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Philosophy  

The Hanover Township School District’s science curriculum encourages students to use problem solving and inquiry based approaches to understand science and 

engineering principles.  By combining traditional science concepts (physical science, chemistry, biology, earth, space and environmental sciences) and our students’ 
unique abilities and applying these concepts through engineering and technology, students will learn to think globally while learning locally.  This curriculum will 

follow a coherent progression of concepts that allows students to continually build on and revise their knowledge. 

 

Through the New Generation Science Standards, the “… students, over multiple years of school, actively engage in scientific and engineering practices and 

apply crosscutting concepts to deepen their understanding of the core ideas…”.  The intertwining of these three dimensions will allow a deeper understanding 

of science and engineering concepts and promote better problem solving skills. 

 

Collaborative, student-centered lessons and cooperative learning is essential.  Students will use evidence as a basis for analysis of data and arguments.  Emphasis 
is on the integration of knowledge from a variety of resources and effective communication of an understanding of this knowledge to meet the performance 

expectations. 

 

Adapted from  

Framework for K-12 Science Education. Natl Academy Pr, 2011. Print.  

    



  

 

 

 

 

Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

Key Learning Objectives 
(CCSS)/(NJSLS) 

Assessment 
(How the student will demonstrate 

knowledge) 

 

Suggested Length of Study and Dates 

Unit 1 - Weather 
What is the weather today? 
How can we measure the air temperature? 
What does a wind sock tell us about the 
wind? 
What do fall trees look like? 
What do winter trees look like? 
What do spring trees look like? 
 

K-ESS2-1: Use and share 
observations of local weather 
conditions to describe 
patterns over time. 

K-ESS3-2: Ask questions to 
obtain information about the 
purpose of weather 
forecasting to prepare for, 
and respond to, severe 
weather. 

K-2-ETS1-1: Ask questions, 
make observations, and 
gather information about a 
situation people want to 
change (e.g., climate change) 
to define a simple problem 
that can be solved through 
the development of a new or 
improved object or tool. 

K-2-ETS1-2: Develop a simple 
sketch, drawing, or physical 
model to illustrate how the 
shape of an object helps it 
function as needed to solve a 
given problem. 

● Identify tools used to 

compare weather day to 

day. 

● Record weather 

observations using 

pictures and words. 

● Identify weather 

patterns. 

● Build a wind sock. 

 

20 days 



Unit 2 - Materials & Motion 
What causes objects to move? 
What happens when objects collide? 
Where can balls roll on the schoolyard? 
How can we change how far a balloon rocket 
travels? 

K-PS2-1: Plan and conduct an 
investigation to compare the 
effects of different strengths 
or different strengths or 
different directions of pushes 
and pulls on the motion of an 
object. 

K-PS2-2: Analyze data to 
determine if a design solution 
works as intended to change 
the speed or direction of an 
object with a push or a pull. 

● Analyze data to 
determine whether a 
design solution works as 
intended to change the 
speed or direction of an 
object with a push or a 
pull. 

● Examples of problems 
requiring a solution 
could include having a 
marble or other object 
move a certain distance, 
follow a particular path, 
and knock down other 
objects. 

● Examples of solutions 
could include tools such 
as a ramp to increase the 
speed of the object and 
a structure that would 
cause an object such as a 
marble or ball to turn.  

● Analyze data from tests 
of two objects designed 
to solve the same 
problem to compare the 
strengths and 
weaknesses of how each 
performs. 

● Analyze data to 
determine whether a 
design solution works as 
intended to change the 
speed or direction of an 
object with a push or a 
pull. 

● Examples of problems 
requiring a solution 
could include having a 
marble or other object 
move a certain distance, 
follow a particular path, 
and knock down other 

20 days 



objects. 
● Analyze data to 

determine whether a 
design solution works as 
intended to change the 
speed or direction of an 
object with a push or a 
pull. 

● Examples of problems 
requiring a solution 
could include having a 
marble or other object 
move a certain distance, 
follow a particular path, 
and knock down other 
objects. 

● Examples of solutions 
could include tools such 
as a ramp to increase the 
speed of the object and 
a structure that would 
cause an object such as a 
marble or ball to turn.  

Unit 3 - Trees 
What did we learn about our schoolyard 
trees? 
What are the parts of trees? 
What shapes are trees? 
Which trees have similar shapes? 
What can we find out about our adopted 
trees? 
What do trees need to grow? 
What can we observe about leaves? 
What shapes are leaves? 
How are leaves different? 
How are leaf edges different? 
What can we observe about leaves? 
What do fall trees look like? 
What do winter trees look like? 
What do spring trees look like? 

K-LS1-1: Use observations to 
describe patterns of what 
plants and animals (including 
humans) need to survive.  
 
K-ESS3-1: Use observations to 
describe patterns of what 
plants and animals (including 
humans) need to survive. 
 
K-ESS2-2: Construct an 
argument supported by 
evidence for how plants and 
animals (including humans) 
can change the environment 
to meet their needs. 

● Identify characteristics of 
trees using their five 
senses. 

● Understand the 
differences and 
similarities between 
trees. 

● Discuss observations 
made about trees using  
their Science notebook 
through drawings. 

● Identify the resources 
trees provide for us and 
are used in everyday life. 

● Understand what is 
needed to plant and care 
for a tree.Understand 
that different leaves have 
different sizes, shapes, 
textures, and colors. 

20 days 



● Identify leaves that have 
common geometric 
shapes. 

● Compare sizes and edges 
of leaves. 

● Record the similarities 
and differences of leaves 
in their Science notebook 

 

Unit 4 - Basic Needs of Humans 
Where does wood come from? 
What is made of wood? 
What happens when wood gets wet? 
How can you sink wood? 
How many passengers will a wood raft hold? 
How can you change the shape of wood? 
How are sawdust and shavings the same? 
How are sawdust and shavings different? 
How is a particleboard made? 
How is plywood made? 
What is made of paper? 
What makes paper good for writing? 
What makes paper easy to fold? 
What happens when water gets on 
paper? 
How can new paper be made from old 
paper? 
How can paper be made strong to form a 
bowl? 
How are fabrics different? 
What is made of fabric? 
How is fabric made? 
What happens when water gets on fabric? 
How are different kinds of fabric used?How 
can we conserve natural resources? 
What happens to water in sunshine and 
shade? 
How can we design a structure to keep water 
cool in sunshine? 
 

K-ESS3-3: Communicate 
solutions that will reduce the 
impact of climate change and 
humans on the  land, water, 
air, and/or other living things 
in the local environment.  

K-2 ETS1-1: Ask questions, 
make observations,  and 
gather information about a 
situation people  want to 
change (e.g., climate change) 
to define a simple problem 
that can be solved through 
the development of a new or 
improved object or tool. 

● Observe and compare 
properties of several 
kinds of paper. 

● Determine the 
usefulness of different 
kinds of paper for writing 
and drawing. 

● Investigate how paper 
interacts with water. 

● Communicate 
observations of different 
kinds of paper orally and 
through drawings. 

● Observe and compare 
properties and 
structures of fabric. 

● Observe and describe 
how and where fabrics 
are used. 

● Observe how fabric 
interacts with water. 

● Use knowledge of the 
properties of materials 
to design and build a 
model structure for a 
specific purpose. 
 

20 days 
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Unit Summary 

What are the day to day changes in weather over the course of the year and what impact does the weather have on living things? 

In this unit of study, students demonstrate an understanding of what plants need to survive and the relationship between their needs and where they live. By 
monitoring local weather, students experience the patterns and variation in weather and come to understand the importance of weather forecasts to prepare for 
severe weather.  

In this unit of study, students develop an understanding of patterns and variations in local weather and the use of weather forecasting to prepare for and respond to 
severe weather. The crosscutting concepts of patterns; cause and effect; interdependence of science, engineering, and technology; and the influence of engineering, 
technology, and science on society and the natural world are called out as organizing concepts for the disciplinary core ideas. Students are expected to demonstrate 
grade-appropriate proficiency in asking questions, analyzing and interpreting data, and obtaining, evaluating, and communicating information. Students are also 
expected to use these practices to demonstrate understanding of the core ideas.  

Note: Unlike other science units, the Weather unit is intended to become a part of the classroom routine throughout the year. Some weather patterns are not 
obvious unless the students collect data over long periods of time. For example, in some locations it is sunnier during some parts of a year than others. The 
temperature outside will change from fall, winter, spring, to summer. Also, during some periods, the weather data should be recorded in the morning and then again 
in the afternoon. Students will be able to observe patterns in temperature through the course of the day.  

This unit is based on K-ESS2-1, K-ESS3-2, K-2-ETS1-1, and K-2-ETS1-2. 

Student Learning Objectives 

Use and share observations of local weather conditions to describe patterns over time. [Clarification Statement: Examples of qualitative observations could include 
descriptions of the weather (such as sunny, cloudy, rainy, and warm); examples of quantitative observations could include numbers of sunny, windy, and rainy days 
in a month. Examples of patterns could include that it is usually cooler in the morning than in the afternoon and the number of sunny days versus cloudy days in 
different months.] [Assessment Boundary: Assessment of quantitative observations limited to whole numbers and relative measures such as warmer/cooler.] (K-
ESS2-1)  

Ask questions to obtain information about the purpose of weather forecasting to prepare for, and respond to, severe weather.* [Clarification Statement: Emphasis 
is on local forms of severe weather.] (K-ESS3-2)  

Ask questions, make observations, and gather information about a situation people want to change (e.g., climate change) to define a simple problem that can be 
solved through the development of a new or improved object or tool. (K-2-ETS1-1) 

Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed to solve a given problem. (K-2-ETS1-2) 

 

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204


Kindergarten Science Unit 1: Weather           Instructional Days: 20 

2 

 

 

  Students will be able to…….. 

Investigation 3 - Observing Weather 
● Observe, compare, and record weather by using senses and 

tools. 

Investigation 4-Trees through the Seasons 
● Describe and compare the seasonal changes in trees due to weather. 

 

Make observations and/or measurements to provide evidence of observable properties of trees and weather 

Investigation 3- Observing Weather 
Part 1- Weather Calendar 
Part 2- Recording Temperature 
Part 3- Wind Direction 

Investigation 4- Trees through the Seasons 
Part 1- Fall: What comes from Trees? 
Part 2- Fall: Food from Trees 
Part 3- Fall: Visiting Adopted Trees 
Part 4- Winter: Evergreen Hunt 
Part 5- Winter: Twigs 
Part 6- Winter: visiting Adopted Trees 
Part 7- Spring: Forcing Twigs 
Part 8- Spring: Bark Hunt 
Part 9- Spring: Visiting Adopted Trees 

 

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
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Quick Links 

 

Unit Sequence 

What it Looks Like in the Classroom  

Connecting with ELA/Literacy and Math 

https://www.savvasrealize.com 

http://www.abcya.com/  

http://www.fossweb.com 

http://www.ixl.com                                                        

Modifications 

Research on Learning  

Future Learning  

Appendix B: Weather Chart 

http://superkidsreading.com/  

http://www. scholastic.com/lfo 

https://www.pebblego.com                                                    

Connections to Other Units 

Sample Open Education Resources 

Teacher Professional Learning Resources  

Appendix A: NGSS and Foundations  

https://www.youtube.com 

https://jr.brainpop.com  

http://www.mos.org/EiE 
 

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
https://www.savvasrealize.com/
http://www.abcya.com/
http://www.fossweb.com/
http://www.ixl.com/
http://superkidsreading.com/
http://www./
https://www.pebblego.com/
https://www.youtube.com/
https://jr.brainpop.com/
http://www.mos.org/EiE
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                                       Unit Sequence  

Investigation 3: Observing Weather 

 

What is the weather today? 
How can we measure the air temperature? 
What does a wind sock tell us about the wind? 

Concepts Formative Assessments 

● Weather is the condition of the air outdoors. 

● Weather can be described as sunny, partly cloudy, overcast, rainy, or 

snowy.  

● Weather changes. 

● The Sun, Moon, and clouds are objects we see in the sky. 

● Temperature is how hot or cold it is. 

● Thermometers measure temperature. 

● Air temperature tells something about the weather. 

● Sunlight warms Earth’s surface. 

● Wind is moving air.  

● A wind sock indicates wind direction and speed. 

● Some severe weather conditions are more likely in some areas than 

others. 

● Weather forecasts help people to prepare for severe weather.  

Students who understand the concepts can:  

● Identify tools used to compare weather day to day. 

● Record weather observations using pictures and words. 

● Identify weather patterns. 

● Build a wind sock. 

 

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
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                                       Unit Sequence  

Investigation 4: Trees through the Seasons 

 

What do fall trees look like? 
What do winter trees look like? 
What do spring trees look like? 

Concepts Formative Assessments 

● Trees are living, growing plants. 

● Bark, twigs, leaves, buds, flowers, fruits, and seeds are parts of trees. 

● Seeds grow into the same kind of plant as the parent tree. 

● Trees change through the seasons.  

● Some trees lose their leaves in winter, others do not. 

● Twigs have structures such as leaf, scars, and buds 

● Seasons change in a predictable annual pattern: fall, winter, spring, and 

summer. 

Students who understand the concepts can:  

● Observe and describe seasonal changes in trees. 

● Describe weather changes from season to season. 

● Communicate observations and comparisons of trees. 

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
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What It Looks Like in the Classroom 

In Investigation 3 (Observing Weather), students share what they know about weather and how it relates to air. A class weather monitor begins recording daily 
weather observations on a class calendar. Students use weather pictures to indicate five basic types of weather. They use a thermometer to measure relative 
temperature (how hot or cold it is) and make a wind sock to observe the wind direction and speed. Students observe and compare objects in the sky during the day 
and at night. 

● Weather Calendar- Students share what they know about weather and how it relates to air. A class weather monitor begins recording daily weather 
observations on a class calendar. 

● Recording Temperature- Students use a thermometer and take turns measuring and recording the relative temperature ( freezing, cold, cool, warm, hot). 
● Wind Direction- Students construct a wind sock and observe how it responds when air moves through it. They find out that they can determine wind 

direction by using the wind sock. 
In Investigation 4 (Trees Through the Seasons) , students extend their understanding of trees as a growing, changing, living part of their world. During each season, 
students visit the schoolyard trees; observe their twigs, leaves, flowers, and seeds; and compare them to those from a previous season. 

● Fall: What comes from trees?- Students visit the schoolyard to look for objects from trees. Indoors, they make a chart of what they collected. 
● Fall: Food from Trees- Students search for, observe, and compare seeds found in the fruits that come from trees. 
● Fall: Visiting Adopted Trees- Students their adopted schoolyard trees. They observe the trees’ bark, twigs, leaves, flowers, fruit, and seeds and add 

information to the class scrapbook. 
● Winter: Evergreen Hunt- Students hunt for evergreen trees that match samples of needles from schoolyard trees. 
● Winter: Twigs- Students observe the inside of tree twigs and look for growth rings, buds, and leaf scars. 
● Winter: Visiting Adopted Trees- Students revisit their adopted trees to observe any changes to the twigs, leaves, and areas around the trees. 
● Spring: Forcing Twigs- Students bring twigs into the warmth of the classroom to force them to bloom or put out leaves. 
● Spring: Bark Hunt- Students observe and compare bark on a variety of trees as they search for matches to photos of the bark on schoolyard trees.  
● Spring: Visiting Adopted Trees- Students revisit their trees. They look for evidence of new growth in the leaves and flowers. 

Phenomena: Read the local weather forecast from an online or print resource. Make a list of the words that they use to describe weather (cloudy, sunny, partly 
cloudy, temperature, and wind). As a class, create symbols that the students can use to record the weather each day. Examples can be found at 
http://tinyurl.com/hhhg299.  

In this ongoing study, students are expected to develop an understanding of patterns and variations in local weather and how they respond to the weather. 

● They look for cause and effect relationships between the day’s weather and the clothing that they wear.   
● They look for patterns between hazardous weather (very hot/very cold, rain, snow, and thunderstorm) and relate that to how their choices help to keep 

them comfortable and safe.  
With adult support, students use trade books (read-aloud(s), big books) to learn about and discuss weather. severe weather. Strategies, such as Think-Pair-Share, can 
be used to encourage students to think about information from books and to use that information to ask and answer questions about key details. With guidance, 
students use online media resources to view examples of severe weather. They can ask questions in order to understand how severe weather affects people and 

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
https://weather.com/
https://weather.com/
http://tinyurl.com/hhhg299
http://tinyurl.com/hhhg299
http://tinyurl.com/hhhg299
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communities and to determine how communities prepare for and respond to severe weather. 

Students learn that we can help people to be safe from hazardous weather (thunderstorms, hurricanes, and nor-Easters,) through engineering.   Students begin by 
comparing and contrasting hazardous weather events. With the support of the teacher, they ask scientific questions about how each type of weather is hazardous, 
gather information that will help them understand the types of problems they might face when severe weather conditions exist, and in and around their homes, 
schools, and communities, and work together to design ways to keep people safe during hazardous weather events.  

In this unit’s progression of learning, students first develop an understanding that patterns in the natural world can be observed and documented, and that, like 
scientists, they can use these patterns as evidence to describe phenomena (weather conditions) and make predictions (what will the weather be like tomorrow?). In 
order to observe patterns in weather, kindergartners will learn that weather is the combination of sunlight, wind, precipitation, and temperature in a particular 
region at a particular time (See Appendix B, Weather Chart). By observing and recording daily weather events—such as sunny, cloudy, rainy, and windy— students 
can analyze both qualitative and quantitative data. Recording and analyzing data over time will reveal recognizable weather patterns that can be used to make 
predictions. 

Examples of weather patterns may include: 

● Snow and colder temperatures generally occur in the winter. 
● Clouds may bring rain or snow. 
● Rain occurs more often in the spring. 
● Warmer/hotter temperatures occur in the summer. 
● It is generally cooler in the morning and warmer in the afternoon. 

At this grade level, it is developmentally appropriate to describe temperature in relative terms; therefore, vocabulary words such as hot, warm, cool, cold, and 
warmer/cooler can be used to describe temperature. Students may also record temperature in degrees Fahrenheit and relate the number of degrees with 
descriptors such as hot, warm, cold, cool, and warmer/colder.  

Students also learn that weather events have causes that generate observable patterns over time, and that these patterns help weather scientists predict severe 
weather. Kindergarteners need opportunities to learn about severe weather, especially those types that tend to occur in the local region in which they live. By using a 
variety of media and technology, such as computers, radio, and television, and by reading grade-appropriate texts about weather and weather events, students can 
learn about types of severe weather that are common to their region. In addition, they come to understand that people depend on technology to help us predict and 
solve problems, and without it, our lives would be very different. In order to apply their learning, students need opportunities to ask questions about weather 
forecasting and how it can help us prepare for and respond to different types of severe weather. When kindergartners ask questions, make observations, gather 
weather information, and look for patterns of change in the weather, it prepares them to think about how to best prepare for and respond to local severe weather. 
As part of this unit of study, students are challenged to investigate how people prepare for and solve problems caused by severe weather. With adult guidance, 
students should define weather problems by asking questions, making observations, and gathering information about severe weather situations. Some questions 
students might want to consider include the following:   

● What kinds of severe weather events tend to occur in New Jersey (e.g., thunderstorms, hurricanes, flooding, snow storms)?   
● What do people do in response to these types of severe weather events? 

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
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● What kinds of tools can people use to solve problems caused by severe weather conditions (e.g., umbrellas, sandbags, salt, gravel, shovels, snow blowers)? 
● What other solutions might people use for problems caused by severe weather (e.g., closing schools and businesses; sending out emergency workers to 

restore utilities; sending out early warnings; stockpiling food, water, and other supplies; having a portable generator)?   
● What kinds of problems would we face if we had a lot of rain in a short period of time?  What problems might we have if our community experienced 

flooding?   
● What kinds of problems might occur if strong winds caused damage (e.g., knocked over trees, damaged power lines, damaged homes and businesses)?  
● What kinds of precautions do people take during a hurricane? A tornado? A Nor’easter? Why? 

  

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

In order to incorporate NJSLS for ELA into this unit, the teacher will read content-specific texts to deepen their understanding of trees and weather. The teacher 
will promote discussion, reinforce vocabulary, and utilize their Science notebooks to model focus questions not only from their investigations but from outside 
texts/resources. 

The NJSLS for English Language Arts can be incorporated in this unit in a number of ways 

Investigation 3 - Observing Weather 

RI.K.1: Ask and answer questions about key details.  

RI.K.2: Identify main topic and retell key details.  

RI.K.3: Describe the connection between two ideas.  

RI.K.4: Ask and answer questions about unknown words. 

RI.K.7: Describe the relationship between illustrations and the text.  

RI.K.9: Identify similarities in and differences between two texts on the same topic.  

RI.K.10: Actively engage in group reading activities with purpose and understanding. 

W.K.2: Write informative/explanatory text. 

W.K.5: Strengthen writing.  

W.K.8: Gather information to answer a question.  

SL.K.1: Participate in collaborative conversations.  

SL.K.2: Ask and answer questions about key details and request clarification.  

SL.K.3: Ask and answer questions to seek help, information, or to clarify.  

SL.K.4: Describe with details. 

SL.K.6: Speak audibly, express clearly. 

L.K.1: Use question words; expand complete sentences in shared language activities. 

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
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Investigation 4 - Trees Through the Seasons 

RI.K.1: Ask and answer questions about key details.  

RI.K.2: Identify main topic and retell key details. 

RI.K.3: Describe the connection between two ideas.  

RI.K.7: Describe the relationship between illustrations and the text.  

RI.K.8: Identify the reasons an author gives to support points. 

RI.K.9: Identify similarities in and differences between two texts on the same topic.  

RI.K.10: Actively engage in group reading activities with purpose and understanding.  

W.K.5: Strengthen writing. 

W.K.8: Gather information to answer a question. 

SL.K.4: Describe with details. 

 

With the teachers support the students collectively research and write about how people predict the weather. The Students listen to non-fiction stories about the 
weather and how people describe weather (rainy, sunny, cloudy, cool, warm, etc.). They also watch videos of meteorologists at the SciJinks It’s all about weather! 
website.  

● With prompting and support, the students ask and answer questions about key details in the text and SciJinks videos. 
● Students get information and help each other clarify their thinking as part of the activities.  

Students demonstrate their understanding of the texts and videos by being able to orally answer such questions as who, what, where, when, why, and how. 

With guidance and support from adults and in collaboration with peers, students use digital tools to produce and publish writing about the patterns that they see in 
their weather observations.  

Throughout the school year, students recall information from experiences or gather information from provided sources to answer a question. (K-2-ETS1-1) W.2.8 

Mathematics 

In order to incorporate NJSLS for Mathematics into this unit, the teacher will reinforce quantitatives and modeling within daily carpet time routines for the 
weather forecast by keeping track of temperature using numbers and graphs.  The teacher will reinforce ordinal counting and comparing shapes within their 
investigations using their Science notebooks and math journals. 

The NJSLS for Mathematics can be incorporated in this unit in three ways 

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://scijinks.gov/meteorologist/
http://scijinks.gov/meteorologist/
http://scijinks.gov/meteorologist/
http://www.corestandards.org/ELA-Literacy/RI/K
http://www.corestandards.org/ELA-Literacy/RI/K
http://www.corestandards.org/ELA-Literacy/RI/K
http://www.corestandards.org/ELA-Literacy/SL/K
http://www.corestandards.org/ELA-Literacy/SL/K
http://www.corestandards.org/ELA-Literacy/SL/K
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Investigation 1-4 

MP.2. Reason abstractly and quantitatively 

MP.4. Model with mathematics 

MP.5. Use appropriate tools strategically. 

With adult support, students measure and record various types of weather (e.g., rainfall or snow amounts, relative temperature at different times of the day and 
over a period of time). They mathematically represent real-world information by organizing their data into simple weather charts and graphs. Kindergarteners attend 
to the meaning of various quantities using a variety of units of measure and use counting to analyze data and determine patterns in charts and graphs. By using 
media resources, students explore how weather scientists represent real-world weather data with picture representations, charts, and graphs. They can use this 
information to think about how weather scientists use tools to collect and record weather data in order to determine patterns of change. Students will attend to the 
meaning of various quantities used in simple weather charts and graphs, both from classroom observations and from media sources, by counting and comparing 
severe weather data with daily weather data (e.g., relative amounts of rainfall, snowfall). By analyzing data from weather graphs and charts, young students begin to 
understand how severe weather affects people and communities and that weather scientists play an important role in predicting severe weather conditions. 

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  
● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, 

illustrations, graphs, charts, data tables, multimedia, modeling).   
● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the 

community helping with a project, journal articles, and biographies).  
● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 

representation and multimodal experiences). 
● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 

understandings.  
● Use project-based science learning to connect science with observable phenomena. 
● Structure the learning around explaining or solving a social or community-based issue. 
● Provide ELL students with multiple literacy strategies. 
● Collaborate with after-school programs or clubs to extend learning opportunities. 
● Restructure lesson using UDL principals (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).  

 

Research on Student Learning 

N/A 

 

Prior Learning 

                                                                                                                                 N/A 

 
  

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nextgenscience.org/sites/ngss/files/Appendix%2520D%2520Diversity%2520and%2520Equity%25206-14-13.pdf
http://www.nextgenscience.org/sites/ngss/files/Appendix%2520D%2520Diversity%2520and%2520Equity%25206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Future Learning 

Grade 2 Unit 5: Changes to Earth’s Land 

● Some events happen very quickly; others occur very slowly, over a time period much longer than one can observe.  
● Wind and water can change the shape of the land.  

Grade 3 Unit 1:  Weather and Climate 

● Scientists record patterns of the weather across different times and areas so that they can make predictions about what kind of weather might happen next.  
● Climate describes a range of an area's typical weather conditions and the extent to which those conditions vary over years.  
● A variety of natural hazards result from natural processes. Humans cannot eliminate natural hazards but can take steps to reduce their impacts.  

Grade 4 Unit 1: Weathering and Erosion 

● Rainfall helps to shape the land and affects the types of living things found in a region. Water, ice, wind, living organisms, and gravity break rocks, soils, and 
sediments into smaller particles and move them around.  

Grade 4 Unit 2: Earth Processes 

● A variety of hazards result from natural processes (e.g., earthquakes, tsunamis, volcanic eruptions). Humans cannot eliminate the hazards but can take steps 
to reduce their impacts.  

 

 

Connections to Other Units 

N/A 

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
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Sample of Open Education Resources 

Watching Weather: Students will make their own weather station consisting of actual and simplified versions of real weather equipment. The weather station will 
consist of a thermometer and a student-made weather vane. They will use that equipment to make observations about the local weather. 

Weather Patterns: This lesson is the first in a two-part series on the weather. The study of the weather in these early years is important because it can help students 
understand that some events in nature have a repeating pattern. It also is important for students to study the earth repeatedly because they take years to acquire 
the knowledge that they need to complete the picture. The full picture requires the introduction of such concepts as temperature, the water cycle, and other related 
concepts. In the second activity, What's the Season, students identify the seasonal patterns in temperature and precipitation. 

Weather Walks: Students learn about weather by taking walks during various weather conditions over the course of time. Walks take place during sunny, rainy, 
windy, or snowy conditions. The lesson is divided into four sections with activities assigned to each of the weather conditions being observed. Suggested activities 
include appropriate investigations to help students observe and describe weather phenomenon through first hand experiences. 

Science- Weather: This is a free interactive learning activity designed for individual students and can easily be used as a whole class interactive whiteboard activity. 
This particular title explores weather in relationship to season and temperature. Students learn to use a thermometer as a tool for recording temperature and 
identify the four seasons through measurable changes in the thermometer readings. 

About the Weather: This lesson is about using local weather to make observations, measure, collect, and record data to describe patterns over time. Students will 
count types of outdoor clothing worn by classmates and use the data to look for patterns in weather over months and seasons. 

  

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://ngss.nsta.org/Resource.aspx?ResourceID=75
http://ngss.nsta.org/Resource.aspx?ResourceID=76
http://ngss.nsta.org/Resource.aspx?ResourceID=369
http://ngss.nsta.org/Resource.aspx?ResourceID=375
http://ngss.nsta.org/Resource.aspx?ResourceID=456
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Teacher Professional Learning Resources 

Connections Between Practices in NGSS, Common Core Math, and Common Core ELA: The presenter was Sarah Michaels from Clark University. In this seminar Dr. 
Michaels talked about connecting the scientific and engineering practices described in A Framework for K–12 Science Education with the Common Core State 
Standards in Mathematics and English Language Arts. 

Weather and Climate Basics: This is a resource from the National Center for Atmospheric Research and the National Science Foundation that explains the basics of 
weather and climate. This article is designed as background information for the teacher. 

Earth and Sky: Grades K-4: SciGuides are a collection of thematically aligned lesson plans, simulations, and web-based resources for teachers to use with their 
students centered on standards-aligned science concepts. "We all live under the same big sky." Since the beginning of time, humans have been intrigued by the 
objects in our sky and beyond. Take a voyage into space science where you will travel through the Internet to connect your classroom with content and activities 
designed to teach concepts related to these objects and changes in the sky over time.  

NGSS Core Ideas: Earth’s Systems: The presenter was Jill Wertheim from National Geographic Society. The program featured strategies for teaching about Earth 
science concepts that answer questions such as "What regulates weather and climate?" and "What causes earthquakes and volcanoes?" 

Dr. Wertheim began the presentation by introducing a framework for thinking about content related to Earth systems. She then showed learning progressions for 
each concept within the Earth's Systems disciplinary core idea and shared resources and strategies for addressing student preconceptions. Dr. Wertheim also talked 
about changes in the way NGSS addresses these ideas compared to previous common approaches.  

Continue the discussion in the community forums. 

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar17.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar17.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar17.aspx
http://ngss.nsta.org/Resource.aspx?ResourceID=180
http://learningcenter.nsta.org/resource/?id=10.2505/5/SG-04
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar32.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar32.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio32.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio32.aspx
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
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Appendix A: NGSS and Foundations for the Unit 

Use and share observations of local weather conditions to describe patterns over time. [Clarification Statement: Examples of qualitative observations could include 
descriptions of the weather (such as sunny, cloudy, rainy, and warm); examples of quantitative observations could include numbers of sunny, windy, and rainy days in 
a month. Examples of patterns could include that it is usually cooler in the morning than in the afternoon and the number of sunny days versus cloudy days in different 
months.] [Assessment Boundary: Assessment of quantitative observations limited to whole numbers and relative measures such as warmer/cooler.] (K-ESS2-1)  

Ask questions to obtain information about the purpose of weather forecasting to prepare for, and respond to, severe weather.* [Clarification Statement: Emphasis 
is on local forms of severe weather.] (K-ESS3-2)  

Ask questions, make observations, and gather information about a situation people want to change (e.g., climate change) to define a simple problem that can be 
solved through the development of a new or improved object or tool. (K-2-ETS1-1) 

Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed to solve a given problem. (K-2-ETS1-2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Analyzing and Interpreting Data 

● Use observations (firsthand or from media) 
to describe patterns in the natural world in 
order to answer scientific questions. (K-
ESS2-1) 

Asking Questions and Defining Problems 

● Ask questions based on observations to find 
more information about the designed 
world. (K-ESS3-2) 

● Ask questions based on observations to find 
more information about the natural and/or 
designed world(s). (K-2 ETS1-1) 

● Define a simple problem that can be solved 
throughou the development of a newe or 
improve object or tool. (K-2 ETS1-1) 

ESS2.D: Weather and Climate 

● Weather is the combination of sunlight, 
wind, snow or rain, and temperature in a 
particular region at a particular time. People 
measure these conditions to describe and 
record the weather and to notice patterns 
over time. (K-ESS2-1) 

ESS3.B: Natural Hazards 

● Some kinds of severe weather are more 
likely than others in a given region. Weather 
scientists forecast severe weather so that 
the communities can prepare for and 
respond to these events. (K-ESS3-2) 

ETS1.A: Defining and Delimiting an Engineering 
ProblemAsking questions, making observations, and 
gathering information are helpful in thinking about 

Patterns 

● Patterns in the natural world can be 
observed, used to describe phenomena, and 
used as evidence. (K-ESS2-1) 

Cause and Effect 

● Events have causes that generate 
observable patterns. (K-ESS3-2) 

Structure and Function 

● The shape and stability of structures of 
natural and designed objects are related to 
their function(s). (K-2-ETS1-2) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Connections to Nature of Science  

Science Knowledge is Based on Empirical Evidence 

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=192
http://www.nap.edu/openbook.php?record_id=13165&page=192
http://www.nap.edu/openbook.php?record_id=13165&page=192
http://www.nap.edu/openbook.php?record_id=13165&page=192
http://www.nap.edu/openbook.php?record_id=13165&page=192
http://www.nap.edu/openbook.php?record_id=13165&page=192
http://www.nap.edu/openbook.php?record_id=13165&page=192
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
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Obtaining, Evaluating, and Communicating 
Information 

● Read grade-appropriate texts and/or use 
media to obtain scientific information to 
describe patterns in the natural world. (K-
ESS3-2) 

Developing and Using Models 

● Develop a simple model based on evidence 
to respresent a proposed object or tool. (K-
2-ETS1-2) 

problems. (Secondary to K-ESS3-2) 

● A situation that people want to change or 
create can be approached as a problem to 
be solved through engineering. (K-2-ETS1-1) 

● Asking questions, making observations, and 
gathering information are helpful in thinking 
about problems. (K-2-ETS1-1) 

● Before beginning to design a solution, it is 
important to clearly understand the 
problem. (K-2-ETS1-1) 

ETS1.B: Developing Possible Solutions 
● Designs can be conveyed through sketches, 

drawings, or physical models. These 
representations are useful in 
communicating ideas for a problem’s 
solutions to other people. (K-2-ETS1-2) 

● Scientists look for patterns and order when 
making observations about the world. (K-
ESS2-1) 

   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Connections to Engineering, Technology, and 
Applications of Science 

Interdependence of Science, Engineering, and 
Technology 

● People encounter questions about the 
natural world every day. (K-ESS3-2) 

Influence of Engineering, Technology, and Science 
on Society and the Natural World 

● People depend on various technologies in 
their lives; human life would be very 
different without technology. (K-ESS3-2) 

  

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=210
http://www.nap.edu/openbook.php?record_id=13165&page=210
http://www.nap.edu/openbook.php?record_id=13165&page=210
http://www.nap.edu/openbook.php?record_id=13165&page=210
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
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English Language Arts Mathematics 

Participate in shared research and writing projects (e.g., explore a number of 
books by a favorite author and express opinions about them). (K-ESS2-1) W.K.7  

With prompting and support, ask and answer questions about key details in a 
text. (K-ESS3-2) RI.K.1 

Ask and answer questions in order to seek help, get information, or clarify 
something that is not understood. (K-ESS3-2) SL.K.3 

Ask and answer such questions as who, what, where, when, why, and how to 
demonstrate understanding of key details in a text. (K-2-ETS1-1), (K-2-ETS1-2) 
RI.K.1  

With guidance and support from adults, use a variety of digital tools to produce 
and publish writing, including in collaboration with peers. (K-2-ETS1-1), (K-2-
ETS1-2) W.K.6  

Recall information from experiences or gather information from provided 
sources to answer a question. (K-2-ETS1-1), (K-2-ETS1-2) W.K.8 

Reason abstractly and quantitatively. (K-ESS2-1),(K-2-ETS1-1), (K-2-ETS1-2) MP.2 
  
Model with mathematics. (K-ESS2-1),(K-ESS3-2),(K-2-ETS1-1), (K-2-ETS1-2) MP.4 
 
Use appropriate tools strategically. (K-2-ETS1-1), (K-2-ETS1-2) MP.5 
 
Counting and Cardinality (K-ESS3-2) K.CC 

 
Know number names and the count sequence. (K-ESS2-1) K.CC.A 
  
Describe measurable attributes of objects, such as length or weight. Describe 
several measurable attributes of a single object. (K-ESS2-1) K.MD.A.1  
 
Classify objects into given categories; count the number of objects in each 
category and sort the categories by count. (K-ESS2-1) K.MD.B.3 
 
Draw a picture graph and a bar graph (with single-unit scale) to represent a data 
set with up to four categories. Solve simple put-together, take-apart, and 
compare problems using information presented in a bar graph. (K-2-ETS1-1), (K-
2-ETS1-2) 2.MD.D.10 

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.corestandards.org/ELA-Literacy/RI/K
http://www.corestandards.org/ELA-Literacy/RI/K
http://www.corestandards.org/ELA-Literacy/RI/K
http://www.corestandards.org/ELA-Literacy/RI/K
http://www.corestandards.org/ELA-Literacy/SL/K
http://www.corestandards.org/ELA-Literacy/SL/K
http://www.corestandards.org/ELA-Literacy/SL/K
http://www.corestandards.org/ELA-Literacy/SL/K
http://www.corestandards.org/Math/Content/K/CC
http://www.corestandards.org/Math/Content/K/CC
http://www.corestandards.org/Math/Content/K/CC
http://www.corestandards.org/Math/Content/K/CC


Kindergarten Science Unit 1: Weather           Instructional Days: 20 

19 

 

 

 

NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf PAGES 22-23 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf PAGES 37 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/

2020%20NJSLS-CLKS.pdf PAGES 43-

45 

9.1.2.CR.1: Recognize ways to volunteer in the classroom, 

school and community. 

9.1.2.CAP.1: Make a list of different types of jobs and 

describe the skills associated with each job 

9.4.2.CI.1: Demonstrate openness to new ideas and 

perspectives (e.g., 1.1.2.CR1a, 2.1.2.EH.1, 

6.1.2.CivicsCM.2). 

 

9.4.2.CI.2: Demonstrate originality and inventiveness in 

work (e.g., 1.3A.2CR1a). 

 

9.4.2.CT.1: Gather information about an issue, such as 

climate change, and collaboratively brainstorm ways to 

solve the problem (e.g., K-2-ETS1-1, 6.3.2.GeoGI.2).  

 

9.4.2.IML.1: Identify a simple search term to find 

information in a search engine or digital resource. 

 

• 9.4.2.TL.3: Enter information into a spreadsheet and sort 

the information. 

 

9.4.2.IML.4: Compare and contrast the way information is 

shared in a variety of contexts (e.g., social, academic, 

athletic) (e.g., 2.2.2.MSC.5, RL.2.9).  

9.4.2.IML.2: Represent data in a visual format to tell a 

story about the data (e.g., 2.MD.D.10). 
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Unit Summary 

What happens if you push or pull an object harder? 

In this unit of study, students engage in science and engineering practices by asking questions, participating in collaborative investigations, observing, recording, and 
interpreting data to build explanations, and designing objects and systems to achieve specific outcomes.  Students gain experiences that will contribute to beginning-
level understanding of the crosscutting concepts of patterns; cause and effect; scale, proportion, and quantity; systems and system models; energy and matter, and 
structure and function.  

This unit is based on K-PS2-1, K-PS2-2, and K-2 ETS1-3. 

Student Learning Objectives 

Plan and conduct an investigation to compare the effects of different strengths or different strengths or different directions of pushes and pulls on the motion of 
an object.[Clarification Statement: Examples of pushes or pulls could include a string attached to an object being pulled, a person pushing an object, a person 
stopping a rolling ball, and two objects colliding and pushing on each other.] (K-PS2-1). 

Analyze data to determine if a design solution works as intended to change the speed or direction of an object with a push or a pull. 

[Clarification Statement: Examples of problems requiring a solution could include having a marble or other object move a certain distance, follow a particular path, 
and knock down other objects. Examples of solutions could include tools such as a ramp to increase the speed of an object and a structure that would cause an object 
such as a marble or ball to turn.]   (K-PS2-2) 

Plan and conduct an investigation to describe and classify different kinds of materials by their observable properties.  

( K-PS2 )  Students will be able to… 

Investigation 4- Getting Things to Move 
● Observe and describe how objects move. 
● Use knowledge of the motion of rolling objects to solve a problem. 

(K-PS2-1) Make observations and/or measurements to provide evidence of observable properties of materials and motion. 

Investigation 4- Getting Things to Move 
● Part 1- Pushes and Pulls 
● Part 2- Colliding Objects 
● Part 3- Rolling Outdoors 
● Part 4- Balloon Rockets 
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                                    Unit Sequence   

Concepts Formative Assessment 

•    Pushing or pulling on an object can change the speed or 
direction of its motion and can start or stop it. 

•    People use different ways to study the world. 

•    Simple tests can be designed to gather evidence to support or 
refute student ideas about causes. 

•    Pushes and pulls can have different strengths and directions. 

•    When objects touch or collide, they push on one another and 
can change motion. 

•       A bigger push or pull makes things speed up or slow down more 
quickly. 

•    A situation that people want to change or create can be 
approached as a problem to be solved through engineering. Such 
problems may have many acceptable solutions. 

● Because there is always more than one possible solution to a 
problem, it is useful to compare and test designs. 

 

Students who understand the concepts are able to: 

·      Analyze data to determine whether a design solution works as intended to change the 
speed or direction of an object with a push or a pull. 

● Examples of problems requiring a solution could include having a marble or other 
object move a certain distance, follow a particular path, and knock down other 
objects. 

● Examples of solutions could include tools such as a ramp to increase the speed of 
the object and a structure that would cause an object such as a marble or ball to 
turn.  

Analyze data from tests of two objects designed to solve the same problem to compare the 
strengths and weaknesses of how each performs. 

● Analyze data to determine whether a design solution works as intended to change 
the speed or direction of an object with a push or a pull. 

● Examples of problems requiring a solution could include having a marble or other 
object move a certain distance, follow a particular path, and knock down other 
objects. 

● Examples of solutions could include tools such as a ramp to increase the speed of 
the object and a structure that would cause an object such as a marble or ball to 
turn. (Assessment does not include friction as a mechanism for change in speed.) 
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What It Looks Like in the Classroom 

In this unit of study, students engage in science and engineering practices by asking questions, participating in collaborative investigations, observing, recording, and 
interpreting data to build explanations, and designing objects and systems to achieve specific outcomes.  Students gain experiences that will contribute to beginning-
level understanding of the crosscutting concepts of patterns; cause and effect; scale, proportion, and quantity; systems and system models; energy and matter, and 
structure and function.  Students will also engage in a portion of the engineering design process to determine whether a design solution works as intended to change 
the speed or direction of an object. 

In Investigation 4 (Getting Things to Move), students investigate the strength of pushes and pulls needed to move objects.  They use gravity to pull balls down slopes 
to investigate collisions.  Students find ways to change the strength and direction of the pull on a rolling ball to meet design challenges .  Students change the 
strength of the push on a balloon rocket flying on a line to explore cause and effect.   

● Pushes and Pulls- Students observe and describe how a push or pull causes something to move.  They roll balls at different speeds (slow and fast) and 
determine the strength of the push required to achieve a certain speed.  They are introduced to gravity as a pulling force. 

● Colliding Objects- Students use balls and ramps to achieve different speeds.  They explore what happens when a moving ball hits an object.  Students 
change the speed of the ball by changing the slope of the ramp to knock over blocks.  They apply their knowledge of ball motion to make a ball land in a 
particular spot.   

● Rolling Outdoors- Students find slopes in the schoolyard that they can be used to set balls in motion.  Each group uses a plastic bottle as a target to predict 
the path of a ball on a slope.  

● Balloon Rockets- Students observe a balloon-rocket system to find out how far the air in the balloon will propel the system along the flight line.  The class 
investigates how changing the strength of the push (number of pumps of air in the balloon) changes the speed of the balloon rocket and how far it travels.  
Students also observe what happens to the system when it collides with an object on the flight line.   

Scientists often design simple tests in order to gather evidence that can be used to understand cause-and-effect relationships. In this unit’s progression of learning, 
kindergarteners need adult guidance to collaboratively plan and conduct simple investigations to discover and compare the effects of pushes and pulls on the motion 
of an object. Students will need opportunities to push and pull a variety of objects, such as balls, toy cars, pull toys, cans, tops, and boxes. Students should push/pull 
these objects first with varying strengths, and then in a variety of directions. They should also explore the effects of pushing objects into one another, as well as into 
walls and other stationary objects. Students should record their observations using pictures and words, and should participate in class discussions on the effects of 
varying the strength or direction of a push or pull on an object. 

As students engage in these types of simple force and motion investigations, they will learn that: 

● Pushes and pulls can have different strengths and directions. 
● Pushing or pulling on an object can change the speed or direction of its motion and can start or stop it. 
● When objects touch or collide, the object’s motion can be changed. 
● The force of the push or pull will make things speed up or slow down more quickly. 

To enhance students’ experiences, teachers can schedule time for students to investigate these force and motion concepts using playground equipment, such as 
swings, seesaws, and slides. Teachers can also use trade books and multimedia resources to enrich students’ understanding. As students participate in discussions, 
they should be encouraged to ask questions, share observations, and describe cause-and-effect relationships between forces (pushes and pulls) and the motion of 
objects. 

As students come to understand the force and motion concepts outlined above, they should engage in the engineering design process as follows. 

● Students are challenged to design a simple way to change the speed or direction of an object using a push or pull from another object. 
● As a class, students determine what the design should be able to do (criteria). For example: 
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○ An object should move a second object a certain distance; 
○  An object should move a second object so that the second object follows a particular path; 
○ An object should change the direction of the motion of a second object; and/or 
○ An object should knock down other specified objects. 

● Students determine the objects that will move/be moved (balls, ramps, blocks, poker chips) and the types of structures (ramps or barriers) and materials 
(rubber bands, paper tubes, cardboard, foam, wooden blocks) that can be used to meet this challenge. 

● Groups of students then develop a simple drawing or diagram and use given materials to build their design. Groups should be given a predetermined 
amount of time to draw and build their designs. 

● Groups share their designs with the class, using their drawings or diagrams, and then test their designs. 
● Students make and use observations to determine which of the designs worked as intended, based on the criteria determined by the class. 

While engaging in this process, students should use evidence from their observations to describe how forces (pushes and pulls) cause changes in the speed or 
direction of an object. 

In this unit of study, students learn that problem situations can be solved through engineering, and that because there is always more than one possible solution to a 
problem, it is useful to compare and test designs. Students will use what they have learned about the effect of pushes and pulls of varying strength and direction on 
the motion of an object to determine whether a design solution works as intended. This process is outlined in greater detail in the previous section. 
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

In order to integrate English Language Arts into this unit, students need the opportunity to participate in shared research that will enhance their understanding of the 
effect of forces (pushes and pulls) on objects. This could include exploring simple books and other media or digital resources. With prompting and support, students 
should ask and answer questions about key details in texts in order to seek help, get information, or clarify something that they do not understand. With support 
from adults, students will also recall information from experiences to answer questions and clarify their thinking. With support and/or collaboration, they can use 
digital tools to produce and publish simple informative writing or to document their observations of the simple force and motion systems they design and build. 

Investigation 4: Getting Things to Move 

RF.K.1: Demonstrate understanding of the organization and basic features of print  
RI.K.1: Ask and answer questions about key details.  
RI.K.2: Identify main topic and retell key details.  
RI.K.3: Describe the connection between two ideas.  
RI.K.7: Describe the relationship between illustrations and the text.  
RI.K.9: Identify similarities in and differences between two texts on the same topic  
W.K.8: Recall information from experiences to answer a question.  
SL.K.1: Participate in collaborative conversations.  
SL.K.2: Ask and answer questions about key details and request clarification  
SL.K.4: Describe with details.  
L.K.1: Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.  
L.K.6: Use acquired words and phrases. 

Mathematics 

During this unit of study, students will make connections to Mathematics in a number of ways. Kindergartners can use simple nonstandard units to measure the 
distances that two different objects travel when pushed or pulled or the distances that an object travels when varying the strength of a push or a pull. If using two 
objects, students can compare them using a measurable attribute, such as weight, to see which object has “more of” or “less of” the attribute, and describe the 
effect that increased weight has on the distance that an object travels. As students conduct multiple trials with the two objects (or with a single object, varying the 
strength of the push or pull), they can document the distance traveled in a simple graph. Then they can analyze the data in order to describe the cause-and-effect 
relationship between forces and motion of objects. As students collect and analyze data, they are learning to reason abstractly and quantitatively and use 
appropriate tools strategically. 

Investigations 1-4 

MP.2. Reason abstractly and quantitatively.  

MP.4. Model with mathematics.  

MP.5. Use appropriate tools strategically. 
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Modifications 

● (Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and 
explanations of the modifications.) 

●  Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community. 

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).  

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community 
helping with a project, journal articles, and biographies). 

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings. 

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA). 

 
 

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

Students tend to think of force as a property of an object ("an object has force," or "force is within an object") rather than as a relation between objects.  In addition, 
students tend to distinguish between active objects and those objects that support or block or otherwise act passively. Students tend to call the active actions "force" 
but do not consider passive actions as "forces" (NSDL, 2015). 

 

Prior Learning 

N/A 

 

Future Learning 

Grade 3 Unit 2: Forces and Motion 

●  Each force acts on one particular object and has both strength and a direction. An object at rest typically has multiple forces acting on it, but they add to 
give zero net force on the object. Forces that do not sum to zero can cause changes in the object’s speed or direction of motion. (Boundary: Qualitative and 
conceptual, but not quantitative addition of forces are used at this level.) 

● The patterns of an object’s motion in various situations can be observed and measured; when that past motion exhibits a regular pattern, future motion can 
be predicted from it. (Boundary: Technical terms, such as magnitude, velocity, momentum, and vector quantity, are not introduced at this level, but the 
concept that some quantities need both size and direction to be described is developed.) 

● Each force acts on one particular object and has both strength and direction. An object at rest typically has multiple forces acting on it, but they add to give 
zero net force on the object. Forces that do not sum to zero can cause changes in the object’s speed or direction of motion. (Boundary: Qualitative and 
conceptual, but not quantitative, addition of forces is used at this level.) 

● The patterns of an object’s motion in various situations can be observed and measured; when that past motion exhibits a regular pattern, future motion can 
be predicted from it. (Boundary: Technical terms, such as magnitude, velocity, momentum, and vector quantity, are not introduced at this level, but the 
concept that some quantities need both size and direction to be described is developed.) 

● Objects in contact exert forces on each other. 

● Electric and magnetic forces between a pair of objects do not require that the objects be in contact. The sizes of the forces in each situation depend on the 
properties of the objects and their distances apart and, for forces between two magnets, on their orientation relative to each other. 

Grade 4 Unit 5: Transfer of Energy 

Energy can be moved from place to place by moving objects or through sound, light, or electric currents. 

 
  

http://nsdl.oercommons.org/courses/nsdl-science-literacy-maps/view
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
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Connections to Other Units 

N/A 

 

  

Sample of Open Education Resources 

Push Pull-Changing Direction: Students investigate the interactions between colliding objects using pushes and pulls.  Students play a game of kickball and observe 
how the ball is pushed, pulled, started, stopped, or collided with other objects and how it changed position and speed. As a group, students will then brainstorm 
about other objects being pushed, pulled or colliding and then choose one of those objects to investigate. 

Marble Roll: This is an assessment probe from the book Uncovering Student Ideas in Primary Science Vol. 1 that is used to elicit children's descriptions of motion. The 
probe is designed to reveal how students describe the path of a moving object as it leaves a winding track. 

Roller Coaster:  There are two parts to this lesson from the book More Picture Perfect Science Lessons. In the first part learners explore ways to change the speed 
and direction of a rolling object by building roller coasters out of pipe insulation after reading the book, Roller Coaster by Marla Frazee. In the second part students 
read I Fall Down by Vicki Cobb and then investigate the idea that gravity affects all objects equally by conducting dropping races with everyday items. 

Ramps 2: Ramp Builder: This is a multi-day lesson plan that has students design, build, and test their own ramps. Students are introduced to a variety of materials and 
explore putting them together. Students engage in an inquiry-based learning experience to reinforce math, science, and technology. They create plans for ramps by 
evaluating a variety of materials provided to them. 

http://ngss.nsta.org/Resource.aspx?ResourceID=129
http://ngss.nsta.org/Resource.aspx?ResourceID=211
http://ngss.nsta.org/Resource.aspx?ResourceID=227
http://ngss.nsta.org/Resource.aspx?ResourceID=457
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Teacher Professional Learning Resources 

NSTA Web Seminar: Teaching NGSS in Elementary School—Kindergarten 

The seminar was led by expert teachers Carla Zembal-Saul, Professor of Science Education, Penn State University; Mary Starr, Executive Director, Michigan 
Mathematics and Science Centers Network; and Kathy Renfrew, K-5 Science Coordinator, VT Agency of Education. Carla, Mary and Kathy engaged with participants to 
gauge their familiarity with NGSS for kindergarten, and provided a number of example activities and videos on how to implement it, e.g., different approaches to 
teaching weather and climate core ideas. The web seminar was then wrapped up by Ted Willard, who suggested a number of resources and events for participants to 
further develop their understanding of NGSS for kindergarten, as well as other grade levels. 

View the resource collection. 

Continue discussing this topic in the community forums. 

NSTA Web Seminar: Teaching NGSS in K-5: Constructing Explanations from Evidence 

Carla Zembal-Saul, Mary Starr, and Kathy Renfrew, provided an overview of the NGSS for K-5th grade. The web seminar focused on the three dimensional learning of 
the NGSS, while introducing CLAIMS-EVIDENCE-REASONING (CER) as a framework for introducing explanations from evidence. The presenters highlighted and 
discussed the importance of engaging learners with phenomena, and included a demonstration on using a KLEWS chart to map the development of scientific 
explanations of those phenomena. 

To view related resources, visit the resource collection. 

Continue discussing this topic in the community forums. 

NSTA Web Seminar: Motion and Stability: Forces and Interactions 

The presenters were Alicia Alonzo from Michigan State University and Alex Robinson, a teacher at Thornapple Kellogg High School in Middleville, Michigan. This was 
the fourth web seminar in a series focused on the disciplinary core ideas that are part of the Next Generation Science Standards (NGSS). The program featured 
strategies for teaching about physical science concepts that answer questions such as "How can one explain and predict interactions between objects and within 
systems of objects?" 

Dr. Alonzo began the presentation by providing an overview of how disciplinary core ideas fit into the overall structure of NGSS. Then she and Mr. Robinson 
discussed common student preconceptions related to Motion and Stability: Forces and Interactions. They also showed how this disciplinary core idea progresses 
across grade bands. Participants had the opportunity to ask questions and discuss ideas for classroom application with other participating teachers. 

View the resource collection. 

Continue discussing this topic in the community forums.  

 

  

http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar43.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar43.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar28.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar28.aspx
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Appendix A: NGSS and Foundations for the Unit 

Plan and conduct an investigation to  compare the effects of different strengths or different directions of pushes and pulls on the motion of an object.  
[Clarification Statement:Examples of pushes or pulls could include a string attached to an object being pulled, a person pushing an object, a person stopping a rolling 
ball, and two objects colliding and pushing on each other] ( K-PS2-1)  

Analyze data to determine if a design solution works as intended to change the speed or direction of an object with a push or pull.  [Clarification Statement: 
Examples of  problems requiring a solution could include having a marble or other object move a certain distance, follow a particular path, and knock down other 
objects] (K-PS2-2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Planning and Carrying Out Investigations  

Planning and carrying out investigations to answer 
questions or test solutions to problems in K–2 builds 
on prior experiences and progresses to simple 
investigations, based on fair tests, which provide 
data to support explanations or design solutions.  
With guidance, plan and conduct an investigation in 
collaboration with peers. (K-PS2-1) 

 Analyzing and Interpreting Data  

Analyzing data in K–2 builds on prior experiences and 
progresses to collecting, recording, and sharing 
observations.  Analyze data from tests of an object or 
tool to determine if it works as intended. (K-PS2-2)  

-------------------------------------------- 

Connections to Nature of Science  

Scientific Investigations Use a Variety of Methods  
Scientists use different ways to study the world. (K-
PS2-1) 

PS2.A: Forces and Motion 

Pushes and pulls can have different strengths and 
directions. (KPS2-1),(K-PS2-2)   

Pushing or pulling on an object can change the speed 
or direction of its motion and can start or stop it. (K-
PS2-1),(K-PS2-2)  

PS2.B: Types of Interactions   

When objects touch or collide, they push on one 
another and can change motion. (K-PS2-1) 

PS3.C: Relationship Between Energy and Forces   

A bigger push or pull makes things speed up or slow 
down more quickly. (secondary to K-PS2-1)  

ETS1.A: Defining Engineering Problems   

A situation that people want to change or create can 
be approached as a problem to be solved through 
engineering. Such problems may have many 
acceptable solutions. (secondary to KPS2-2) 

Cause and Effect   

Simple tests can be designed to gather evidence to 
support or refute student ideas about causes.(K-PS2- 
1),(K-PS2-2) 

 

  

http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
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English Language Arts Mathematics 

With prompting and support, ask and answer questions about key details in a 
text. (K-PS2-2) RI.K.1 

Participate in shared research and writing projects (e.g., explore a number of 
books by a favorite author and express opinions about them). (K-PS2-1) W.K.7 

Ask and answer questions in order to seek help, get information, or clarify 
something that is not understood. (K-PS2-2) SL.K.3 

Reason abstractly and quantitatively. (K-PS2-1), ( K-2-ETS1-1),(K-2-ETS1-3) MP.2 

Model with mathematics. (K-2-ETS1-1), (K-2-ETS1-3) MP.4 

Use appropriate tools strategically. (K-2-ETS1-1), (K-2-ETS1-3) MP.5 

Describe measurable attributes of objects, such as length or weight. Describe 
several measurable attributes of a single object. (K-PS2-1) K.MD.A.1 

 
Directly compare two objects with a measurable attribute in common, to see 
which object has “more of”/”less of” the attribute, and describe the difference. 
(K-PS2-1) K.MD.A.2 
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NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 22-23 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 37 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/

2020%20NJSLS-CLKS.pdf 

PAGES 43-45 

9.1.2.CR.1: Recognize ways to volunteer in the classroom, 

school and community. 

9.1.2.CAP.1: Make a list of different types of jobs and 

describe the skills associated with each job 

9.4.2.CI.1: Demonstrate openness to new ideas and 

perspectives (e.g., 1.1.2.CR1a, 2.1.2.EH.1, 

6.1.2.CivicsCM.2). 

 

9.4.2.CI.2: Demonstrate originality and inventiveness in 

work (e.g., 1.3A.2CR1a). 

 

9.4.2.CT.1: Gather information about an issue, such as 

climate change, and collaboratively brainstorm ways to 

solve the problem (e.g., K-2-ETS1-1, 6.3.2.GeoGI.2).  

 

9.4.2.IML.1: Identify a simple search term to find 

information in a search engine or digital resource. 

 

• 9.4.2.TL.3: Enter information into a spreadsheet and sort 

the information. 

 

9.4.2.IML.4: Compare and contrast the way information is 

shared in a variety of contexts (e.g., social, academic, 

athletic) (e.g., 2.2.2.MSC.5, RL.2.9).  

 

9.4.2.IML.2: Represent data in a visual format to tell a 

story about the data (e.g., 2.MD.D.10). 
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Unit Summary 

Where do trees live , why do they live there, and what are the similarities and differences between trees? 

In this unit of study, students demonstrate an understanding of what plants need to survive and the relationship between their needs and where they live. Students 
will compare trees, using the senses, observe and compare the shapes of leaves, compare leaf shapes to geometric shapes,  identify trees as resources that are used 
in everyday life,  observe weather by using senses and simple tools,  communicate observations made about different kinds of trees, leaves, and weather conditions 
orally and through drawings, and  observe and record seasonal changes to living things.The crosscutting concepts of patterns and systems and system models are 
called out as organizing concepts for these disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in developing and using 
models, analyzing and interpreting data, and engaging in argument from evidence. Students are also expected to use these practices to demonstrate understanding 
of the core ideas. 

This unit is based on K-LS1-1, K-ESS3-1, and K-ESS2-2.  

Student Learning Objectives 

Use observations to describe patterns of what plants and animals (including humans) need to survive. [Clarification Statement: Examples of patterns could include 
that animals need to take in food but plants do not; the different kinds of food needed by different types of animals; the requirement of plants to have light; and, that 
all living things need water.] (K-LS1-1) 

Use observations to describe patterns of what plants and animals (including humans) need to survive. [Clarification Statement: Examples of patterns could include 
that animals need to take in food but plants do not; the different kinds of food needed by different types of animals; the requirement of plants to have light; and, that 
all living things need water.] (K-LS1-1) 

Construct an argument supported by evidence for how plants and animals (including humans) can change the environment to meet their needs.  [Clarification 
Statement: Examples of plants and animals changing their environment could include a squirrel digs in the ground to hide its food and tree roots can break concrete.] 
(K-ESS2-2) 

  

http://www.nextgenscience.org/file/2731/download?token=vTAJiMx6
http://www.nextgenscience.org/file/2731/download?token=vTAJiMx6
http://www.nextgenscience.org/file/2741/download?token=Ezv2Q-LJ
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Students will be able to…….. 

Investigation 1 - Observing Trees 
● Observe  and compare trees for 

similarities and differences using the five 
senses. 

● Identify what is needed to care for a tree 
and what resources they provide. 

Investigation 2 - Observing Leaves 
● Observe the sizes, shapes, textures, and 

colors of tree leaves. 
 

Investigation 4 - Trees through the Seasons 
● Describe and compare the  seasonal changes in trees 

due to weather. 
 

 

Make observations and/or measurements to provide evidence of observable properties of trees and weather 

 

Investigation 1 - Observing Trees 
Part 1 - Observing Schoolyard Trees 
Part 2 - Tree Parts 
Part 3 - Tree Puzzles 
Part 4 - Tree-Silhouette Cards 
Part 5 - Adopt Schoolyard Trees 
Part 6 - A Tree Comes to Class 

Investigation 2 - Observing Leaves 
Part 1 - Leaf Walk 
Part 2 - Leaf Shapes 
Part 3 - Comparing Leaves 
Part 4 - Matching Silhouettes 
Part 5 - Leaf Books 

Investigation 4 - Trees through the Seasons 
Part 1 - Fall: What comes from Trees? 
Part 2 - Fall: Food from Trees 
Part 3 - Fall: Visiting Adopted Trees 
Part 4 - Winter: Evergreen Hunt 
Part 5 - Winter: Twigs 
Part 6 - Winter: visiting Adopted Trees 
Part 7 - Spring: Forcing Twigs 
Part 8 - Spring: Bark Hunt 
Part 9 - Spring: Visiting Adopted Trees 
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Quick Links 

 

What it Looks Like in the Classroom p. 4   

Connecting with ELA/Literacy and Math p. 5  

Modifications p. 6    

https://www.savvasrealize.com 

http://www.abcya.com/  

 http://www.fossweb.com                                                        

Teacher Professional Learning 
Resources p. 9 

Connections to Other Units p. 7  

Research on Learning p. 6  

http://superkidsreading.com/   

www. scholastic.com/lfo 

 https://www.pebblego.com                                                       

Appendix A: NGSS and Foundations p. 10 

Sample Open Education Resources p. 8  

Future Learning p. 6   

https://www.youtube.com 

https://jr.brainpop.com  

http://www.mos.org/EiE 

 

 
 

  

https://www.savvasrealize.com/
http://www.abcya.com/
http://www.fossweb.com/
https://www.pebblego.com/
https://www.youtube.com/
https://jr.brainpop.com/
http://www.mos.org/EiE
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                                       Unit Sequence  

Investigation 1: Observing Trees 

 

What did we learn about our schoolyard trees? 
What are the parts of trees? 
What shapes are trees? 
Which trees have similar shapes? 
What can we find out about our adopted trees? 
What do trees need to grow? 

Concepts Formative Assessments 

● Trees are living plants. 

● Trees provide resources for animals, including people ( shade, food, 

lumber, fuel). 

● Trees have structures: branches, leaves, trunk, and roots. 

● Trees differ in size and shape.  

● Trees have basic needs: light, air, nutrients, water and space. 

Students who understand the concepts can:  

● Identify characteristics of trees using their five senses. 

● Understand the differences and similarities between trees. 

● Discuss observations made about trees using  their Science notebook 

through drawings. 

● Identify the resources trees provide for us and are used in everyday life. 

● Understand what is needed to plant and care for a tree. 
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                                       Unit Sequence  

Investigation 2- Observing Leaves  

What can we observe about leaves? 
What shapes are leaves? 
How are leaves different? 
How are leaf edges different? 
What can we observe about leaves? 
 

Concepts Formative Assessments 

● Different kinds of trees have different leaves. 

● Leaves have properties : size, shape, tip, edge, texture, and color. 

● Leaf properties vary. 

● Leaves can be described and compared by their properties. 

 

Students who understand the concepts can:  

● Understand that different leaves have different sizes, shapes, textures, 
and colors. 

● Identify leaves that have common geometric shapes. 

● Compare sizes and edges of leaves. 

● Record the similarities and differences of leaves in their Science 
notebook. 

 
  



Hanover Township Public Schools-Grade K Science Curriculum 

Kindergarten Science Unit 3: Trees           Instructional Days: 20 

6 

 

 

                                       Unit Sequence  

Investigation 4: Trees through the Seasons 

 
What do fall trees look like? 
What do winter trees look like? 
What do spring trees look like? 

Concepts Formative Assessments 

● Trees are living, growing plants. 

● Bark, twigs, leaves, buds, flowers, fruits, and seeds are parts of trees. 

● Seeds grow into the same kind of plant as the parent tree. 

● Trees change through the seasons.  

● Some trees lose their leaves in winter, others do not. 

● Twigs have structures such as leaf, scars, and buds 

● Seasons change in a predictable annual pattern: fall, winter, spring, and summer. 

Students who understand the concepts can:  

● Observe and describe seasonal changes in trees. 

● Describe weather changes from season to season. 

● Communicate observations and comparisons of trees. 
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What It Looks Like in the Classroom 

In investigation 1 (Observing Trees), students begin their study of trees by looking at the variety and structure of trees in the schoolyard. They work with 
representational materials to look more closely at the shapes of trees and their parts. They adopt schoolyard trees to observe changes through the year. A living tree 
becomes part of the classroom for several weeks, and students complete the investigation by planting their class tree on the school grounds.  

● Observing Schoolyard Trees- Students go on a walk around the schoolyard, developing general concepts about trees and discussing how trees are useful to 
people and wild animals 

● Tree Parts- Students use pictures and word cards to identify the main parts of trees. Students’ understanding of tree parts is enhanced as they put together 
their own pictures of tree parts.  

● Tree Puzzles- Students use puzzles to learn and compare the different shapes of trees. 
● Tree-Silhouette Cards- Students play a matching game, using matched sets of tree-silhouette cards. 

 

In investigation 2 (Observing Leaves), students begin with a schoolyard walk, focusing on the leaves of trees. They match leaves with geometric shapes, go on a leaf 
hunt to compare properties of leaves, work at centers with representational materials, and make a leaf book. This investigation concludes with a story, Our Very Own 
Tree. 

● Leaf Walk- Students read about and discuss how we use our senses to learn. They take a schoolyard walk to observe leaves on trees, noting similarities and 
differences, and gathering leaves to press and keep. 

● Leaf Shapes- Students look closely at the shapes of leaves and match leaves to geometric shapes. 
● Comparing Leaves- Students go outdoors for a leaf hunt. Using a paper reference leaf, they look for leaves that differ in size and shape. 
● Matching leaf-silhouettes- Students work in centers with representational materials to develop their skills of observation and comparison, matching leaf-

silhouettes and outlines. Leaf shape, size, and edges are the properties students use for comparisons. 
● Leaf Books- Students make leaf books to add to their science notebooks. The teacher reads  Our Very Own Tree, which summarizes many of the ways 

students have studied trees. 
In investigation 4 (Trees through the Seasons) , students extend their understanding of trees as a growing, changing, living part of their world. During each season, 
students visit the schoolyard trees; observe their twigs, leaves, flowers, and seeds; and compare them to those from a previous season. 

● Fall: What comes from trees?- Students visit the schoolyard to look for objects from trees. Indoors, they make a chart of what they collected. 
● Fall: Food from Trees- Students search for, observe, and compare seeds found in the fruits that come from trees. 
● Fall: Visiting Adopted Trees- Students their adopted schoolyard trees. They observe the trees’ bark, twigs, leaves, flowers, fruit, and seeds and add 

information to the class scrapbook. 
● Winter: Evergreen Hunt- Students hunt for evergreen trees that match samples of needles from schoolyard trees. 
● Winter: Twigs- Students observe the inside of tree twigs and look for growth rings, buds, and leaf scars. 
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● Winter: Visiting Adopted Trees- Students revisit their adopted trees to observe any changes to the twigs, leaves, and areas around the trees. 
● Spring: Forcing Twigs- Students bring twigs into the warmth of the classroom to force them to bloom or put out leaves. 
● Spring: Bark Hunt- Students observe and compare bark on a variety of trees as they search for matches to photos of the bark on schoolyard trees.  
● Spring: Visiting Adopted Trees- Students revisit their trees. They look for evidence of new growth in the leaves and flowers. 

Many students come to class with experience caring for living things such as family pets, houseplants, gardens, and even younger siblings. Teachers can begin IS1 
with activities that allow students to share these experiences with one another. By the end of Unit 4, they should be able to relate these anecdotes to a few key 
principles about living organisms. 

The DCIs for this unit are developmentally appropriate for kindergarten. Students learn that plants need water and light to live and grow and that animals need food. 
Animals obtain food from plants or other animals. Students also learn that organisms survive and thrive in places that have the resources they need. Simply knowing 
these core ideas is not sufficient for meeting the PE; K-LS1-1 requires that students identify patterns in the needs of different organisms. It is not possible to identify a 
pattern unless students observe and compare multiple observations of living things. The process of integrating multiple observations and looking for patterns 
constitutes analyzing data in the K–2 grade band.  

Students can observe living things directly in the classroom, on the schoolyard, and through media. Media (including books, print articles, and digital resources) 
expose students to a wide variety of organisms. Classroom pets such as birds, rodents, reptiles, fish, or even ant farms allow students to notice consistent patterns 
over time (i.e., the fish needs to be fed every day or the rodent spends most of its waking time eating). (Note: With pets, teachers must be mindful of district policies 
and allergies.) Students can observe plants, insects, and other critters on their schoolyard. They can also grow their own seeds in cups or in an outdoor garden space.  

Once students have identified patterns about what plants need to survive, they can test out their idea by taking several identical plants that have already sprouted 
and deprive them of water, light, both, or neither. Based on their model of what plants need, which do they predict will survive? Students will plan their own 
investigation of this question in grade two (2-LS2-1). 

While all plants and all animals share common features, there are also important differences between types of organisms. Different plants require different amounts 
of water (such as a fern that requires lots of water versus a cactus that requires very little). Different animals prefer different types of foods. For example, some 
animals only eat plants while others only eat animals, and others eat both. Students can use their background knowledge and observations from media to match 
specific animals to the food sources that they eat. Teachers can then ask questions such as, “What will happen if a deer that eats only grass tries to live in a desert 
where cacti are the main plants?” 

Students should begin to group plants and animals together based upon their similar environmental needs (water, sunlight) and the availability of their preferred 
food sources. For example, students might read a story about the grasslands of Africa where a gazelle eats grass and then a lion eats the gazelle. Students should be 
able to explain [SEP-6] why each animal lives in that particular spot in Africa. Their answers should identify a specific need that is met by that location (either an 
environmental condition such as, “the grass lives there because it gets the sunlight and water that it needs,” or a food source such as, “the lion lives there because it 
eats the gazelles there.”). Once students master the relationships of simple groups of organisms like the African grassland, teachers can focus on living things close to 
their school. What plants grow well in the weather in their city? What animals will eat those plants, and what animals will eat those animals?  

Students will build on their model of the relationship between the needs of organisms and their environmental conditions in grade three when they explore what 
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happens when the environment changes (3-LS4-4) and in grade five when they examine the specific flow of energy and matter (5-LS2-1). Guiding Questions:   

● How can you tell if something is alive?   
● What do trees need to survive?   
● Where do trees live and why do they live there?  

Example Instructional Sequence  

The unit should begin with observable phenomena. The purpose of presenting phenomena to students is to start them thinking and wondering about what they 
observe. After students have observed the event, they can work individually, with partners, or in a small group to develop questions about what they saw. The 
questions will lead them into investigational opportunities throughout the unit that will help them answer their questions.  

The questions students share about this unit will be used to guide them in identifying patterns of what plants and animals need to survive. For example, a pattern 
may include the types of food that specific organisms eat or that animals consume food but plants do not. Furthermore, students’ questions and investigations will 
also guide them in developing models that reflect their understanding of the interrelationship between an organism and its environment. 

 • Prior to starting the unit, display pictures of living and non-living things. Direct students to sort the pictures into two groups: living and non-living. Ask students to 
explain how they decided which pictures represented living things and which represented non-living things.  

• Watch the PBS video “Is It Alive?” Stop after each picture and ask students if it’s alive or not. Ask them to explain how they can tell. (This activity will also provide an 
opportunity to pre-assess students’ understandings and/or misconceptions. It will also provide an opportunity for students to think about what having life means.) 

 • Watch the TeacherTube video “Living or Non-Living?” (This activity provides similar experiences for students as the PBS video. The difference is that after each 
picture and question, the narrator provides the answer with reasoning.)  

In this unit’s progression of learning, students first learn that scientists look for patterns and order when making observations about the world and those patterns in 
the natural world can be observed and used as evidence. Students conduct firsthand and media-based observations of a variety living things and use their 
observations as evidence to support the concepts 

● Plants do not need to take in food, but do need water and light to live and grow.   
● All animals need food in order to live and grow, that they obtain their food from plants or from other animals, that different kinds of food are needed by 

different kinds of animals, and that all animals need water.  
After determining what plants need to survive, kindergarteners learn that plants are systems, with parts, or structures, that work together, enabling plants to meet 
their needs in a variety of environments. The vast majority of plants have similar structures, such as roots, stems, and leaves, but the structures may look different 
depending on the type or variety of plant. Although there are many varieties of plants, their structures function in similar ways, allowing the plants to obtain the 
water and light they need to survive. In other words, each variety of plant has structures that are well-suited to the environment in which it lives. As students learn 
about different types of plants and the environments in which they live, they use models, such as diagrams, drawings, physical replicas, or dioramas, to represent the 
relationships between the needs of plants and the places they live in the natural world. For example, grasses need sunlight, so they often grow in meadows. Cacti, 
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which live in places subject to drought, have thick, wide stems and modified leaves (spines) that keep water within the plant during long periods without rain.  

After determining what animals need to survive, kindergarteners learn that animals are systems that have parts, or structures, that work together, enabling animals 
to meet their needs in a variety of environments. Many animals have similar structures, such as mouths or mouthparts, eyes, legs, wings, or fins, but the structures 
may look different, depending on the type or species of animal. Although there are many types of animals, their structures function in similar ways, allowing them to 
obtain the water and food they need to survive. In other words, each type of animal has structures that are well-suited to the environment in which they live. As 
students learn about different types of animals and the environments in which they live, they use models, such as diagrams, drawings, physical replicas, or dioramas, 
to represent the relationships between the needs of animals and the places they live in the natural world. For example, deer eat buds and leaves; therefore, they 
usually live in forested areas; pelicans eat fish, therefore they live near the shorelines of oceans or seas.  

The final portion of the learning progression focuses on the understanding that plants and animals are system with parts, or structures, that work together. Students 
use what they have learned about plants and animals to make further observations to determine ways in which plants and animals change their environment to meet 
their needs. For example:   

● Tree roots can break rocks and concrete in order to continue to grow, plants will expand their root systems in search of water that might be found deeper in 
the earth, and plants can be found growing around and through man-made structures in search of light.  

●  A squirrel digs in the ground to hide food, and birds collect small twigs to build nests in trees. Students need opportunities to make observations, and then, 
with adult guidance, to use their observations as evidence to support a claim for how an animal can change its environment to meet its needs. 

Students need opportunities to make observations; then, with adult guidance, they can use their observations as evidence to support a claim about how living things 
can change its environment to meet its needs. 
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

In order to incorporate NJSLS for ELA into this unit, the teacher will read content-specific texts to deepen their understanding of trees and weather. The teacher 
will promote discussion, reinforce vocabulary, and utilize their Science notebooks to model focus questions not only from their investigations but from outside 
texts/resources. 

The NJSLS for English Language Arts can be incorporated in this unit in a number of ways 

Investigation 1- Observing Trees 

RF.K.2: Demonstrate understanding of spoken words, syllables, and sounds.  

RI.K.1: Ask and answer questions about key details.  

RI.K.2: Identify main topic and retell key details.  

RI.K.3: Describe the connection between two ideas.  

RI.K.7: Describe the relationship between illustrations and the text.  

RI.K.10: Actively engage in group reading activities with purpose and understanding.  

W.K.5: Strengthen writing. 

SL.K.1: Participate in collaborative conversations.  

SL.K.3: Ask and answer questions to seek help, information, or to clarify.  

SL.K.4: Describe with details.  

L.K.5a: Sort objects into categories.  

RL.K.2: Retell stories, including key details 
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Investigation 2 - Observing Leaves 

RI.K.1: Ask and answer questions about key details. 

RI.K.5: Identify the front cover, back cover, and title page of a book.  

RI.K.7: Describe the relationship between illustrations and the text. 

RI.K.10: Actively engage in group reading activities with purpose and understanding.  

W.K.5: Strengthen writing.  

SL.K.1: Participate in collaborative conversations.  

SL.K.6: Speak audibly, express clearly. 

L.K.4: Determine or clarify the meaning of unknown or multiple-meaning words and phrases.  

RL.K.1: Ask and answer questions about key details in a text. 

RL.K.2: Retell stories, including key details.  

RL.K.6: Name and define the role of the author and illustrator.  

RL.K.10: Actively engage in group reading activities with purpose and understanding.  

Investigation 4- Trees through the seasons 

RI.K.1: Ask and answer questions about key details.  

RI.K.2 Identify main topic and retell key details. 

RI.K.3: Describe the connection between two ideas.  

RI.K.7: Describe the relationship between illustrations and the text.  

RI.K.8: Identify the reasons an author gives to support points. 

RI.K.9: Identify similarities in and differences between two texts on the same topic.  

RI.K.10: Actively engage in group reading activities with purpose and understanding.  

W.K.5: Strengthen writing. 
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W.K.8: Gather information to answer a question. 

SL.K.4: Describe with details. 

After students observe plants and animals in a variety of settings (e.g., ant farms, fish in an aquarium, plants growing, insects in a jar), the teacher asks them to share 
their thoughts about what the plants and animals need using expressions like, “I think…” and “I agree with….” To help summarize patterns in the needs of plants and 
animals, teachers can list all of the “needs” the class has discussed on the board using words and pictures/symbols (e.g., sun, water, food). Students, individually or 
with a partner, draw a picture of a plant on one half of a piece of paper, and an animal on the other half. Then they draw and/or write the needs of the plant and of 
the animal next to each picture. Students can verbally complete the sentence frame, “Plants are different from animals because _________.” This concept is 
important because scientists distinguish plants from animals based on what they need: animals need to consume food while plants do not, although plants do need 
nutrients. Students can represent this idea with a Venn diagram. 

ELA/Literacy Standards: W.K.2, W.K.8; SL.K.1, SL.K.4, SL.K.5; L.K.5c 

 

Kindergarten students use attributes to sort objects (K.MD.3). For example, a large portion of IS1 involves sorting plants and animals based on patterns in their 
needs. Students can sort organisms based on whether they are a plant or an animal, whether they live on water or land, and whether an animal eats only plants, only 
animals, or both.  

With adult support, kindergarteners use simple measurements to describe various attributes of plants and animals. Kindergarteners can use simple, nonstandard 
units to measure the height of plants or the amount of water given to plants. For example, they might use Unifix cubes to measure height or count the number of 
scoops of water given to a plant on a daily or weekly basis. Students should work in groups to measure and record their data. They also measurements to describe 
various attributes of animals. Kindergarteners can use simple, nonstandard units to measure such attributes as height, length, or weight. They can also count 
numbers of appendages or other body parts. They might use Unifix cubes to measure height or length and wooden blocks to measure weight. Students should work 
in groups to measure and record their data. 

With adult guidance and questioning, students can then learn to analyze their data. As students use data to compare the amount of growth that occurs in plants that 
get varying amounts of water or sunlight, they are given the opportunity to reason abstractly and quantitatively. For example, students can measure and compare 
the height of a sunflower grown in the shade compared to the height of a sunflower grown in the sun, or they can count and compare the number of leaves on bean 
plants that receive different amounts of water daily. These investigations will give students evidence to support claims about the needs of plants. Students should 
also have opportunities to solve one-step addition/subtraction word problems based on their collected data.  

Math Standards: MP. 2, K.CC.1-3, K.MD.2-3 
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Mathematics 

In order to incorporate CCSS for Mathematics into this unit, the teacher will reinforce quantitatives and modeling within daily carpet time routines for the weather 
forecast by keeping track of temperature using numbers and graphs.  The teacher will reinforce ordinal counting and comparing shapes within their investigations 
using their Science notebooks and math journals. 

The CCSS for Mathematics can be incorporated in this unit in three ways 

Investigation 1-4 

MP.2. Reason abstractly and quantitatively 

MP.4. Model with mathematics 

MP.5. Use appropriate tools strategically. 

Kindergarten students use attributes to sort objects (K.MD.3). For example, a large portion of IS1 involves sorting plants and animals based on patterns in their 
needs. Students can sort organisms based on whether they are a plant or an animal, whether they live on water or land, and whether an animal eats only plants, only 
animals, or both.  

With adult support, kindergarteners use simple measurements to describe various attributes of plants and animals. Kindergarteners can use simple, nonstandard 
units to measure the height of plants or the amount of water given to plants. For example, they might use Unifix cubes to measure height or count the number of 
scoops of water given to a plant on a daily or weekly basis. Students should work in groups to measure and record their data. They also measurements to describe 
various attributes of animals. Kindergarteners can use simple, nonstandard units to measure such attributes as height, length, or weight. They can also count 
numbers of appendages or other body parts. They might use Unifix cubes to measure height or length and wooden blocks to measure weight. Students should work 
in groups to measure and record their data. 

With adult guidance and questioning, students can then learn to analyze their data. As students use data to compare the amount of growth that occurs in plants that 
get varying amounts of water or sunlight, they are given the opportunity to reason abstractly and quantitatively. For example, students can measure and compare 
the height of a sunflower grown in the shade compared to the height of a sunflower grown in the sun, or they can count and compare the number of leaves on bean 
plants that receive different amounts of water daily. These investigations will give students evidence to support claims about the needs of plants. Students should 
also have opportunities to solve one-step addition/subtraction word problems based on their collected data.  

Math Standards: MP. 2, K.CC.1-3, K.MD.2-3 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  
● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, 

illustrations, graphs, charts, data tables, multimedia, modeling).   
● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the 

community helping with a project, journal articles, and biographies).  
● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 

representation and multimodal experiences). 
● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 

understandings.  
● Use project-based science learning to connect science with observable phenomena. 
● Structure the learning around explaining or solving a social or community-based issue. 
● Provide ELL students with multiple literacy strategies. 
● Collaborate with after-school programs or clubs to extend learning opportunities. 
● Restructure lesson using UDL principals (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA). 

 

Research on Student Learning 

N/A 

 

Prior Learning 

                                                                                                                                 N/A 

 
 
 
 
 
 
 

http://www.nextgenscience.org/sites/ngss/files/Appendix%2520D%2520Diversity%2520and%2520Equity%25206-14-13.pdf
http://www.nextgenscience.org/sites/ngss/files/Appendix%2520D%2520Diversity%2520and%2520Equity%25206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Future Learning 

Students will build on their model of the relationship between the needs of organisms and their environmental conditions in grade three when they explore what 
happens when the environment changes (3-LS4-4) and in grade five when they examine the specific flow of energy and matter (5-LS2-1). 

 

Connections to Other Units 

Teachers and students can decorate the four corners of their classrooms to look like the landscape of regional environments. They can read stories (fictional and 
informational) set in those environments. They can modify the decorations as the seasons change (connecting to IS3). 

 

Sample of Open Education Resources 

Read-Aloud Lesson: Where Do Polar Bears Live? Students identify and recall characteristics that allow polar bears to survive in the extremely cold Arctic environment.  

"Good Night" & Where Do Polar Bears Live? This is a Paired Text activity that uses the “Where Do Polar Bears Live” read aloud and the non-fiction text “Good Night” 
which addresses hibernation.  

The Needs of Living Things This lesson plan has one level for Grades K-2 and another level for Grades 3-5. Students will learn about what plants and animals need to 
survive and how habitats support those needs. They will also learn about how organisms can change their environment.  

Living Things and Their Needs:  This is an excellent resource that provides a Teacher Guide, videos, reading resources, and student activity sheets. The objective of 
the lessons is for students to learn about living organisms and what they need to survive. These lessons can easily be taught as an interdisciplinary set of learning 
experiences. 

How do living things Interact: This unit plan is about unit plan about living things and environmental interactions 

5E Science Lesson Plan: This Prezi presentation describes lesson ideas that support students’ understanding of living organisms. Lessons also provide an opportunity 
for students to identify patterns that help them determine similarities and differences between plants and animals. 

Curious George: Paper Towel Plans:  This video from Curious George shows students helping bean seeds sprout outside of soil by meeting their essential needs for 
moisture, temperature, air, and light. The children place the beans and a wet paper towel inside a zippered plastic bag and leave them undisturbed in a warm, well-
lighted place. After two weeks, the students return and observe that the beans have sprouted and, like apple seeds, will one day grow to be fully developed plants. 

From Seed to Fruit | Everyday Learning: Seed to Fruit takes children through the different stages of growth in the life of a cherry tomato plant. Planting a seed in a 
cup and watching it grow over time is a wonderful way to introduce the life cycle to young children. This resource is part of the KET Everyday Science for Preschoolers 
collection. This video is available in both English and Spanish audio, along with corresponding closed captions. 

http://www.readworks.org/lessons/gradek/where-do-polar-bears-live/read-aloud-lesson
http://www.readworks.org/lessons/gradek/where-do-polar-bears-live/paired-text-questions
http://www.pbslearningmedia.org/resource/tdc02.sci.life.colt.lp_stayalive/the-needs-of-living-things/
http://www.bioedonline.org/lessons-and-more/teacher-guides/living-things-and-their-needs/
http://www.georgetowncollege.edu/ccrp/files/2014/04/How-do-interactions-happen-with-livin
https://prezi.com/k81tc04fnxxy/5e-science-lesson-plan/
http://www.pbslearningmedia.org/resource/lsps07.sci.life.gen.cgtowelplant/paper-towel-plants/
http://www.pbslearningmedia.org/resource/evscps.sci.life.seed/from-seed-to-fruit/
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Think Garden: The Importance of Water: This video from KET's Think Garden collection explores why plants need water to survive, and how they tell us they're 
thirsty. Learn about the signs plants give when they've had too much or too little water and the part water plays in the process of photosynthesis. See a quick, easy-
to-understand animation explaining the water cycle and transpiration process. Also find out how to improve water quality with rain gardens and how to conserve 
water with rain barrels. This video is available in both English and Spanish audio, along with corresponding closed captions. 

Think Garden: Plant Structure: This video from KET’s Think Garden collection examines plant structure by taking a closer look at the root and shoots systems. Learn 
about roots, stems, leaves, flowers, seeds, and fruit through engaging illustrations and animations. 

 

  

http://www.pbslearningmedia.org/resource/thnkgard.sci.ess.water/think-garden-the-importance-of-water/
http://www.pbslearningmedia.org/resource/5dea21b4-6c92-46ff-982c-8650f9429c01/think-garden-plant-structure/
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Teacher Professional Learning Resources 

Webinar: Teaching NGSS in K-5: Making Meaning through Discourse 

The presenters were Carla Zembal-Saul, (Penn State University), Mary Starr, (Michigan Mathematics and Science Centers Network), and Kathy Renfrew (Vermont 
Agency of Education). After a brief introduction about the Next Generation Science Standards (NGSS), Zembal-Saul, Starr, and Renfrew gave context to the NGSS 
specifically for K-5 teachers, discussing three-dimensional learning, performance expectations, and background information on the NGSS framework for K-5. The 
presenters also gave a number of examples and tips on how to approach NGSS with students, and took participants' questions. The web seminar ended with the 
presentation of a number of recommended NSTA resources for participants to explore. View the resource collection.  

Continue discussing this topic in the community forums. 

Webinar: Evaluating Resources for NGSS: The EQuIP Rubric 

The presenters were Brian J. Reiser, Professor of Learning Sciences in the School of Education and Social Policy at Northwestern University, and Joe Krajcik, Director 
of the CREATE for STEM Institute.  

After a brief overview of the NGSS, Brian Reiser, Professor of Learning Sciences, School of Education at Northwestern University and Joe Krajcik, Director of CREATE 
for STEM Institute of Michigan State University introduced the Educators Evaluating Quality Instructional Products (EQuIP) Rubric. The web seminar focused on how 
explaining how the EQuIP rubric can be used to evaluate curriculum materials, including individual lessons, to determine alignment of the lesson and/or materials 
with the NGSS. Three-dimensional learning was defined, highlighted and discussed in relation to the rubric and the NGSS. An emphasis was placed on how to achieve 
the conceptual shifts expectations of NGSS and three-dimensional learning using the rubric as a guide. Links to the lesson plans presented and hard copies of 
materials discussed, including the EQuIP rubric, were provided to participants. The web seminar concluded with an overview of NSTA resources on the NGSS 
available to teachers by Ted, and a Q & A with Brian Reiser and Joe Krajcik. View the resource collection. 

Continue discussing this topic in the community forums. 

Webinar: NGSS Crosscutting Concepts: Systems and System Models 

The presenter was Ramon Lopez from the University of Texas at Arlington.  Dr. Lopez began the presentation by discussing the importance of systems and system 
models as a crosscutting concept. He talked about the key features of a system: boundaries, components, and flows and interactions. Dr. Lopez also described 
different types of system models, including conceptual, mathematical, physical, and computational models. Participants discussed their current classroom 
applications of systems and system models and brainstormed ways to address challenges associated with teaching this crosscutting concept. 

 

  

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/Elem_bio.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/Elem_bio.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/Elem_bio.aspx
http://learningcenter.nsta.org/discuss/
http://learningcenter.nsta.org/discuss/
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio41.aspx#Reiser
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio41.aspx#Krajcik
http://learningcenter.nsta.org/share.aspx?id=WhfzAs7QA8
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar22.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar22.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar22.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar22.aspx
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Appendix A: NGSS and Foundations for the Unit 

Use observations to describe patterns of what plants and animals (including humans) need to survive. [Clarification Statement: Examples of patterns could include 
that animals need to take in food but plants do not; the different kinds of food needed by different types of animals; the requirement of plants to have light; and, that 
all living things need water.] (K-LS1-1) 

Use a model to represent the relationship between the needs of different plants and animals (including humans) and the places they live. [Clarification Statement: 
Examples of relationships could include that deer eat buds and leaves, therefore, they usually live in forested areas; and, grasses need sunlight so they often grow in 
meadows. Plants, animals, and their surroundings make up a system.] (K-ESS3-1) 

Construct an argument supported by evidence for how plants and animals (including humans) can change the environment to meet their needs. [Clarification 
Statement: Examples of plants and animals changing their environment could include a squirrel digs in the ground to hide its food and tree roots can break concrete.] 
(K-ESS2-2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Planning and Carrying Out Investigations 

● Make observations (firsthand or from 
media) to collect data that can be used to 
make comparisons. (K-PS3-1) 

Analyzing and Interpreting Data 

● Use observations (firsthand or from media) 
to describe patterns in the natural world in 
order to answer scientific questions. (K-LS1-
1) 

Developing and Using Models 

● Use a model to represent relationships in 
the natural world. (K-ESS3-1) 

Engaging in Argument from Evidence 

● Construct an argument with evidence to 
support a claim. (K-ESS2-2) 

LS1.C: Organization for Matter and Energy Flow in 
Organisms 

● All animals need food in order to live and 
grow. They obtain their food from plants or 
from other animals. Plants need water and 
light to live and grow. (K-LS1-1) 

ESS3.A: Natural Resources 

● Living things need water, air, and resources 
from the land, and they live in places that 
have the things they need. Humans use 
natural resources for everything they do. (K-
ESS3-1) 

ESS2.E: Biogeology 

● Plants and animals can change their 
environment. (K-ESS2-2) 

 

Patterns 

● Patterns in the natural and human designed 
world can be observed and used as 
evidence. (K-LS1-1) 

Systems and System Models 

● Systems in the natural and designed world 
have parts that work together. (K-ESS3-1), 
(K-ESS2-2) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Connections to Nature of Science 

Scientific Knowledge is Based on Empirical Evidence 

● Scientists look for patterns and order when 
making observations about the world. (K-
LS1-1) 

 

http://www.nextgenscience.org/file/2731/download?token=vTAJiMx6
http://www.nextgenscience.org/file/2746/download?token=cq7yOc2L
http://www.nextgenscience.org/file/2741/download?token=Ezv2Q-LJ
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=189
http://www.nap.edu/openbook.php?record_id=13165&page=189
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=189
http://www.nap.edu/openbook.php?record_id=13165&page=189
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
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English Language Arts Mathematics 

Use a combination of drawing, dictating, and writing to compose opinion pieces 
in which they tell a reader the topic or the name of the book they are writing 
about and state an opinion or preference about the topic or book. (K-ESS2-2) 
W.K.1  

Use a combination of drawing, dictating, and writing to compose 
informative/explanatory texts in which they name what they are writing about 
and supply some information about the topic. (K-ESS2-2) W.K.2 

Participate in shared research and writing projects (e.g., explore a number of 
books by a favorite author and express opinions about them). (K-LS1-1) W.K.7  

Add drawings or other visual displays to descriptions as desired to provide 
additional detail. (K-ESS3-1) SL.K.5 

With prompting and support, ask and answer questions about key details in a 
text. (K-ESS2-2) R.K.1 

Directly compare two objects with a measurable attribute in common, to see 
which object has “more of”/”less of” the attribute, and describe the difference. 
(K-LS1-1) K.MD.A.2 
 
Reason abstractly and quantitatively. (K-ESS3-1) MP.2 
  
Model with mathematics. (K-ESS3-1) MP.4  
 
Counting and Cardinality (K-ESS3-1) K.CC 
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NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2020%20

NJSLS-CLKS.pdf  PAGES 22-23 

 

Career Awareness Exploration Preparedness 

and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2020%20

NJSLS-CLKS.pdf 

PAGES 37  

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/2020%20

NJSLS-CLKS.pdf 

PAGES 43-45 

9.1.2.CR.1: Recognize ways to volunteer in the classroom, 

school and community. 

9.1.2.CAP.1: Make a list of different types of jobs and 

describe the skills associated with each job 

 

9.4.2.CI.1: Demonstrate openness to new ideas and 

perspectives (e.g., 1.1.2.CR1a, 2.1.2.EH.1, 

6.1.2.CivicsCM.2). 

 

9.4.2.CI.2: Demonstrate originality and inventiveness in 

work (e.g., 1.3A.2CR1a). 

 

9.4.2.CT.1: Gather information about an issue, such as 

climate change, and collaboratively brainstorm ways to 

solve the problem (e.g., K-2-ETS1-1, 6.3.2.GeoGI.2).  

 

9.4.2.IML.1: Identify a simple search term to find 

information in a search engine or digital resource. 

 

• 9.4.2.TL.3: Enter information into a spreadsheet and sort 

the information. 

 

9.4.2.IML.4: Compare and contrast the way information is 

shared in a variety of contexts (e.g., social, academic, 

athletic) (e.g., 2.2.2.MSC.5, RL.2.9).  

9.4.2.IML.2: Represent data in a visual format to tell a 

story about the data (e.g., 2.MD.D.10). 
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Unit Summary 

How do people impact the environment as they gather and use what they need to live and grow?  

In this unit of study, students develop an understanding of what humans need to survive and the relationship between their needs and where they live. The 
crosscutting concept of cause and effect is called out as the organizing concept for the disciplinary core ideas. Students demonstrate grade-appropriate proficiency in 
asking questions and defining problems, and in obtaining, evaluating, and communicating information. Students are also expected to use these practices to 
demonstrate understanding of the core ideas. 

 This unit is based on K-ESS3-3 and K-2 ETS1-1.  

Student Learning Objectives 

Communicate solutions that will reduce the impact of climate change and humans on the  land, water, air, and/or other living things in the local environment. 
[Clarification Statement: Examples of human impact on the land could include cutting trees to produce paper and using resources to produce bottles. Examples of 
solutions could include reusing paper and recycling cans and bottles.] (K-ESS3-3) 

Ask questions, make observations,  and gather information about a situation people  want to change (e.g., climate change) to define a simple problem that can be 
solved through the development of a new or improved object or tool. (K-2 ETS1-1) 

 Students will be able to... 

Investigation 1- Getting to Know Wood 
● Describe how wood interacts with 

water, and how it can be changed and 
recycled.  

● Explore the engineering of wood 
products 

Investigation 2- Getting to Know Paper 
● Observe and compare properties of 

several kinds of paper. 
● Determine the usefulness of different 

kinds of paper for writing and drawing. 
● Investigate how paper interacts with 

water. 
 

Investigation 3 - Getting to Know Fabric 
● Observe and compare properties and 

structures of fabric. 
● Observe and describe how and where fabrics 

are used. 
● Observe how fabric interacts with water. 

 

 

 

Make observations and/or measurements to provide evidence of observable properties of materials and motion. 

http://www.nextgenscience.org/file/2756/download?token=_eUMy7gQ
http://www.nextgenscience.org/file/3156/download?token=xVw05hNY
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Investigation 1- Getting to Know Wood 
Part 1- Observing wood 
Part 2- Wood and Water 
Part 3-Testing a Raft 
Part 4- Sanding Wood 
Part 5- Sawdust and Shavings 
Part 6- Making Particleboard 
Part 7- Making Plywood 

Investigation 2- Getting to Know Paper 
Part 1- Paper Hunt 
Part 2- Using Paper 
Part 3- Paper and Water 
Part 4- Paper Recycling 
Part 5- Papier-Mache 

Investigation 3- Getting to Know Fabric 
Part 1- Feely Boxes and Fabric Hunt 
Part 2- Taking Fabric Apart 
Part 3- Water and Fabric 
Part 4- Graphing Fabric Uses 
Part 5- Reuse and Recycle Resources 
Part 6- Building Structures 
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Quick Links 

 

https://www.savvasrealize.com 

http://www.abcya.com/  

http://www.fossweb.com         

Unit Sequence 

What it Looks Like in the Classroom  

Connecting with ELA/Literacy and Math 

http://superkidsreading.com/   

http://sni.scholastic.com/SN2 

https://www.pebblego.com   

Modifications 

Research on Learning  

Future Learning                                                      

https://www.youtube.com 

https://jr.brainpop.com  

http://www.mos.org/EiE 

Connections to Other Units 

Sample Open Education Resources  

Teacher Professional Learning Resources 

Appendix A: NGSS and Foundations   

 
 

 

  

https://www.savvasrealize.com/
http://www.abcya.com/
http://www.fossweb.com/
http://superkidsreading.com/
http://sni.scholastic.com/SN2
https://www.pebblego.com/
https://www.youtube.com/
https://jr.brainpop.com/
https://jr.brainpop.com/
http://www.mos.org/EiE
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                                       Unit Sequence  

Investigation 1: Getting to Know Wood 

 

Where does wood come from? 
What is made of wood? 
What happens when wood gets wet? 
How can you sink wood? 
How many passengers will a wood raft hold? 
How can you change the shape of wood? 
How are sawdust and shavings the same? 
How are sawdust and shavings different? 
How is particleboard made? 
How is plywood made? 

Concepts Formative Assessments 

● Wood can be described in terms of its properties. 
● Different kinds of wood come from different kinds of trees. Trees are 

natural resources. Some kinds of wood are processed and made by 
people. 

● Wood floats in water but can be made to sink. 
● Wood can be changed (appearance and behavior) by mechanical action, 

such as sanding and mixing with water. 
● Sawdust is tiny pieces of wood. Sawdust can be recycled into usable 

wood. 
● Basic materials can be transformed into new materials (particleboard 

and plywood).  

Students who understand the concepts can:  

● Understand how wood interacts with water, and how it can be changed 
and recycled.  

● Explore the engineering of wood products; test how many passengers 
different kinds of wood can support in water. 
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                                       Unit Sequence  

Investigation 2- Getting to Know Paper 

What is made of paper? 
What makes paper good for writing? 
What makes paper easy to fold? 
What happens when water gets on paper? 
How can new paper be made from old paper? 
How can paper be made strong to form a bowl? 

Concepts Formative Assessments 

● Paper has many observable properties. 

● People make paper from wood. 

● Many objects are made from paper. The properties of different papers 
determine their uses. 

● Some kinds of paper absorb water, while others do not.  Some paper 
changes when soaked in water. Some paper breaks down into small 
fibers. 

● Paper, a resource, can be reused, recycled, and fabricated. 

Students who understand the concepts can:  

● Observe and compare properties of several kinds of paper. 
● Determine the usefulness of different kinds of paper for writing and 

drawing. 
● Investigate how paper interacts with water. 
● Communicate observations of different kinds of paper orally and 

through drawings. 

Investigation 3: Getting to Know Fabric 

 

How are fabrics different? 
What is made of fabric? 
How is fabric made? 
What happens when water gets on fabric? 
How are different kinds of fabric used?How can we conserve natural resources? 
What happens to water in sunshine and shade? 
How can we design a structure to keep water cool in sunshine? 
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Concepts Formative Assessments 

● Fabric is a flexible material with a wide range of properties. The 
properties of fabrics determine their uses. 

● Fabric can be made of woven threads. 
● Fabrics can absorb, transmit, or repel water. 
● Land, air, water, and trees are natural resources. 
● People reuse and recycle to conserve natural resources. 
● The Sun warms Earth’s surface. 

Students who understand the concepts can:  

● Observe and compare properties and structures of fabric. 
● Observe and describe how and where fabrics are used. 
● Observe how fabric interacts with water. 
● Use knowledge of the properties of materials to design and build a 

model structure for a specific purpose. 
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What It Looks Like in the Classroom 

In this unit of study, students engage in science and engineering practices by asking questions, participating in collaborative investigations, observing, recording, and 
interpreting data to build explanations, and designing objects and systems to achieve specific outcomes.  Students gain experiences that will contribute to beginning-
level understanding of the crosscutting concepts of patterns; cause and effect; scale, proportion, and quantity; systems and system models; energy and matter, and 
structure and function.  

In Investigation 1 (Getting to Know Wood), students work with five different wood samples to observe their properties. They begin with free exploration, go on a 
hunt for matching samples, drop water on the samples, and float them in basins.  They test the wood to find out how many paper clips it takes to sink it, then 
organize their results by making a concrete graph.  Students use sandpaper to change the shape of wood.  They compare sawdust and shavings and how they interact 
with water.  They simulate the manufacture of two kinds of wood- particleboard and plywood. 

● Observing Wood- Students become familiar with different kinds and forms of wood found in their home and school environments.  Students compare and 
describe five uniform samples of different kinds of wood, learn the names, and observe how the woods are alike and different.  Students go on a wood hunt 
in the classroom and label wood objects.  They go outdoor to find wood. 

● Wood and Water- Students observe how wood and water interact, first by putting drops of water on the wood, then by putting the wood in basins of water. 
● Testing a Raft- Students find ways to sink floating wood samples by attaching paper clips to the wood with rubber bands.  Students discover how easy it is to 

sink plywood compared to the pine sample.  Students refine their techniques for sinking wood samples, and they test two other kinds of wood.  Students 
make a bar graph of their results to find a kind of wood to make a raft to hold passengers.   

● Sanding Wood- Students add their knowledge of the properties of wood and learn how to use those properties to change wood.  Students use sandpaper to 
change the shape of basswood and a stick.  

In Investigation 2 (Getting to Know Paper), students observe and compare the properties of ten kinds of paper and go on a hunt for matching samples.  They 
compare how well the papers fold and which has the best surface for writing.  They test papers for absorption, then soak the samples overnight.  Students learn how 
to recycle paper by making new paper from old and crafting papier-mache bowls.   

● Paper Hunt- Students observe and compare the properties of ten kinds of paper.  They go on a paper hunt, looking for a sample that matches one that they 
are given.  Students place labels around the classroom to highlight all the items in their environment made of paper.   

● Using Paper- Students use crayons, pencils, and marking pens to explore and compare the properties of paper that make it suitable or unsuitable for writing 
and drawing.  Students fold paper and compare the properties of paper that allow it to be folded.   

● Paper and Water- Students drop water on ten different paper samples and observe and compare the results.  They submerge the paper in water and let it 
dry to see if the paper changes in any way.  Students decorate paper flags and hang them on a string outdoors to observe the paper over time.   

● Paper Recycling- Students are introduced to papermaking and recycling.  They shake toilet tissue and water in a bottle to make a pulp and then form it into 
a new sheet of paper.  Students discover that the new paper has many of the properties of the original paper and also has some very different properties.   

● Papier-Mache- Students use wheat paste (flour and water) to mold strips of newspaper over a small container.  They use this paper-mache technique to 
change the paper from flexible to stiff and strong so it will keep a shape.   
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In Investigation 3 (Getting to Know Fabric), students observe and compare the properties of ten kinds of fabric and search for different ways fabrics are used.  They 
take apart fabrics to learn how they are woven from threads.  Students investigate how fabrics interact with water. They consider the properties of different fabrics 
and decide which fabric are good choices for clothing.  Students plan how they can conserve, reuse, and recycle.  They observe the warming effect of the Sun and 
design a structure to reduce the effect of heating.   

● Feely Boxes and Fabric Hunt- Students observe the properties of ten different fabrics (burlap, corduroy, denim, fleece, knit, ripstop nylon, satin, seersurker, 
sparkle organza, and terry cloth).  Students match properties by using feely boxes, hunting for fabric, and locating fabrics that are used in the classroom.   

● Taking Fabric Apart- Students investigate the structure of woven fabrics by disassembling and comparing loosely woven burlap and tightly woven wool 
plaid. 

● Water and Fabric- Students investigate how fabrics interact with water.  They discover the many ways the different fabrics absorb, transmit, and repel 
water.  Students immerse fabric in water and observe that it is unchanged after it dries-the water evaporates.   

● Graphing Fabric Uses- Students think about the kinds of fabric that would make a good pair of pants and other items of clothing.  They prepare picture 
graphs that represent their decisions regarding the fabric they would use for different kinds of clothing.   
 

In Investigation 4 (Getting Things to Move), students investigate the strength of pushes and pulls needed to move objects.  They use gravity to pull balls down slopes 
to investigate collisions.  Students find ways to change the strength and direction of the pull on a rolling ball to meet design challenges .  Students change the 
strength of the push on a balloon rocket flying on a line to explore cause and effect.   

● Pushes and Pulls- Students observe and describe how a push or pull causes something to move.  They roll balls at different speeds (slow and fast) and 
determine the strength of the push required to achieve a certain speed.  They are introduced to gravity as a pulling force. 

● Colliding Objects- Students use balls and ramps to achieve different speeds.  They explore what happens when a moving ball hits an object.  Students 
change the speed of the ball by changing the slope of the ramp to knock over blocks.  They apply their knowledge of ball motion to make a ball land in a 
particular spot.   

● Rolling Outdoors- Students find slopes in the schoolyard that they can be used to set balls in motion.  Each group uses a plastic bottle as a target to predict 
the path of a ball on a slope.  

● Balloon Rockets- Students observe a balloon-rocket system to find out how far the air in the balloon will propel the system along the flight line.  The class 
investigates how changing the strength of the push (number of pumps of air in the balloon) changes the speed of the balloon rocket and how far it travels.  
Students also observe what happens to the system when it collides with an object on the flight line.   
 

In this unit of study, students will develop an understanding of the impact that humans have on the land, water, air, and other living things in the local environment 
and engage in a portion of the engineering design process in order to communicate solutions that can reduce these impacts. 

To help students recognize the impact that humans have on the living and nonliving components of the local environment, they need opportunities to observe and 
think about the things that people do to live comfortably. Over a period of a few days, students can observe their families in their day-to-day lives, paying attention 
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to what they eat, what they throw away, when and how they use water, how they warm or cool their home, what types of appliances and gadgets they use, how 
they maintain their home and yard, what resources are used to make the clothes they wear, how they travel from place to place, and how they communicate with 
others. During whole-group discussions, students can share their observations and then discuss the concept of comfortable lifestyle. This list could include: 

•       Plants and animals for food 

•       Trees, rocks, sand, and other materials for building homes and schools 

•       Local reserves of water for drinking, washing clothes, showering, washing dishes, watering lawns, and cooking 

•       Gas and oil for cars and buses 

•       Electricity to power the appliances in their homes 

•       Land for homes, schools, parks, parking lots, and landfills 

Then the class can discuss how obtaining and using these types of resources affects the local environment. To help with these discussions, teachers can use books, 
multimedia resources, field trips, or even invite guest speakers to the classroom. As students participate in discussions, they should be encouraged to ask questions, 
share observations, and describe cause-and-effect relationships between human use of resources and human impact on the environment. 

As students come to understand that things people do to live comfortably can affect the world around them, they are ready to engage in the engineering design 
process. The process should include the following steps: 

● As a class or in groups, students participate in shared research to find examples of ways that people solve some of the problems created by humans’ use of 
resources from the environment. For example, people in the community might choose to: 

○ Recycle plastic, glass, paper, and other materials in order to reduce the amount of trash in landfills; 

○  Plant trees in areas where trees have been cut down for lumber to renew regional habitats for local wildlife; or 

○  Set up rainwater collection systems so that rainwater can be used to maintain landscaping instead of using water from local reserves. 

●  Groups of students then develop a simple sketch, drawing, diagram, or physical model to illustrate how the solution reduces the impact of humans on land, 
water, air and/or other living things in the local environment. 

● Groups need the opportunity to communicate their solutions with the class in oral and/or written form, using their sketches, drawings, diagrams, or models 
to help explain how the solution reduces the human impact on the environment. 

While engaging in this process, students should learn that even though humans affect the environment in many ways, people can make choices that reduce their 
impacts on the land, water, air, and other living things in the environment. 
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

With adult support, students participate in shared research in order to find examples of ways that humans reduce their impact on the land, water, air, and other 
living things in the local environment. With prompting and support, students will ask and answer questions about key details in a text. Students, with adult support 
and/or peer collaboration, can also use simple books and media resources to gather information and then use drawings, simple informative writing (or dictation), and 
visual displays to represent some of the ways that people lessen their impact on the environment. With support from adults, students will recall information from 
experiences or gather information provided from sources to answer a question. Students can clarify their ideas, thoughts, and feelings using simple informative 
writing. 

The NJSLS for English Language Arts can be incorporated in this unit in a number of ways.  

Investigation 1: Getting to Know Wood 

RI.K.1: Ask and answer questions about key details.  

RI.K.2: Identify main topic and retell key details.  

RI.K.3: Describe the connection between two ideas.  

RI.K.5: Identify the front cover, back cover, and title page of a book.  

RI.K.7: Describe the relationship between illustrations and the text.  

RI.K.8: Identify the reasons an author gives to support points.  

RI.K.10: Actively engage in group reading activities with purpose and understanding.  

W.K.5: Strengthen writing.  

W.K.7: Participate in shared research and writing projects.  

W.K.8: Recall information from experiences to answer a question.  

SL.K.1: Participate in collaborative conversations.  

SL.K.2: Ask and answer questions about key details and request clarification.  

SL.K.4: Describe with details. 

Investigation 2: Getting to Know Paper 
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RF.K.1: Demonstrate understanding of the organization and basic features of print.  

RF.K.2: Demonstrate understanding of spoken words, syllables, and sounds.  

RF.K.4: Read texts with purpose and understanding.  

RI.K.2: Identify main topic and retell key details.  

RI.K.4: Ask and answer questions about unknown words.  

RI.K.9: Identify similarities in and differences between two texts on the same topic.  

RI.K.10: Actively engage in group reading activities with purpose and understanding.  

W.K.5: Strengthen writing.  

SL.K.1: Participate in collaborative conversations.  

SL.K.2: Ask and answer questions about key details and request clarification.  

SL.K.4: Describe with details.  

SL.K.5: Add drawings or other visual displays to descriptions.  

SL.K.6: Speak audibly, and express clearly.  

L.K.4: Determine or clarify the meaning of unknown and multiple-meaning words and phrases.  

L.K.6: Use acquired words and phrases. 

Investigation 3: Getting to Know Fabric 

RF.K.1: Demonstrate understanding of the organization and basic features of print.  

RI.K.1: Ask and answer questions about key details.  

RI.K.2: Identify main topic and retell key details.  

RI.K.3: Describe the connection between two ideas.  

RI.K.7: Describe the relationship between illustrations and the text.  

RI.K.9: Identify similarities in and differences between two texts on the same topic.  
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RI.K.10: Actively engage in group reading activities with purpose and understanding.  

W.K.8: Recall information from experiences to answer a question.  

SL.K.1: Participate in collaborative conversations.  

SL.K.2: Ask and answer questions about key details and request clarification.  

SL.K.4: Describe with details.  

SL.K.6: Speak audibly, and express clearly.  

L.K.1: Demonstrate command of the conventions of standard English grammar and usage when writing or speaking.  

L.K.6: Use acquired words and phrases. 

Mathematics 

With adult support, students will classify data by one attribute, sort data into categories, and graph the data. For example, students can keep track of the amount of 
materials recycled over a period of time. They can classify recycled trash as paper, plastic, or glass, then count and graph these data, using bar graphs or picture 
graphs. Students should have opportunities to analyze and compare the data and then use the data to solve word problems. As students work with their data, they 
are learning to reason abstractly and quantitatively, model by diagramming the situation mathematically, and use appropriate tools strategically. 

The NJSLS for Mathematics can be incorporated in this unit in three ways.  

Investigations 1-4 

MP.2. Reason abstractly and quantitatively.  

MP.4. Model with mathematics.  

MP.5. Use appropriate tools strategically. 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.) 

· Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community. 

· Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).  

· Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community 
helping with a project, journal articles, and biographies). 

· Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

· Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings. 

· Use project-based science learning to connect science with observable phenomena. 

·  Structure the learning around explaining or solving a social or community-based issue. 

· Provide ELL students with multiple literacy strategies. 

· Collaborate with after-school programs or clubs to extend learning opportunities. 

Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

N/A 

 

Future Learning 

Grade 4 Unit 5: Transfer of Energy 

●  Energy and fuels that humans use are derived from natural sources, and their use affects the environment in multiple ways. Some resources are renewable 
over time, and others are not. 

Grade 5 Unit 4: Water on Earth 

● Human activities in agriculture, industry, and everyday life have had major effects on the land, vegetation, streams, ocean, air, and even outer space. But 
individuals and communities are doing things to help protect Earth’s resources and environments.  

 

Connections to Other Units 

In Unit 4, Basic Needs of Plants, students learned that plants need sunlight and water in order to live and grow. In Unit 5, Basic Needs of Living Things, student 
learned that all animals need food in order to live and grow. They obtain their food from plants or from other animals.  

 

Sample of Open Education Resources 

Humans on Earth: This is a 3.5 minute narrated video explaining the use of natural resources to supply the needs of humans, and solutions for preserving them. 

The Clean Water Book: Choices for Resource Water Protection: This book is available from the New Jersey Department of Environmental Protection  

Recycling Manual for New Jersey Schools: This manual will guide school personnel through a step-by-step process of setting up a recycling program in the school. It 
provides all the necessary tools for designing and implementing a viable and comprehensive program in private, public and parochial institutions.  

Speakers Program: The New Jersey Department of Environmental Protection (DEP) fields requests for public speakers, classroom presentations and exhibitors 
regarding the various environmental topics, programs and services that are administered by the agency.  

Practice the 5 R’s – Poster  

The USGS Water Science School: Welcome to the U.S. Geological Survey's (USGS) Water Science School. We offer information on many aspects of water, along with 
pictures, data, maps, and an interactive center where you can give opinions and test your water knowledge. 

http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
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Teacher Professional Learning Resources 

The New Jersey Department of Environmental Protection offers several professional development opportunities for classroom teachers as well as diverse 
enrichment programs for adults, students, environmental educators, families and other individuals. This section provides links to several training opportunities that 
are either administered by DEP or through one of DEP's formal partnerships or sponsorships. 

Framework for K-12 Science Education, Developing and Using Models: This section of the Framework provides a deeper explanation of what it means for students to 
develop and use models. Modeling is especially important when concepts are too large or too small for students to have direct experience. 

APPENDIX F:  Science and Engineering Practices in the NGSS:  The Framework uses the term “practices,” rather than “science processes” or “inquiry” skills for a 
specific reason: We use the term “practices” instead of a term such as “skills” to emphasize that engaging in scientific investigation requires not only skill but also 
knowledge that is specific to each practice. (NRC Framework, 2012, p. 30). Appendix F provides further clarification of each science and engineering practice as well 
as specific details about what each looks like in each grade band. 

NGSS Crosscutting Concepts: Stability and Change: The presenter was Brett Moulding, director of the Partnership for Effective Science Teaching and Learning. Mr. 
Moulding began the web seminar by defining stability and change and discussing the inclusion of this concept in previous standards documents such as the National 
Science Education Standards (NSES). Participants brainstormed examples of science phenomena that can be explained by using the concept of stability and change. 
Some of their ideas included Earth’s orbit around the Sun, carrying capacity of ecosystems, and replication of DNA. Mr. Moulding then discussed the role of stability 
and change within NGSS. Participants again shared their ideas in the chat, providing their thoughts about classroom implementation of this crosscutting concept. 

 

 
 

  

http://www.nj.gov/dep/seeds/sect5.htm
http://www.nj.gov/dep/seeds/sect5.htm
http://www.nap.edu/read/13165/chapter/7#56
http://www.nap.edu/read/13165/chapter/7#56
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar25.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar25.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio25.aspx
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Appendix A: NGSS and Foundations for the Unit 

Communicate solutions that will reduce  the impact of climate change and humans on the  land, water, air, and/or other living things in the local environment. 
[Clarification Statement: Examples of human impact on the land could include cutting trees to produce paper and using resources to produce bottles. Examples of 
solutions could include reusing paper and recycling cans and bottles.] (K-ESS3-3) 

Ask questions, make observations,  and gather information about a situation people want to change (e.g., climate change) to define a simple problem that can be 
solved through the development of a new or improved object or tool. (K-2 ETS1-1) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Planning and Carrying Out Investigations 

● Make observations (firsthand or from 
media) to collect data that can be used to 
make comparisons. (K-PS3-1) 

Obtaining, Evaluating, and Communicating 
Information 

● Communicate solutions with others in oral 
and/or written forms using models and/or 
drawings that provide detail about scientific 
ideas. (K-ESS3-3) 

Asking Questions and Defining Problems 

● Ask questions based on observations to find 
more information about the natural and/or 
designed world(s). (K-2-ETS1-1) 

● Define a simple problem that can be solved 
through the development of a new or 
improved object or tool. (K-2-ETS1-1). (K-
PS2-1) 

ESS3.C: Human Impacts on Earth Systems 

● Things that people do to live comfortably can 
affect the world around them. But they can make 
choices that reduce their impacts on the land, 
water, air, and other living things. (K-ESS3-3) 

ETS1.B: Developing Possible Solutions 

● Designs can be conveyed through sketches, 
drawings, or physical models. These 
representations are useful in communicating 
ideas for a problem’s solutions to other 
people.(secondary) (K-ESS3-3) 

ETS1.A: Defining and Delimiting Engineering Problems 

● A situation that people want to change or create 
can be approached as a problem to be solved 
through engineering. (K-2-ETS1-1) 

● Asking questions, making observations, and 
gathering information are helpful in thinking 
about problems. (K-2-ETS1-1) 

● Before beginning to design a solution, it is 
important to clearly understand the 
problem. (K-2-ETS1-1) 

Cause and Effect 

● Events have causes that generate 
observable patterns. (K-ESS3-3) 

Structure and Function 

● The shape and stability of structures of 
natural and designed objects are related to 
their function(s). (K-2-ETS1-2) 

 

 

http://www.nextgenscience.org/file/2756/download?token=_eUMy7gQ
http://www.nextgenscience.org/file/3156/download?token=xVw05hNY
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
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English Language Arts Mathematics 

Use a combination of drawing, dictating, and writing to compose 
informative/explanatory texts in which they name what they are writing about 
and supply some information about the topic. (K-ESS3-3) W.K.2 

Ask and answer such questions as who, what, where, when, why, and how to 
demonstrate understanding of key details in a text. (K-2-ETS1-1) RI.K.1 

With guidance and support from adults, use a variety of digital tools to produce 
and publish writing, including in collaboration with peers. (K-2-ETS1-1) W.K.6 

Recall information from experiences or gather information from provided 
sources to answer a question. (K-2-ETS1-1) W.K.8 

Reason abstractly and quantitatively. (K-2-ETS1-1) MP.2 
 
Model with mathematics. (K-2-ETS1-1) MP.4 
 
Use appropriate tools strategically. (K-2-ETS1-1) MP.5 
 
Draw a picture graph and a bar graph (with single-unit scale) to represent a data 
set with up to four categories. Solve simple put-together, take-apart, and compare 
problems using information presented in a bar graph. (K-2-ETS1-1) 2.MD.D.10 
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NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdfPAGES 22-23 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 37 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/

2020%20NJSLS-CLKS.pdf 

PAGES 43-45 

9.1.2.CR.1: Recognize ways to volunteer in the classroom, 

school and community. 

9.1.2.CAP.1: Make a list of different types of jobs and 

describe the skills associated with each job 

9.4.2.CI.1: Demonstrate openness to new ideas and 

perspectives (e.g., 1.1.2.CR1a, 2.1.2.EH.1, 

6.1.2.CivicsCM.2). 

 

9.4.2.CI.2: Demonstrate originality and inventiveness in 

work (e.g., 1.3A.2CR1a). 

 

9.4.2.CT.1: Gather information about an issue, such as 

climate change, and collaboratively brainstorm ways to 

solve the problem (e.g., K-2-ETS1-1, 6.3.2.GeoGI.2).  

 

9.4.2.IML.1: Identify a simple search term to find 

information in a search engine or digital resource. 

 

• 9.4.2.TL.3: Enter information into a spreadsheet and sort 

the information. 

9.4.2.IML.4: Compare and contrast the way information is 

shared in a variety of contexts (e.g., social, academic, 

athletic) (e.g., 2.2.2.MSC.5, RL.2.9).  

9.4.2.IML.2: Represent data in a visual format to tell a 

story about the data (e.g., 2.MD.D.10). 
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Philosophy  

The Hanover Township School District’s science curriculum encourages students to use problem solving and inquiry based approaches to understand science and 
engineering principles.  By combining traditional science concepts (physical science, chemistry, biology, earth, space and environmental sciences) and our students’ 

unique abilities and applying these concepts through engineering and technology, students will learn to think globally while learning locally.  This curriculum will 

follow a coherent progression of concepts that allows students to continually build on and revise their knowledge. 

 

Through the New Generation Science Standards, the “… students, over multiple years of school, actively engage in scientific and engineering practices and 
apply crosscutting concepts to deepen their understanding of the core ideas…”.  The intertwining of these three dimensions will allow a deeper understanding 

of science and engineering concepts and promote better problem solving skills. 

 

Collaborative, student-centered lessons and cooperative learning is essential.  Students will use evidence as a basis for analysis of data and arguments.  Emphasis 

is on the integration of knowledge from a variety of resources and effective communication of an understanding of this knowledge to meet the performance 

expectations. 

 

Adapted from  

Framework for K-12 Science Education. Natl Academy Pr, 2011. Print.  

 

 



Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

Key Learning 

Objectives 
(CCSS)/(NJSLS) 

Assessment 
(How the student will demonstrate 

knowledge) 

 

Suggested Length of Study and Dates 

Unit 1 
Investigation 1: 

What causes sound? 

What kinds of sounds are easy to identify? 

What information does sound give us? 

Investigation 2: 

How can we make loud and soft sounds? 

How can we make low-pitched and high 

pitched sounds? 

How does sound travel from the source to 

the receiver? 

How can we use sound to commute over 

long distances? 

 

 

1-PS4-4 Use tools and 
materials to design and 
build a device that uses 
light or sound to solve 
the problem 
of communicating over 
a distance 

K-2 ETS1-1 Ask 
questions, make 
observations, and 
gather information 
about a situation 
people want to change 
to define a simple 
problem that can be 
solved through the 
development of a new 
or improved object or 
tool 

K-2-ETS1-2 Develop a 
simple sketch, drawing, 
or physical model to 
illustrate how the shape 
of an object helps it 
function as needed to 
solve a given problem.  

Summative Assessments:  

● Interim Assessments 

● Investigation I-checks 

 

Performance Assessments   

● Student Science Notebooks 

● Portfolios 

 

Cumulative/Benchmark Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Oral Presentations 

● Answer to Focus Questions 

● NSTA Formative Probes 

25 days 

Unit 2 
Investigation 3: 

What makes a shadow? 

How can we use the Sun to create shadows? 

What happens when different materials 

1-PS4-4 Use tools and 
materials to design and 
build a device that uses 
light or sound to solve 

Summative Assessments:  

● Interim Assessments 

● Investigation I-checks 

 

Performance Assessments   

25 days 



block light? 

Investigation 4: 

How can we redirect a light beam? 

What can we see with a mirror? 

What can be seen with no light? 

How can we communicate with light? 

the problem 
of communicating over 
a distance. 

K-2-ETS1-2 Develop a 
simple sketch, drawing, 
or physical model to 
illustrate how the shape 
of an object helps it 
function as needed to 
solve a given problem.  

K-2-ETS1-1 Ask 
questions, make 
observations, and 
gather information 
about a situation 
people want to 
change to define a 
simple problem that can 
be solved through the 
development of a new 
or improved object or 
tool. 

● Student Science Notebooks 

● Portfolios 

 

Cumulative/Benchmark Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Oral Presentations 

● Answer to Focus Questions 

● NSTA( Formative Probes 

Unit 3 
Investigation 1: 

What can air do? 

How does a parachute interact with air? 

What happens when air is pushed into a 

smaller space? 

How can water be used to show that air takes 

up space? 

How can compressed air be used to make a 

balloon rocket? 

Investigation 2: 

What is the weather today? 

What time of the day is the air the warmest? 

1-ESS1-1 Use 
observations of the sun, 
moon, and stars to 
describe patterns that 
can be predicted.   

1-ESS1-2 Make 
observations at 
different times of 
year to relate the 
amount of daylight to 
the time of year.   

Summative Assessments:  

● Interim Assessments 

● Investigation I-checks 

 

Performance Assessments   

● Student Science Notebooks 

● Portfolios 

 

Cumulative/Benchmark Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

15 days 

http://www.nextgenscience.org/sites/ngss/files/1-ESS1-1%20June%202015.pdf


What types of clouds are in the sky today? 

What time of day can we observe the moon? 

 

1-PS4-1, 1-PS4-3 Plan 
and conduct 
investigations 
collaboratively to 
produce evidence to 
answer a question.  

● Oral Presentations 

● Answer to Focus Questions 

● NSTA Formative Probes 

Unit 4 
Investigation 3: 

How can bubbles be used to observe the 

wind? 

How strong is the wind today? 

How can pinwheels be used to observe the 

wind? 

What does a wind vane tell us about the 

wind? 

What weather conditions are good for kite 

flying? 

Investigation 4: 

How can we describe the weather over a 

month? 

What does the Moon look like at different 

times during a month? 

How does the amount of daylight change 

over the year? 

How does the temperature and weather 

change over the seasons? 

1-ESS1-1Use 
observations of the sun, 
moon, and stars to 
describe patterns that 
can be predicted. 

1-ESS1-2 Make 
observations at 
different times of 
year to relate the 
amount of daylight to 
the time of year.  

1-PS4-1, 1-PS4-3 

Plan and conduct 
investigations 
collaboratively to 
produce evidence to 
answer a question.  

K-2-ETS1-1 
 Ask questions, make 
observations,  and 
gather information 
about a situation 
people  want to 
change (e.g., climate 
change) to define a  
simple problem that 
can be solved through 

Summative Assessments:  

● Interim Assessments 

● Investigation I-checks 

 

Performance Assessments   

● Student Science Notebooks 

● Portfolios 

 

Cumulative/Benchmark Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Oral Presentations 

● Answer to Focus Questions 

● NSTA Formative Probes 

 25 days 

http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nextgenscience.org/sites/ngss/files/1-ESS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/1-ESS1-2%20June%202015.pdf
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59


the  development of a 
new or improved 
object or  tool.  
 

K-ESS3-3 
 Communicate 
solutions that will 
reduce  the impact of 
climate change and 
humans on the  land, 
water, air, and/or 
other living things in 
the  local environment.  

 

 



         

Unit Summary 

How would we communicate over a distance without the use of any of the devices that people currently use? 

In this unit of study, students continue to develop their understanding of the relationship between sound and vibrating materials. Students apply their knowledge of 
light and sound to engage in engineering design to solve a simple problem involving communication with light and sound. The crosscutting concepts of structure and 
function and influence of engineering, technology, and science on society and the natural world are called out as organizing concepts for the disciplinary core ideas. 
Students are expected to demonstrate grade-appropriate proficiency in constructing explanations and designing solutions, asking questions and defining problems, 
and developing and using models. Students are also expected to use these practices to demonstrate understanding of the core ideas. 

This unit is based on 1-PS4-4, K-2-ETS1-1, and K-2-ETS1-2, 1-LS1-1 

Student Learning Objectives 

 Use tools and materials to design and build a device that uses light or sound to solve the problem of communicating over a distance.* [Clarification Statement: 
Examples of devices could include a light source to send signals, paper cup and string “telephones,” and a pattern of drum beats.] [Assessment Boundary: Assessment 
does not include technological details for how communication devices work.] (1-PS4-4)  

Students will be able to: 

Investigation 1 
 

● Identify a variety of sound sources and receivers. 
● Plan and carry out sound investigations. 
● Analyze and interpret sound information 

 

Investigation 2 
● Plan and carry out sound investigations. 
● Analyze and interpret sound data. 
● Design a device to send messages. 

 

  

http://www.nextgenscience.org/sites/ngss/files/1-PS4-4%20June%202015.pdf
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Ask questions, make observations, and gather information about a situation people want to change to define a simple problem that can be solved through the 
development of a new or improved object or tool. (K-2-ETS1-1) 

Investigation 1 
Part 1: Making Sounds 
Part 2: Hearing Sounds 
Part 3: Outdoor Sounds 

Investigation 2 
Part 1: Changing Volume 
Part 2: Changing Pitch 
Part 3: Spoon-Gong Systems 
Part 4: Sound Challenges  

 

Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed to solve a given problem. (K-2-ETS1-2) 

 

Quick Links 

 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting ELA/Literacy and Math p. 3  

Modifications p. 4   

Research on Learning p. 5  

Prior Learning p. 5 

Future Learning p. 5   

Connections to Other Units p. 6  

Sample Open Education Resources p. 6  

Teacher Professional Learning Resources p. 6 

Appendix A: NGSS and Foundations p. 7  

https://www.pebblego.com 

https://jr.brainpop.com 

http://superkidsreading.com 

http://www.fossweb.com 

https://www.pearsonsuccessnet.com 

http://www.youtube.com 

https://www.raz-kids.com 

 

http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-2%20June%202015.pdf
https://www.pebblego.com/
https://jr.brainpop.com/
http://superkidsreading.com/
http://www.fossweb.com/
https://www.pearsonsuccessnet.com/
http://www.youtube.com/
https://www.raz-kids.com/
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                                       Unit Sequence  

Investigation 1: Sound and Vibrations  

What causes sound? 

What kinds of sounds are easy to identify? 

What information does sound give us? 

Concepts Formative Assessments 

● Vibration is a rapid back-and-forth motion. 

● Vibrating objects make sound; a sound always comes from a vibrating 
source. 

● Objects stop making sound when they stop vibrating. 

● Sounds can make objects vibrate.  

● Sounds can convey information  

● Ears are one kind of sound receive 

● Sound sources can be natural or human-made.  

● Words can describe the sounds objects make. 

 

Students who understand the concepts can:  

● Express learned content through writing pieces in science notebooks. 

● Engage in argument from evidence. 

● Plan and carry out investigations. 

● Ask questions based on observations to find more information about the 
natural and/or designed world. 

● Define a simple problem that can be solved through the development of a 
new or improved object or tool. 

● Ask questions, make observations, and gather information about a situation 
people want to change in order to define a simple problem that can be 
solved through the development of a new or improved object or tool. 

● Develop a simple model based on evidence to represent a proposed object 
or tool.  

● Develop a simple sketch, drawing, or physical model to illustrate how the 
shape of an object helps it function as needed to solve a given problem. 

● Use tools and materials provided to design a device that solves a specific 
problem. 
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● Use tools and materials to design and build a device that uses light or sound 
to solve the problem of communicating over a distance. Examples of devices 
could include: 

✓ A light source to send signals 

✓ Paper cup and string telephones 

✓ A pattern of drum beats 

 

 

  



Hanover Township Public Schools - Grade 1 Science Curriculum 

Grade 1 Unit 1: Vibrations and Change in Sound         Instructional Days: 25 

5 

 

                                       Unit Sequence  

Investigation 2: Changing Sound 

How can we make loud and soft sounds?  

How can we make low-pitched and high-pitched sounds?  

How does sound travel from the source to the receiver?  

How can we use sound to communicate over long distances? 

Concepts Formative Assessments 

●  Vibrating objects make sound; sound always comes from a vibrating 
source.  

● Sound vibrations travel from a source through a medium (matter) to 
reach a receiver (ear).  

● Volume is how loud or soft a sound is.  
● Pitch is how high or low a sound is.  
● High-pitched sounds come from sources that vibrate quickly.  
● Large objects tend to vibrate slower than small objects. 
● Designs can be conveyed through sketches, drawings, or physical 

models. These representations are useful in communicating ideas for a 
problem’s solutions to other people. 

● Vibration is a rapid back and forth motion. 
● A system is made of parts that work together. 
● Engineers design communication devices. 

 

Students who understand the concepts can:  

● Express learned content through writing pieces in science notebooks. 

● Engage in argument from evidence. 

● Plan and carry out investigations. 

● Ask questions based on observations to find more information about the 
natural and/or designed world. 

● Define a simple problem that can be solved through the development of a 
new or improved object or tool. 

● Ask questions, make observations, and gather information about a situation 
people want to change in order to define a simple problem that can be 
solved through the development of a new or improved object or tool. 

● Develop a simple model based on evidence to represent a proposed object 
or tool.  

● Develop a simple sketch, drawing, or physical model to illustrate how the 
shape of an object helps it function as needed to solve a given problem. 

● Use tools and materials provided to design a device that solves a specific 
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problem. 

● Use tools and materials to design and build a device that uses light or sound 
to solve the problem of communicating over a distance. Examples of devices 
could include: 

✓ A light source to send signals 

✓ Paper cup and string telephones 

✓ A pattern of drum beats 
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What It Looks Like in the Classroom 

Students continue to develop their understanding of the relationship between sound and vibrating materials. Students will apply their knowledge of sound and 
vibration to solve a simple problem involving communication with sound and vibration. 

During this unit, students learn that people depend on various technologies in their lives, and that life would be very different without technology. Technology plays 
an important role in the development of devices that allow us to communicate (send and receive information) over long distances. Engineers design and build many 
kinds of devices, such as those used for communication. Like engineers, students engage in the engineering design process in order to design and build a device that 
uses light or sound to communicate over a distance.Students should ask questions, make observations, gather information, and communicate with peers throughout 
the design process. Guidance and support from the teacher is also a critical part of the design process. 

(Investigation 1)  

Students explore the production of sound with a table fiddle, tuning forks, a tone generator, cups, sticks, and rubber bands. Students look for vibrations at the sound 
source and come up with words to describe different sounds. They learn how to discriminate between different kinds of sounds and what information sounds 
convey. Students find out about sounds that different animals make. 

In Part 1, students will discuss common animals, machines, and objects that make sound.  They use cups with rubber bands and flat sticks to produce sound.   

In Part 2, students practice sound discrimination by listening to the sounds that objects make when dropped. 

In Part 3, students go outside and sit quietly to listen sounds in the environment. 

(Investigation 2)  

Students use simple instruments (xylophone, one-string guitar) to investigate how to change the volume of sound (loud and soft) and the pitch of sound (high and 
low). Using a spoon gong, students develop a model of how sound travels from a source to a receiver. They redesign the spoon gong to make a device to both send 
and receive sound. Students learn about sound receivers used by different animals. 

In Part 1, students will investigate two systems: the one string guitar and the xylophone. 

In Part 2, students will observe the volume and pitch of objects. 

In Part 3, students will use a spoon-gong system to review their understanding of how to produce sound and to develop a simple model of how sound travels. 

In Part 4, students apply their knowledge of how sounds travel to make a device to send whisper messages over a distance. 
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts/Literacy 

Students will participate in shared research and writing projects as they engage in engineering design. Students can use text and media resources to first gather 
information about devices that use light or sound to communicate over a distance. They can demonstrate understanding of key details in a text by asking and 
answering questions during class and small-group discussions. In addition, students recall information from experiments or gather information from provided sources 
to support their thinking as they design and build their device. As students complete their devices, they prepare a sketch or drawing of their device, label the 
components, and describe, in writing, how each component relates to the function of the device and how their communication device works. Students can also write 
a “how-to” book describing how to use tools and materials to build their design. Students can also use drawings or other visual disp lays to accompany their writing in 
order to describe their thought process and clarify their ideas. Adult support should be provided throughout the process.  Students will strengthen vocabulary by 
creating a list of sound words that correspond to the sounds heard. (ex: bang, boom, hiss, pop, rattle, rustle, slam, splat, tick, and tinkle) 

Mathematic 

Students need opportunities to use tools to for a variety of purposes as they design and build devices for communicating with light or sound. They can use objects 
such as interlocking cubes or paper clips to measure length in nonstandard units, expressing their measurements as whole numbers. Students can also use indirect 
measurement (i.e., compare the lengths of two objects indirectly by using a third object) to order three objects by length. For example, they might compare the 
lengths of string used for paper-cup telephones and observe and describe the relative effectiveness of each length of string.  

Students can also use graphs to organize data, such as the number of drumbeats, and then analyze the data to find a pattern. Students will reason abstractly and 
quantitatively as they organize data into graphs, analyze the data, and use it to solve simple put-together, take-apart, and compare problems. 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.) 

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community 
helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

 

 
 

 
 

 

 

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

Many lower elementary students do not believe that their eyes receive light when they look at an object. Students' conceptions of vision vary from the notion that 
light fills space ("the room is full of light") and the eye "sees" without anything linking it to the object to the idea that light illuminates surfaces that we can see by the 
action of our eyes on them. The conception that the eye sees without anything linking it to the object persists after traditional instruction in optics (NSDL, 2015) 

Prior Learning 

The environment is filled with natural and human made sounds.  Some sounds are made intentionally and some are accidentally.  Children are exposed to sounds that convey different 
messages.  In Kindergarten, students identified and listened to sounds from various instruments and can determine where sounds are coming from.   

Also, in Kindergarten, students are given the opportunity to listen to sounds outside in their local environment.  Some sounds are loud and some are soft, some have a high pitch and 
some have a low pitch.  Students’ challenge is to find the source of the sound.   

Future Learning 

Grade 2 Unit 1: Relationships in Habitats 

● Designs can be conveyed through sketches, drawings, or physical models. These representations are useful in communicating ideas for a problem’s solutions to other 
people.(secondary) 

Grade 2 Unit 2: Properties of Matter 

• Different kinds of matter exist and many of them can be either solid or liquid, depending on temperature.  

• Matter can be described and classified by its observable properties. 

• Different properties are suited to different purposes. 

• A great variety of objects can be built up from a small set of pieces. 

Grade 4 Unit 5: Transfer of Energy 

• An object can be seen when light reflected from its surface enters the eyes. 

• Digitized information can be transmitted over long distances without significant degradation. High-tech devices, such as computers or cell phones, can receive and decode 
information—convert it from digitized form to voice—and vice versa.  

http://strandmaps.dls.ucar.edu/?id=SMS-MAP-1364
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=136
http://www.nap.edu/openbook.php?record_id=13165&page=136
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Connections to Other Units 

In Unit 4, Light and Sound, students planned and conducted investigations to understand the relationship between vibrating materials and sound. They learned that 
vibrating materials can make sound and that sound can make materials vibrate. Students observed that light is necessary for objects to be seen and that light travels 
from place to place. They also investigated the effect of placing objects made with different materials in the path of a beam of light. This learning is foundational for 
the content and practices in this unit of study. 

 

Sample of Open Education Resources 

Assessing Light Knowledge - two lessons: In these lessons the students work as partners planning and designing a communication device that will signal across the 
gym or hallway from one partner to the other partner.  The communication device must only use light and objects that block or change the light.   

Magic School Bus In the Haunted House: In this lesson the students will watch a video that features a class of students who go to the Sound Museum.  While at the 
Sound Museum students explore sounds from different environments (jungle, mountain, sea, city).  Students also feel the vibrations when they play musical 
instruments.   This lesson can be used to compare what the students in video experienced during sounds compared to what they experienced in our lessons.  The link 
to the video (https://www.youtube.com/watch?v=kgyYb2zjOPw) 

Seeing with Sound: In this lesson students work as a class to communicate through sounds.  Can you locate a moth even if it's not visible?  students will complete this 
class activity to find out if they can still locate the moth without being able to see it. 
(https://www.scholastic.com/magicschoolbus/parentteacher/activities/battyprint.pdf) 

Pitch: Straw Kazoo: In this two minute video, students will learn how to create high and low pitch sounds by creating a kazoo using a straw.  Students will discover 
that just by shortening or lengthening the straw, these high and low pitch sounds can be created.  This demonstrates the direct relationship between pitch and the 
amount of air vibrating. https://ny.pbslearningmedia.org/resource/phy03.sci.phys.howmove.zkazoo/pitch-straw-kazoo/#.WXDGp9Pyupg 

Making guitars: Vibrations are the basis for all sound. Controlling the frequency of sound-producing vibrations is the key to creating and playing musical instruments. 
In this video segment adapted from ZOOM, two cast members demonstrate how to make guitars out of boxes and rubber bands, as well as how the sounds these 
instruments make can be manipulated. (https://ny.pbslearningmedia.org/resource/phy03.sci.phys.mfe.zmguitar/pitch-making-guitars/#.WXDFj9Pyupg) 

 

 

 

http://ngss.nsta.org/Resource.aspx?ResourceID=519
https://www.youtube.com/watch?v=kgyYb2zjOPw
https://www.scholastic.com/magicschoolbus/parentteacher/activities/battyprint.pdf
https://ny.pbslearningmedia.org/resource/phy03.sci.phys.mfe.zmguitar/pitch-making-guitars/#.WXDFj9Pyupg
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Teacher Professional Learning Resources 

Assessment for the Next Generation Science Standards 

The presenters were Joan Herman, Co-Director Emeritus of the National Center for Research on Evaluation, Standards, and Student Testing (CRESST) at UCLA; 
and Nancy Butler Songer, Professor of Science Education and Learning Technologies, University of Michigan. 

Dr. Herman began the presentation by summarizing a report by the National Research Council on assessment for the Next Generation Science Standards (NGSS). She 
talked about the development of the report and shared key findings. Next, Dr. Songer discussed challenges for classroom implementation and provided examples of 
tasks that can be used with students to assess their proficiency on the NGSS performance expectations. Participants had the opportunity to submit questions and 
share their feedback in the chat. 

View the resource collection. 

Continue discussing this topic in the community forums. 

NGSS Crosscutting Concepts: Patterns 

The presenter was Kristin Gunckel from the University of Arizona. This was the first seminar in a series of seven focused on the crosscutting concepts that are part of 

the Next Generation Science Standards (NGSS). 

NGSS Crosscutting Concepts: Structure and Function 

The presenters were Cindy Hmelo-Silver and Rebecca Jordan from Rutgers University. This was the sixth web seminar in a series of seven focused on the crosscutting 

concepts that are part of the Next Generation Science Standards (NGSS).  

 

  

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar34.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar34.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio34.aspx#Herman
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio34.aspx#Songer
http://learningcenter.nsta.org/share.aspx?id=5X6Vp5o3pv
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar19.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar19.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio19.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar24.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar24.aspx
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Appendix A: NGSS and Foundations for the Unit 

 Use tools and materials to design and build a device that uses sound or vibrations to solve the problem of communicating over a distance.* [Clarification 
Statement: Examples of devices could include a light source to send signals, paper cup and string “telephones,” and a pattern of drum beats.] [Assessment Boundary: 
Assessment does not include technological details for how communication devices work.] (1-PS4-4)  

Ask questions, make observations, and gather information about a situation people want to change to define a simple problem that can be solved through the 
development of a new or improved object or tool. (K-2-ETS1-1) 

Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed to solve a given problem. (K-2-ETS1-2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Planning and Carrying Out Investigations 

● Plan and conduct investigations collaboratively 
to produce evidence to answer a question. (1-
PS4-1),(1-PS4-3) 

Constructing Explanations and Designing Solutions 

● Use tools and materials provided to design a 
device that solves a specific problem. (1-PS4-4) 

Asking Questions and Defining Problems 

● Ask questions based on observations to find 
more information about the natural and/or 
designed world(s). (K-2-ETS1-1) 

● Define a simple problem that can be solved 

PS4.C: Information Technologies and Instrumentation 

● People also use a variety of devices to 
communicate (send and receive information) over 
long distances. (1-PS4-4) 

ETS1.A: Defining and Delimiting Engineering Problems 

● A situation that people want to change or create 
can be approached as a problem to be solved 
through engineering. (K-2-ETS1-1) 

● Asking questions, making observations, and 
gathering information are helpful in thinking about 
problems. (K-2-ETS1-1) 

● Before beginning to design a solution, it is 
important to clearly understand the problem. (K-2-

  Structure and Function 

● The shape and stability of structures of natural 
and designed objects are related to their 
function(s). (K-2-ETS1-2) 

 

Connections to Engineering, Technology,  and 
Applications of Science 

 Influence of Engineering, Technology, and 
Science, on Society and the Natural World 

● People depend on various technologies in their 
lives; human life would be very different 
without technology. (1-PS4-4) 

http://www.nextgenscience.org/sites/ngss/files/1-PS4-4%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-2%20June%202015.pdf
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=136
http://www.nap.edu/openbook.php?record_id=13165&page=136
http://www.nap.edu/openbook.php?record_id=13165&page=136
http://www.nap.edu/openbook.php?record_id=13165&page=136
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
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through the development of a new or improved 
object or tool. (K-2-ETS1-1) 

Developing and Using Models 

● Develop a simple model based on evidence to 
represent a proposed object or tool. (K-2-ETS1-2) 

 

ETS1-1) 

ETS1.B: Developing Possible Solutions 

● Designs can be conveyed through sketches, 
drawings, or physical models. These 
representations are useful in communicating ideas 
for a problem’s solutions to other people. (K-2-
ETS1-2) 

 

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
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English Language Arts Mathematics 

Participate in shared research and writing projects (e.g., explore a number of 
“how-to” books on a given topic and use them to write a sequence of 
instructions). (1-PS4-4) W.1.7  

Ask and answer such questions as who, what, where, when, why, and how to 
demonstrate understanding of key details in a text. (K-2-ETS1-1) RI.2.1  

With guidance and support from adults, use a variety of digital tools to produce 
and publish writing, including in collaboration with peers. (K-2-ETS1-1)  W.2.6 

Recall information from experiences or gather information from provided sources 
to answer a question. (K-2-ETS1-1) W.2.8 

Create audio recordings of stories or poems; add drawings or other visual 
displays to stories or recounts of experiences when appropriate to clarify ideas, 
thoughts, and feelings. (K-2-ETS1-2) SL.2.5 

 

Reason abstractly and quantitatively. (K-2-ETS1-1) MP.2  

Model with mathematics. (K-2-ETS1-1) MP.4 

Use appropriate tools strategically. (1-PS4-4),(K-2-ETS1-1) MP.5 

Order three objects by length; compare the lengths of two objects indirectly by 
using a third object. (1-PS4-4) 1.MD.A.1 

Express the length of an object as a whole number of length units, by layering 
multiple copies of a shorter object (the length unit) end to end; understand that 
the length measurement of an object is the number of same-size length units 
that span it with no gaps or overlaps. Limit to contexts where the object being 
measured is spanned by a whole number of length units with no gaps or 
overlaps. (1-PS4-4) 1.MD.A.2 

Draw a picture graph and a bar graph (with single-unit scale) to represent a data 
set with up to four categories. Solve simple put-together, take-apart, and 
compare problems using information presented in a bar graph. (K-2-ETS1-1) 
2.MD.D.10 
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NJSLS – Career Readiness, Life Literacies, and Key Skills 

Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career Awareness, 

Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS CLKS (Career, 

Life, Key Skills).        

 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf 

 

NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This standard outlines 

the important fiscal knowledge, habits, and skills that must be 
mastered in order for students to make informed decisions about 

personal finance. Financial literacy is an integral component of 

a student's college and career readiness, enabling students to 

achieve fulfilling, financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-
CLKS.pdf 

PAGES 22-23 

Career Awareness Exploration Preparedness and Training  

9.2 

Career Awareness, Exploration, Preparation and Training. This 
standard outlines the importance of being knowledgeable about 

one's interests and talents, and being well informed about 

postsecondary and career options, career planning, and career 

requirements 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-
CLKS.pdf 

PAGES 36-37 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard outline key 

literacies and technical skills such as critical thinking, global 
and cultural awareness, and technology literacy* that are critical 

for students to develop to live and work in an interconnected 
global economy 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-
CLKS.pdf 

PAGES 43-45 
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9.1.2.CR.1: Recognize ways to volunteer in the classroom, 
school and community.  

9.1.2.CR.2: List ways to give back, including making 
donations, volunteering, and starting a business. 

9.1.2. FI.1: Differentiate the various forms of money and how 
they are used (e.g., coins, bills, checks, debit and credit cards). 

9.1.2.FP.1: Explain how emotions influence whether a person 
spends or saves. 

9.1.2.FP.2: Differentiate between financial wants and needs.  

9.1.2.FP.3: Identify the factors that influence people to spend or 
save (e.g., commercials, family, culture, society). 

9.1.2.PB.1: Determine various ways to save and places in the 

local community that help people save and accumulate money 
over time 

9.1.2.PB.2: Explain why an individual would choose to save 
money 

9.1.2.RM.1: Describe how valuable items might be damaged or 
lost and ways to protect them. 

 

 9.1.2.CAP.1: Make a list of different types of jobs and describe 

the skills associated with each job. Income is received from 
work in different ways including regular payments, tips, 
commissions, and benefits.  

9.1.2.CAP.2: Explain why employers are willing to pay 

individuals to work. There are benefits and drawbacks to being 
an entrepreneur.  

9.1.2.CAP.3: Define entrepreneurship and social 

entrepreneurship.   

9.1.2.CAP.4: List the potential rewards and risks  to starting a 
business. New Jersey  

9.2.5.CAP.1: Evaluate personal likes and dislikes and identify 
careers that might be suited to personal likes. 

9.2.5.CAP.2: Identify how you might like to earn an income.  

9.2.5.CAP.3: Identify qualifications needed to pursue traditional 
and non-traditional careers and occupations.  

9.2.5.CAP.4: Explain the reasons why some jobs and careers 

require specific training, skills, and certification (e.g., life 

guards, child care, medicine, education) and examples of these 

requirements. Income and benefits can vary depending on the 
employer and type of job or career.  

9.2.5.CAP.5: Identify various employee benefits, including 

income, medical, vacation time, and lifestyle benefits provided 
by different types of jobs and careers. There are a variety of 
factors to consider before starting a business.  

9.2.5.CAP.6: Compare the characteristics of a successful 
entrepreneur with the traits of successful employees.  

9.2.5.CAP.7: Identify factors to consider before starting a 

business. Individuals can choose to accept inevitable risk or 
take steps to protect themselves by avoiding or reducing risk.  

9.2.5.CAP.8: Identify risks that individuals and households 

face. 

9.2.5.CAP.9: Justify reasons to have insurance. 

 9.4.2.CI.1: Demonstrate openness to new ideas and 
perspectives (e.g., 1.1.2.CR1a, 2.1.2.EH.1, 6.1.2.CivicsCM.2).  

9.4.2.CI.2: Demonstrate originality and inventiveness in work 
(e.g., 1.3A.2CR1a). 

9.4.2.CT.1: Gather information about an issue, such as climate 

change, and collaboratively brainstorm ways to solve the 
problem (e.g., K-2-ETS1-1, 6.3.2.GeoGI.2).  

9.4.2.CT.2: Identify possible approaches and resources to 

execute a plan (e.g., 1.2.2.CR1b, 8.2.2.ED.3). 

9.4.2.CT.3: Use a variety of types of thinking to solve problems 
(e.g., inductive, deductive). 

9.4.2.DC.1: Explain differences between ownership and sharing 
of information. 

9.4.2.DC.2: Explain the importance of respecting digital content 
of others. 

9.4.2.DC.3: Explain how to be safe online and follow safe 
practices when using the internet (e.g., 8.1.2.NI.3, 8.1.2.NI.4). 

9.4.2.DC.4: Compare information that should be kept private to 
information that might be made public. 

9.4.2.DC.5: Explain what a digital footprint is and how it is 
created. 

9.4.2.DC.6: Identify respectful and responsible ways to 
communicate in digital environments 

9.4.2.DC.7: Describe actions peers can take to positively impact 
climate change (e.g., 6.3.2.CivicsPD.1). 

9.4.2.GCA:1: Articulate the role of culture in everyday life by 

describing one’s own culture and comparing it to the cultures of 

other individuals (e.g., 1.5.2.C2a, 7.1.NL.IPERS.5, 
7.1.NL.IPERS.6). 

9.4.2.IML.1: Identify a simple search term to find information 

in a search engine or digital resource. 

9.4.2.IML.2: Represent data in a visual format to tell a story 
about the data (e.g., 2.MD.D.10). 

9.4.2.IML.3: Use a variety of sources including multimedia 
sources to find information about topics such as climate change, 

with guidance and support from adults (e.g., 6.3.2.GeoGI.2, 
6.1.2.HistorySE.3, W.2.6, 1-LSI-2). 

9.4.2.IML.4: Compare and contrast the way information is 

shared in a variety of contexts (e.g., social, academic, athletic) 
(e.g., 2.2.2.MSC.5, RL.2.9).  
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9.4.2.TL.1: Identify the basic features of a digital tool and 
explain the purpose of the tool (e.g., 8.2.2.ED.1). 

9.4.2.TL.2: Create a document using a word processing 
application. 

9.4.2.TL.3: Enter information into a spreadsheet and sort the 
information. 

9.4.2.TL.4: Navigate a virtual space to build context and 
describe the visual content. 

9.4.2.TL.5: Describe the difference between real and virtual 
experiences. 

9.4.2.TL.6: Illustrate and communicate ideas and stories using 
multiple digital tools (e.g., SL.2.5.). 

9.4.2.TL.7: Describe the benefits of collaborating with others to 

complete digital tasks or develop digital artifacts (e.g., W.2.6., 
8.2.2.ED.2).  
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Unit Summary 

How would we communicate over a distance without the use of any of the devices that people currently use? 

In this unit of study, students continue to develop their understanding of the relationship between the availability of light and the ability to see objects. Students 
apply their knowledge of light and sound to engage in engineering design to solve a simple problem involving communication with light and sound. The crosscutting 
concepts of structure and function and influence of engineering, technology, and science on society and the natural world are called out as organizing concepts for the 
disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in constructing explanations and designing solutions, asking questions 
and defining problems, and developing and using models. Students are also expected to use these practices to demonstrate understanding of the core ideas. 

This unit is based on 1-PS4-4, K-2-ETS1-1, and K-2-ETS1-2. 1-LS1-1 

Student Learning Objectives 

 Use tools and materials to design and build a device that uses light or sound to solve the problem of communicating over a distance.* [Clarification Statement: 
Examples of devices could include a light source to send signals, paper cup and string “telephones,” and a pattern of drum beats.] [Assessment Boundary: Assessment 
does not include technological details for how communication devices work.] (1-PS4-4)  

Students will be able to: 

Investigation 3: 
● Plan and carry out shadow investigations. 
● Analyze and interpret data about materials blocking light. 

Investigation 4: 
● Plan and carry out investigations with light and mirrors. 
● Meet design challenge using light and mirrors. 

 

Ask questions, make observations, and gather information about a situation people want to change to define a simple problem that can be solved through the 
development of a new or improved object or tool. (K-2-ETS1-1) 

Investigation 3: 
Part 1: Making Shadows 
Part 2: Sun and Shadows 
Part 3: Light and Materials 

Investigation 4: 
Part 1: Mirrors and Light Beams 
Part 2: Reflections 
Part 3: Eyes and Seeing 
Part 4: Designing with Light 

 

 

http://www.nextgenscience.org/sites/ngss/files/1-PS4-4%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-1%20June%202015.pdf


Hanover Township Public Schools - Grade 1 Science Curriculum 

Grade 1 Unit 2: Light, Shadows and Mirrors         Instructional Days: 25 

2 

 

Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed to solve a given problem. (K-2-ETS1-2) 

 

 

 

Quick Links 

 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting ELA/Literacy and Math p. 3  

Modifications p. 4   

Research on Learning p. 5  

Prior Learning p. 5 

Future Learning p. 5   

Connections to Other Units p. 6  

Sample Open Education Resources p. 6  

Teacher Professional Learning Resources p. 6 

Appendix A: NGSS and Foundations p. 7  

https://www.pebblego.com 

https://jr.brainpop.com 

http://superkidsreading.com 

http://www.fossweb.com 

https://www.pearsonsuccessnet.com 

http://www.youtube.com 

https://www.raz-kids.com 

 
 

 
 

  

http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-2%20June%202015.pdf
https://www.pebblego.com/
https://jr.brainpop.com/
http://superkidsreading.com/
http://www.fossweb.com/
https://www.pearsonsuccessnet.com/
http://www.youtube.com/
https://www.raz-kids.com/
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                                       Unit Sequence  

Investigation 3:  Light and Shadows 

What makes a shadow? 

How can we use the sun to create shadows? 

What happens when different materials block light? 

Concepts Formative Assessments 

● Light sources are objects or systems that radiate, such as lamps, flashlights, 
candles, and the Sun. 

● Light travels from a source in all directions. 

●  Shadows are the dark areas that result when light is blocked.  

●  Materials are opaque block light.  Materials that are transparent allow light 
to pass through them.  Materials that are translucent allow some light to 
pass through them. 

●  The length and direction of a shadow depends on the position of the light 
source.  Shadows change during the day because the position of the Sun 
changes in the sky. 

● To make a shadow, you need a light source, an object to block the light, and 
a surface in back of the object.  The size of the shadow on the surface 
changes as the object moves closer to the light source. 

 

Students who understand the concepts can:  

● Express learned content through writing pieces in science notebooks. 

● Engage in argument from evidence. 

● Plan and carry out investigations. 

● Ask questions based on observations to find more information about the 
natural and/or designed world. 

● Define a simple problem that can be solved through the development of a 
new or improved object or tool. 

● Ask questions, make observations, and gather information about a situation 
people want to change in order to define a simple problem that can be 
solved through the development of a new or improved object or tool. 

● Develop a simple model based on evidence to represent a proposed object 
or tool.  

● Develop a simple sketch, drawing, or physical model to illustrate how the 
shape of an object helps it function as needed to solve a given problem. 

● Use tools and materials provided to design a device that solves a specific 
problem. 

● Use tools and materials to design and build a device that uses light or sound 
to solve the problem of communicating over a distance. Examples of devices 
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could include: 

✓ A light source to send signals 

✓ Paper cup and string telephones 

✓ A pattern of drum beats 
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                                       Unit Sequence  

Investigation 4:  Light and Mirrors 

How can we recreate a light beam? 

What can we see with a mirror? 

What can be seen with no light? 

How can we communicate with light? 

Concepts Formative Assessments 

● Light travels in straight lines. 

● A mirror can be used to redirect light.  

● Mirror images are the result of light reflected from a surface. 

● An image produced by something that reflects, such as a mirror, is always 
reversed.  

● Light is necessary for animals to see.  
● Animal eyes are not all the same.  
● Light can be used to communicate over long distances. 
 

 

Students who understand the concepts can:  

● Express learned content through writing pieces in science notebooks. 

● Engage in argument from evidence. 

● Plan and carry out investigations. 

● Ask questions based on observations to find more information about the 
natural and/or designed world. 

● Define a simple problem that can be solved through the development of a 
new or improved object or tool. 

● Ask questions, make observations, and gather information about a situation 
people want to change in order to define a simple problem that can be 
solved through the development of a new or improved object or tool. 

● Develop a simple model based on evidence to represent a proposed object 
or tool.  

● Develop a simple sketch, drawing, or physical model to illustrate how the 
shape of an object helps it function as needed to solve a given problem. 

● Use tools and materials provided to design a device that solves a specific 
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problem. 

● Use tools and materials to design and build a device that uses light or sound 
to solve the problem of communicating over a distance. Examples of devices 
could include: 

✓ A light source to send signals 

✓ Paper cup and string telephones 

✓ A pattern of drum beats 
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What It Looks Like in the Classroom 

Students continue to develop their understanding of the relationship between sound and vibrating materials as well as between the availability of light and the ability 
to see objects. Students will apply their knowledge of light and sound to solve a simple problem involving communication with light and sound. 

During this unit, students learn that people depend on various technologies in their lives, and that life would be very different without technology. Technology plays 
an important role in the development of devices that allow us to communicate (send and receive information) over long distances. Engineers design and build many 
kinds of devices, such as those used for communication. Like engineers, students engage in the engineering design process in order to design and build a device that 
uses light or sound to communicate over a distance. 

(Investigation 3) 

Students use flashlights, sunlight, and solid materials that block light to create and change shadows. Students investigate how light interacts with objects that are 
transparent, translucent, and opaque. 

In part 1, students use a flashlight as a light source to find out what happens when you block light with an object.  They determine how to position the light source 
relative to the object and observe the resulting shape and size of a shadow.  They will observe what happens to a shadow when the object gets close to and farther 
away from the light source. 

In part 2, students continue to explore how to make shadows, this time using a natural source of light, the Sun.  They will go outside, work as individuals as well as 
teams to meet shadow challenges. 

In part 3, students will use objects made of different materials to see what happens when they place the objects over the lens of a flashlight.   

 

(Investigation 4) 

Students position mirrors to reflect images so they can see their own eyes and view objects behind them. They investigate how to use one and two mirrors to direct 
light to different locations. They experience what they can see when there is no light, and learn that objects can be seen only when light is available. They explore the 
shapes and location of eyes on different animals. Students read about devices that use light to communicate information.  

In part 1, students are introduced to a mirror as an opaque object with a reflective surface.  They use a flashlight and mirror to redirect a beam of light from their 
desks to the ceiling.  Students will go outside and use the mirror to redirect sunlight onto a wall. 

In part 2, students explore how they can use a mirror to see things behind them, to the side of them, and on their face.  Students will discuss photographs that have 
images reflected from smooth surfaces such as mirrors, glass, and water. 

In part 3, students investigate what they can see in the dark, using a small closed box.  Students will gradually allow more light into the box and read about the 



Hanover Township Public Schools - Grade 1 Science Curriculum 

Grade 1 Unit 2: Light, Shadows and Mirrors         Instructional Days: 25 

8 

 

process of seeing and compare a variety of animal eyes.   

In part 4, students review how to redirect light using one mirror.  They design a way to redirect light using two mirrors.  Students explore ways to communicate long 
distances, using light. 
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts/Literacy 

Students will participate in shared research and writing projects as they engage in engineering design. Students can use text and media resources to first gather 
information about devices that use light or sound to communicate over a distance. They can demonstrate understanding of key details in a text by asking and 
answering questions during class and small-group discussions. In addition, students recall information from experiences or gather information from provided sources 
to support their thinking as they design and build their device. As students complete their devices, they prepare a sketch or drawing of their device, label the 
components, and describe, in writing, how each component relates to the function of the device and how their communication device works. Students can also write 
a “how-to” book describing how to use tools and materials to build their design. Students can also use drawings or other visual displays to accompany their writing in 
order to describe their thought process and clarify their ideas. Adult support should be provided throughout the process. 

Mathematic 

Students need opportunities to use tools to for a variety of purposes as they design and build devices for communicating with light or sound. They can use objects 
such as interlocking cubes or paper clips to measure length in nonstandard units, expressing their measurements as whole numbers. Students can also use indirect 
measurement (i.e., compare the lengths of two objects indirectly by using a third object) to order three objects by length. For example, they might compare the 
lengths of string used for paper-cup telephones and observe and describe the relative effectiveness of each length of string.  

Students can also use graphs to organize data, such as the number of drumbeats, and then analyze the data to find a pattern. Students will reason abstractly and 
quantitatively as they organize data into graphs, analyze the data, and use it to solve simple put-together, take-apart, and compare problems. 
 
Mirrors allow students to discover lines of symmetry in objects and shapes. 
 
Students also can measure shadows and compare lengths using non-standard units. 

 

  



Hanover Township Public Schools - Grade 1 Science Curriculum 

Grade 1 Unit 2: Light, Shadows and Mirrors         Instructional Days: 25 

10 

 

 

Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.) 

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community 
helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principals (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 
 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

Many students do not believe that their eyes receive light when they look at an object. Students' conceptions of vision vary from the notion that light fills space ("the 
room is full of light") and the eye "sees" without anything linking it to the object to the idea that light illuminates surfaces that we can see by the action of our eyes 
on them. The conception that the eye sees without anything linking it to the object persists after traditional instruction in optics (NSDL, 2015) 

 

Prior Learning 

In Unit 4, Light and Sound, students planned and conducted investigations to understand the relationship between vibrating materials and sound. They learned that 
vibrating materials can make sound and that sound can make materials vibrate. Students observed that light is necessary for objects to be seen and that light travels 
from place to place. They also investigated the effect of placing objects made with different materials in the path of a beam of light. This learning is foundational for 
the content and practices in this unit of study. 

The reflective light forms a perfect likeness of your face called an image.  Students have had many opportunities to look into mirrors throughout their Kindergarten 
experience.  Students have previously learned lines of  symmetry of through the use of mirrors, objects and shapes.   

Also in Kindergarten, students are given the opportunity to go outside during different times of the day.  Students will have chances to observe their own shadows as 
well as different objects shadows too.   

 

Future Learning 

Grade 2 Unit 1: Relationships in Habitats 

● Designs can be conveyed through sketches, drawings, or physical models. These representations are useful in communicating ideas for a problem’s solutions to 
other people.(secondary) 

Grade 2 Unit 2: Properties of Matter 

• Different kinds of matter exist and many of them can be either solid or liquid, depending on temperature.  

• Matter can be described and classified by its observable properties. 

• Different properties are suited to different purposes. 

• A great variety of objects can be built up from a small set of pieces. 

Grade 4 Unit 5: Transfer of Energy  

http://strandmaps.dls.ucar.edu/?id=SMS-MAP-1364
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
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• An object can be seen when light reflected from its surface enters the eyes. 

• Digitized information can be transmitted over long distances without significant degradation. High-tech devices, such as computers or cell phones, can receive 
and decode information—convert it from digitized form to voice—and vice versa.  

 

Connections to Other Units 

In Unit 4, Light and Sound, students planned and conducted investigations to understand the relationship between vibrating materials and sound. They learned that 
vibrating materials can make sound and that sound can make materials vibrate. Students observed that light is necessary for objects to be seen and that light travels 
from place to place. They also investigated the effect of placing objects made with different materials in the path of a beam of light. This learning is foundational for 
the content and practices in this unit of study. 

 

Sample of Open Education Resources 

Assessing Light Knowledge - two lessons: In these lessons the students work as partners planning and designing a communication device that will signal across the 
gym or hallway from one partner to the other partner.  The communication device must only use light and objects that block or change the light.   

What is light?: In this article, students will further extend their knowledge on the sources of light.  They are able to identify the difference between transparent and 
translucent objects, as well as how we use light throughout the day. Pebblego 

Bounce the Light: In this lesson, students will investigate light and how to move it around using a flashlight, card and mirror to find out when shadows will be 
reflecting as well as when we can see a beam of light.  (https://www.scholastic.com/magicschoolbus/parentteacher/activities/lightprint.pdf) 

The Magic School Bus Gets a Bright Idea In this lesson, students will watch a reflect on a video where students need to become the beams of light.  Students will take 
away concepts that light is created by a source and travels out in all directions from the source as well as light moves very fast and travels in straight lines. 
(https://www.youtube.com/watch?v=d8pH25ymNUk) 

 

 

 

 

 

Teacher Professional Learning Resources 

Assessment for the Next Generation Science Standards 

http://www.nap.edu/openbook.php?record_id=13165&page=136
http://www.nap.edu/openbook.php?record_id=13165&page=136
http://ngss.nsta.org/Resource.aspx?ResourceID=519
https://www.pebblego.com/modules/2/categories/2990/articles/2101
https://www.scholastic.com/magicschoolbus/parentteacher/activities/lightprint.pdf
https://www.youtube.com/watch?v=d8pH25ymNUk
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar34.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar34.aspx
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The presenters were Joan Herman, Co-Director Emeritus of the National Center for Research on Evaluation, Standards, and Student Testing (CRESST) at UCLA; 
and Nancy Butler Songer, Professor of Science Education and Learning Technologies, University of Michigan. 

Dr. Herman began the presentation by summarizing a report by the National Research Council on assessment for the Next Generation Science Standards (NGSS). She 
talked about the development of the report and shared key findings. Next, Dr. Songer discussed challenges for classroom implementation and provided examples of 
tasks that can be used with students to assess their proficiency on the NGSS performance expectations. Participants had the opportunity to submit questions and 
share their feedback in the chat. 

View the resource collection. 

Continue discussing this topic in the community forums. 

NGSS Crosscutting Concepts: Patterns 

The presenter was Kristin Gunckel from the University of Arizona. This was the first seminar in a series of seven focused on the crosscutting concepts that are part of 

the Next Generation Science Standards (NGSS). 

NGSS Crosscutting Concepts: Structure and Function 

The presenters were Cindy Hmelo-Silver and Rebecca Jordan from Rutgers University. This was the sixth web seminar in a series of seven focused on the crosscutting 

concepts that are part of the Next Generation Science Standards (NGSS).  

 

  

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio34.aspx#Herman
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio34.aspx#Songer
http://learningcenter.nsta.org/share.aspx?id=5X6Vp5o3pv
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar19.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar19.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio19.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar24.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar24.aspx


Hanover Township Public Schools - Grade 1 Science Curriculum 

Grade 1 Unit 2: Light, Shadows and Mirrors         Instructional Days: 25 

14 

 

Appendix A: NGSS and Foundations for the Unit 

 Use tools and materials to design and build a device that uses light or sound to solve the problem of communicating over a distance.* [Clarification Statement: 
Examples of devices could include a light source to send signals, paper cup and string “telephones,” and a pattern of drum beats.] [Assessment Boundary: Assessment 
does not include technological details for how communication devices work.] (1-PS4-4)  

Ask questions, make observations, and gather information about a situation people want to change to define a simple problem that can be solved through the 
development of a new or improved object or tool. (K-2-ETS1-1) 

Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed to solve a given problem. (K-2-ETS1-2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Planning and Carrying Out Investigations 
● Plan and conduct investigations collaboratively 

to produce evidence to answer a question. (1-
PS4-1),(1-PS4-3) 

Constructing Explanations and Designing Solutions 

● Use tools and materials provided to design a 
device that solves a specific problem. (1-PS4-4) 

Asking Questions and Defining Problems 

● Ask questions based on observations to find 
more information about the natural and/or 
designed world(s). (K-2-ETS1-1) 

● Define a simple problem that can be solved 
through the development of a new or improved 
object or tool. (K-2-ETS1-1) 

Developing and Using Models 

● Develop a simple model based on evidence to 
represent a proposed object or tool. (K-2-ETS1-
2) 

PS4.C: Information Technologies and Instrumentation 

● People also use a variety of devices to 
communicate (send and receive information) over 
long distances. (1-PS4-4) 

ETS1.A: Defining and Delimiting Engineering Problems 

● A situation that people want to change or create 
can be approached as a problem to be solved 
through engineering. (K-2-ETS1-1) 

● Asking questions, making observations, and 
gathering information are helpful in thinking 
about problems. (K-2-ETS1-1) 

● Before beginning to design a solution, it is 
important to clearly understand the problem. (K-2-
ETS1-1) 

ETS1.B: Developing Possible Solutions 
● Designs can be conveyed through sketches, 

drawings, or physical models. These 
representations are useful in communicating ideas 
for a problem’s solutions to other people. (K-2-
ETS1-2) 

  Structure and Function 

● The shape and stability of structures of natural 
and designed objects are related to their 
function(s). (K-2-ETS1-2) 

Connections to Engineering, Technology,  and 
Applications of Science 

 Influence of Engineering, Technology, and 
Science, on Society and the Natural World 

● People depend on various technologies in their 
lives; human life would be very different 
without technology. (1-PS4-4) 

 

http://www.nextgenscience.org/sites/ngss/files/1-PS4-4%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-2%20June%202015.pdf
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=136
http://www.nap.edu/openbook.php?record_id=13165&page=136
http://www.nap.edu/openbook.php?record_id=13165&page=136
http://www.nap.edu/openbook.php?record_id=13165&page=136
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=96
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
http://www.nap.edu/openbook.php?record_id=13165&page=212
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English Language Arts Mathematics 

Participate in shared research and writing projects (e.g., explore a number of 
“how-to” books on a given topic and use them to write a sequence of 
instructions). (1-PS4-4) W.1.7  

Ask and answer such questions as who, what, where, when, why, and how to 
demonstrate understanding of key details in a text. (K-2-ETS1-1) RI.2.1  

With guidance and support from adults, use a variety of digital tools to produce 
and publish writing, including in collaboration with peers. (K-2-ETS1-1)  W.2.6 

Recall information from experiences or gather information from provided 
sources to answer a question. (K-2-ETS1-1) W.2.8 

Create audio recordings of stories or poems; add drawings or other visual 
displays to stories or recounts of experiences when appropriate to clarify ideas, 
thoughts, and feelings. (K-2-ETS1-2) SL.2.5 

 

Reason abstractly and quantitatively. (K-2-ETS1-1) MP.2  

Model with mathematics. (K-2-ETS1-1) MP.4 

Use appropriate tools strategically. (1-PS4-4),(K-2-ETS1-1) MP.5 

Order three objects by length; compare the lengths of two objects indirectly by 
using a third object. (1-PS4-4) 1.MD.A.1 

Express the length of an object as a whole number of length units, by layering 
multiple copies of a shorter object (the length unit) end to end; understand that 
the length measurement of an object is the number of same-size length units 
that span it with no gaps or overlaps. Limit to contexts where the object being 
measured is spanned by a whole number of length units with no gaps or 
overlaps. (1-PS4-4) 1.MD.A.2 

Draw a picture graph and a bar graph (with single-unit scale) to represent a data 
set with up to four categories. Solve simple put-together, take-apart, and 
compare problems using information presented in a bar graph. (K-2-ETS1-1) 
2.MD.D.10 
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NJSLS – Career Readiness, Life Literacies, and Key Skills 

Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career Awareness, 

Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS CLKS (Career, 

Life, Key Skills).        

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf 

 

NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This standard outlines 

the important fiscal knowledge, habits, and skills that must be 

mastered in order for students to make informed decisions about 
personal finance. Financial literacy is an integral component of 

a student's college and career readiness, enabling students to 
achieve fulfilling, financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-
CLKS.pdf 

PAGES 22-23 

Career Awareness Exploration Preparedness and Training  

9.2 

Career Awareness, Exploration, Preparation and Training. This 

standard outlines the importance of being knowledgeable about 
one's interests and talents, and being well informed about 

postsecondary and career options, career planning, and career 
requirements 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-
CLKS.pdf 

PAGES 36-37 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard outline key 

literacies and technical skills such as critical thinking, global 

and cultural awareness, and technology literacy* that are critical 
for students to develop to live and work in an interconnected 
global economy 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-
CLKS.pdf 

PAGES 43-45 
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9.1.2.CR.1: Recognize ways to volunteer in the classroom, 
school and community.  

9.1.2.CR.2: List ways to give back, including making 
donations, volunteering, and starting a business. 

9.1.2. FI.1: Differentiate the various forms of money and how 
they are used (e.g., coins, bills, checks, debit and credit cards). 

9.1.2.FP.1: Explain how emotions influence whether a person 
spends or saves. 

9.1.2.FP.2: Differentiate between financial wants and needs.  

9.1.2.FP.3: Identify the factors that influence people to spend or 
save (e.g., commercials, family, culture, society). 

9.1.2.PB.1: Determine various ways to save and places in the 

local community that help people save and accumulate money 
over time 

9.1.2.PB.2: Explain why an individual would choose to save 
money 

9.1.2.RM.1: Describe how valuable items might be damaged or 
lost and ways to protect them. 

 

 9.1.2.CAP.1: Make a list of different types of jobs and describe 

the skills associated with each job. Income is received from 
work in different ways including regular payments, tips, 
commissions, and benefits.  

9.1.2.CAP.2: Explain why employers are willing to pay 

individuals to work. There are benefits and drawbacks to being 
an entrepreneur.  

9.1.2.CAP.3: Define entrepreneurship and social 

entrepreneurship.   

9.1.2.CAP.4: List the potential rewards and risks  to starting a 
business. New Jersey  

9.2.5.CAP.1: Evaluate personal likes and dislikes and identify 
careers that might be suited to personal likes. 

9.2.5.CAP.2: Identify how you might like to earn an income.  

9.2.5.CAP.3: Identify qualifications needed to pursue traditional 
and non-traditional careers and occupations.  

9.2.5.CAP.4: Explain the reasons why some jobs and careers 

require specific training, skills, and certification (e.g., life 

guards, child care, medicine, education) and examples of these 

requirements. Income and benefits can vary depending on the 
employer and type of job or career.  

9.2.5.CAP.5: Identify various employee benefits, including 

income, medical, vacation time, and lifestyle benefits provided 
by different types of jobs and careers. There are a variety of 
factors to consider before starting a business.  

9.2.5.CAP.6: Compare the characteristics of a successful 
entrepreneur with the traits of successful employees.  

9.2.5.CAP.7: Identify factors to consider before starting a 

business. Individuals can choose to accept inevitable risk or 
take steps to protect themselves by avoiding or reducing risk.  

9.2.5.CAP.8: Identify risks that individuals and households 

face. 

9.2.5.CAP.9: Justify reasons to have insurance. 

 9.4.2.CI.1: Demonstrate openness to new ideas and 
perspectives (e.g., 1.1.2.CR1a, 2.1.2.EH.1, 6.1.2.CivicsCM.2).  

9.4.2.CI.2: Demonstrate originality and inventiveness in work 
(e.g., 1.3A.2CR1a). 

9.4.2.CT.1: Gather information about an issue, such as climate 

change, and collaboratively brainstorm ways to solve the 
problem (e.g., K-2-ETS1-1, 6.3.2.GeoGI.2).  

9.4.2.CT.2: Identify possible approaches and resources to 

execute a plan (e.g., 1.2.2.CR1b, 8.2.2.ED.3). 

9.4.2.CT.3: Use a variety of types of thinking to solve problems 
(e.g., inductive, deductive). 

9.4.2.DC.1: Explain differences between ownership and sharing 
of information. 

9.4.2.DC.2: Explain the importance of respecting digital content 
of others. 

9.4.2.DC.3: Explain how to be safe online and follow safe 
practices when using the internet (e.g., 8.1.2.NI.3, 8.1.2.NI.4). 

9.4.2.DC.4: Compare information that should be kept private to 
information that might be made public. 

9.4.2.DC.5: Explain what a digital footprint is and how it is 
created. 

9.4.2.DC.6: Identify respectful and responsible ways to 
communicate in digital environments 

9.4.2.DC.7: Describe actions peers can take to positively impact 
climate change (e.g., 6.3.2.CivicsPD.1). 

9.4.2.GCA:1: Articulate the role of culture in everyday life by 

describing one’s own culture and comparing it to the cultures of 

other individuals (e.g., 1.5.2.C2a, 7.1.NL.IPERS.5, 
7.1.NL.IPERS.6). 

9.4.2.IML.1: Identify a simple search term to find information 

in a search engine or digital resource. 

9.4.2.IML.2: Represent data in a visual format to tell a story 
about the data (e.g., 2.MD.D.10). 

9.4.2.IML.3: Use a variety of sources including multimedia 
sources to find information about topics such as climate change, 

with guidance and support from adults (e.g., 6.3.2.GeoGI.2, 
6.1.2.HistorySE.3, W.2.6, 1-LSI-2). 

9.4.2.IML.4: Compare and contrast the way information is 

shared in a variety of contexts (e.g., social, academic, athletic) 
(e.g., 2.2.2.MSC.5, RL.2.9).  
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9.4.2.TL.1: Identify the basic features of a digital tool and 
explain the purpose of the tool (e.g., 8.2.2.ED.1). 

9.4.2.TL.2: Create a document using a word processing 
application. 

9.4.2.TL.3: Enter information into a spreadsheet and sort the 
information. 

9.4.2.TL.4: Navigate a virtual space to build context and 
describe the visual content. 

9.4.2.TL.5: Describe the difference between real and virtual 
experiences. 

9.4.2.TL.6: Illustrate and communicate ideas and stories using 
multiple digital tools (e.g., SL.2.5.). 

9.4.2.TL.7: Describe the benefits of collaborating with others to 

complete digital tasks or develop digital artifacts (e.g., W.2.6., 
8.2.2.ED.2).  
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Unit Summary 

Can we use air to predict weather patterns in the sky? 

In this unit of study, students build on the science concepts of weather and how the Sun warms Earth’s surface by observing and predicting. They use new tools and 
methods to enrich observations. Students find out about properties of air by exploring how objects interact with air. Students observe daily changes in air 
temperature and connect them to the daily movement of the Sun in the sky. They monitor changes in hours of daylight over the seasons and connect them to 
changing weather conditions. They find the Moon in the day and night skies and monitor its movement over the month. Throughout the Air and Weather Module, 
students engage in science and engineering practices by collecting data and designing and using tools to answer questions. Students gain experiences that will 
contribute to the understanding of crosscutting concepts of patterns; cause and effect; scale, proportion, and quantity; systems and system models; structure and 
function; and stability and change. Students are expected to demonstrate grade-appropriate proficiency in planning and carrying out investigations and analyzing and 
interpreting data.  Students are also expected to use these practices to demonstrate understanding of the core ideas. 

This unit is based on 1-ESS1-1 and 1-ESS1-2, PS1.A, ETS-1.  

Student Learning Objectives 

Use observations of the sun, moon, and stars to describe patterns that can be predicted. Use observations of the sun, moon, and stars to describe patterns that can 
be predicted. [Clarification Statement: Examples of patterns could include that the sun and moon appear to rise in one part of the sky, move across the sky, and set; 
and stars other than our sun are visible at night but not during the day.] [Assessment Boundary: Assessment of star patterns is limited to stars being seen at night and 
not during the day.] (1-ESS1-1) 

1-ESS1-2. Make observations at different times of year to relate the amount of daylight to the time of year. [Clarification Statement: Emphasis is on relative 
comparisons of the amount of daylight in the winter to the amount in the spring or fall.] [Assessment Boundary: Assessment is limited to relative amounts of daylight, 
not quantifying the hours or time of daylight.] 

Students will be able to: 

Investigation 1: 
● Discover properties of air by observing interactions of air with objects. 
● Design and engineer parachutes and observe how they interact with air 

to solve a problem. 
● Demonstrate the compressed air can be used to make things more. 

Investigation 2: 
● Monitor weather, and hours of daylight to look for patterns.   
● Use weather instruments to measure air conditions; record 

observations using pictures, words, and data. 
● Record Moon observations to look for patterns. 

 

  

http://www.nextgenscience.org/sites/ngss/files/1-ESS1-1%20June%202015.pdf
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Use and share observations of local weather conditions to describe patterns over time. [Clarification Statement: Examples of qualitative observations could 
include descriptions of the weather (such as sunny, cloudy, rainy, and warm); examples of quantitative observations could include numbers of sunny, windy, and 
rainy days in a month. Examples of patterns could include that it is usually cooler in the morning than in the afternoon and the number of sunny days versus 
cloudy days in different months.] [Assessment Boundary: Assessment of quantitative observations limited to whole numbers and relative measures such as 
warmer/cooler.]  (K-ESS2-1.)  

 
Ask questions to obtain information about the purpose of weather forecasting to prepare for, and respond to, severe weather.* [Clarification Statement: 
Emphasis is on local forms of severe weather.]  (K-ESS3-2.)  

Investigation 1: 
Part 1: Air is There 
Part 2: Parachutes 
Part 3: Pushing on Air 
Part 4:Air and Weather 
Part 5: Balloon Rockets 

Investigation 2: 
Part 1:Weather Calendars 
Part 2: Measuring Temperature and Daylight 
Part 3: Watching Clouds 
Part 4: Observing the Moon 
 

 

Quick Links 

 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting ELA/Literacy and Math p. 3  

Modifications p. 4   

http://www.wind-watch.org 

http://www.awea.org 

http://www.kidwind.org 

http://www.asme.org 

http://www.careercornertone.org/mecheng/mech
eng.htm 

 

Research on Learning p. 4  

Prior Learning p. 4 

Future Learning p. 5   

Connections to Other Units p. 5  

Sample Open Education Resources p. 6  

Teacher Professional Learning Resources p. 6 

Appendix A: NGSS and Foundations p. 7  

https://www.pebblego.com 

https://jr.brainpop.com 

http://superkidsreading.com 

http://www.fossweb.com 

https://www.pearsonsuccessnet.com 

http://www.youtube.com 

https://www.raz-kids.com 

 

http://www.wind-watch.org/
http://www.awea.org/
http://www.kidwind.org/
http://www.asme.org/
http://www.careercornertone.org/mecheng/mecheng.htm
http://www.careercornertone.org/mecheng/mecheng.htm
https://www.pebblego.com/
https://jr.brainpop.com/
http://superkidsreading.com/
http://www.fossweb.com/
https://www.pearsonsuccessnet.com/
http://www.youtube.com/
https://www.raz-kids.com/
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                                       Unit Sequence  

Investigation 1: Exploring Air 

What can air do? 

How does a parachute interact with air? 

What happens when air is pushed into a smaller space? 

How can water be used to show that air takes up space? 

How can compressed air be used to make a balloon rocket? 

Concepts Formative Assessments 

● Air is a gas and is all around us. 

● Air is a matter and takes up space. 

● Air makes objects move. 

● Air moves from place to place 

● Moving air is wind. 

● Air resistance affects how things move. 

● Air can be compressed. 

● The pressure from compressed air can move things, including water. 

Students who understand the concepts can:  

● Engage in argument from evidence. 

● Express learned content through writing pieces in science notebooks. 

● Plan and carry out investigations. 

● Ask questions based on observations to find more information about the 
weather conditions and the night sky. 

● Observe and use patterns in the natural world as evidence and to describe 
phenomena.  

● Make observations (firsthand or from media) to collect data that can be used 
to make comparisons.  

● Make observations at different times of the day to relate sunlight  

● Make observations at different times of the year to relate the amount of 
daylight to the time of year. (Note: The emphasis is on relative comparisons 
of the amount of daylight in the winter to the amount in the spring or fall; 
assessment is limited to relative amounts of daylight, not to quantifying the 
hours or time of daylight.) 
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                                       Unit Sequence  

Investigation 2: Observing the Sky 
 
What is the weather today? 
What time of day is the air the warmest? 
What types of clouds are in the sky today? 
What time of the day can we observe the moon?  

Concepts Formative Assessments 

● Weather describes conditions in the air outside.  
● Temperature describes how hot or cold the air is.  
● Temperature is measured with a thermometer. 
● Clouds are made of liquid water drops that fall to Earth as rain.  
● Wind moves clouds in the sky.  
● The Sun and Moon can be observed moving across the sky; we see them 

at different locations in the sky, depending on the time of day or night. 
● There are more stars in the night sky than anyone can easily count. 
● The moon can be observed sometimes during the day.  It looks different 

every day, but looks the same again about every four weeks. 

Students who understand the concepts can:  

● Engage in argument from evidence. 

● Express learned content through writing pieces in science notebooks. 

● Plan and carry out investigations. 

● Ask questions based on observations to find more information about the 
weather conditions and the night sky. 

● Observe and use patterns in the natural world as evidence and to describe 
phenomena.  

● Make observations (firsthand or from media) to collect data that can be used 
to make comparisons.  

● Make observations at different times of the day to relate sunlight  

● Make observations at different times of the year to relate the amount of 
daylight to the time of year. (Note: The emphasis is on relative comparisons 
of the amount of daylight in the winter to the amount in the spring or fall; 
assessment is limited to relative amounts of daylight, not to quantifying the 
hours or time of daylight.) 
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What It Looks Like in the Classroom 

(Investigation 1) 

Students explore properties of a common gas mixture—air. Using vials, syringes, and tubing, students experience air as matter, discovering that it takes up space and 
can be compressed, and that compressed air builds up pressure that can push objects around. They construct and compare parachutes and balloon rockets that use 
air. 

In Part 1, students work with a set of objects to see how objects can be moved by and through air. 

In Part 2, students construct and observe parachutes dropping through air.  They think about how air slows the descent of the parachute.  They design and test a 
parachute to land a cargo container gently without spilling the contents. 

In Part 3, students use syringes to investigate air.  They discover that air can be compressed and that air under pressure can push through objects around. 

In Part 4, students put together tubes, a bottle, water, a rubber stopper, and two syringes to create a system.  They add water and use air pressure to push the water 
around the system. 

In part 5, students set up a balloon-rocket system and find out how far the air in the balloon will propel the system along a flight line. 

 

(Investigation 2) 

Students use instruments for 4–8 weeks to observe and record weather on a class calendar and in science notebooks. Students monitor temperature with a 
thermometer and (optionally) rainfall with a rain gauge. They learn to identify three basic cloud types by matching their observations with a cloud chart. They also 
monitor times of sunrise and sunset and record the number of daylight hours each day 

In Part 1, students will share what they know about weather and how it relates to air.  We will record daily weather observations, learn and indicate five basic types 
of weather. 

In Part 2, students learn to use a thermometer and take turns measuring and recording temperature.  They construct a model thermometer and practice reading 
various temperatures. 

In Part 3, students observe and compare several types of clouds and discuss how they move across the sky.  They discuss the kinds of clouds that bring rain or snow.   

In Part 4, students discuss their observations of the day and night sky, and begin to make systematic observations of the moon. 
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts/Literacy 

In this unit of study, students need opportunities to participate in shared research and writing projects about patterns of change in the sky and weather patterns. For 
example, students can use online resources or books to research the patterns of change that are visible over time when we observe the objects in the sky. With 
guidance from adults, students could create books that describe and illustrate the different patterns of change observed in objects in the sky. They could also 
describe and illustrate where the sun and moon is located in the sky throughout the day using a sequenced set of journal entries or in a sequence-of-events foldable. 

Mathematic 

Students need opportunities to represent and interpret data and to use addition and subtraction. The following examples from NGSS Appendix L could provide 
guidance for instruction and should be done with teacher support: 

✓ Science example 1: There were 16 hours of daylight yesterday. On December 21, there were 8 hours of daylight. How many more hours of daylight were 
there yesterday than on December 21? 

✓ Science example 2: Based on the data collected and posted on the bulletin board so far, which day has been the longest of the year so far? Which day has 
been the shortest? 

✓ Science example 3: Based on data that has been observed and collected over a five day span, how has the weather changed from day to day? (temperature, 
climate, weather patterns) 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.) 

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community 
helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

Research on Student Learning 

The ideas "the sun is a star" and "the earth orbits the sun" appear counter-intuitive to elementary-school students. The ideas "the sun is a star" and "the earth orbits 
the sun" and are not likely to be believed or even understood in elementary grades. Whether it is possible for elementary students to understand these concepts 
even with good teaching needs further investigation.  

Explanations of the day-night cycle, the phases of the moon. To understand these phenomena, students should first master the idea of a spherical earth, itself a 
challenging task. Similarly, students must understand the concept of "light reflection" and how the moon gets its light from the sun before they can understand the 
phases of the moon. Finally, students may not be able to understand explanations of any of these phenomena before they reasonably understand the relative size, 
motion, and distance of the sun, moon, and the earth (NSDL, 2015). 

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
http://strandmaps.dls.ucar.edu/?id=SMS-MAP-1282
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Prior Learning 

Prior observations of weather changes, air movement, temperature, weather patterns and clouds. 

 

Future Learning 

Grade 3 Unit 2: Forces and Motion 

● Each force acts on one particular object and has both strength and a direction. An object at rest typically has multiple forces acting on it, but they add to give 
zero net force on the object. Forces that do not sum to zero can cause changes in the object’s speed or direction of motion. [Note: The emphasis is qualitative 
and conceptual understanding of forces. Quantitative understanding is at a later grade level.] 

● The patterns of an object’s motion in various situations can be observed and measured; when that past motion exhibits a regular pattern, future motion can be 
predicted from it. [Note: Technical terms, such as magnitude, velocity, momentum, and vector quantity, are not introduced at this level, but the concept that 
some quantities need both size and direction to be described is developed.]  

 

 Grade 5 Unit 6: Interactions within the Earth, Sun, Moon Systems 

● The gravitational force of Earth acting on an object near Earth’s surface pulls that object toward the planet’s center.  

● The orbits of Earth around the sun and of the moon around Earth, together with the rotation of Earth about an axis between its North and South poles, cause 
observable patterns. These include day and night; daily changes in the length and direction of shadows; and different positions of the sun, moon, and stars at 
different times of the day, month, and year.  

 

Connections to Other Units 

N/A 

 

Sample of Open Education Resources 

The Dynamic Trio: In this lesson, students will learn about the stars, planets, and moons found in our solar system and how they relate to one another. The video 
segment enhances the learning. After a nonfiction read aloud, students work in groups to create models of the Solar System. 

Our Super Star: This is a three part lesson where students use observations, activities, and videos to learn basic facts about the Sun. Students also model the 
mechanics of day and night and use solar energy to make a tasty treat. One of the videos is a time-lapse video of a sunrise and a sunset. 

Keep a Moon Journal: The National Wildlife Federation's "Keep a Moon Journal" page allows students to get acquainted with the phases of the moon by keeping a 

http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://ngss.nsta.org/Resource.aspx?ResourceID=205
http://ngss.nsta.org/Resource.aspx?ResourceID=212
http://ngss.nsta.org/Resource.aspx?ResourceID=414
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moon journal to record their nightly observations for one month. The page has links to diagrams, a student printable, and activities connecting the journal to other 
content. The page is set up as a "family activity" and could be used as nightly homework for students then discussed weekly in class. 

Patterns of Daylight: This is a mini-unit that can be taught directly after Space Part 1 or independently.  The author chose to teach the Space Part 1 unit (also available 
on Better Lesson! at http://betterlesson.com/lesson/613469/introduction-and-pre-assessment ) during January, and follows up at the end of the year in a recap in 
May. This lesson uses prior student knowledge and a video simulation. 

Observing the Sun: This lesson is an activity where students create a sun tracker and monitor the sun's position over the course of a day. Examples of student 
journals and connections within a larger unit are provided. 

Planetarium Class Trip:  Students observe the planets and learn about their characteristics and order from the sun.  Students also observe and identify constellations 
and learn about the stories behind the constellations and how to recognize them.   

Phases of the Moon: Students will study the phases of the moon and recreate it using oreos.  This activity helps students understand why the moon has different 
phases and helps students remember the names, shapes and orders of the moon phases.  Students will design and label the phases of the moon using the computer 
software Kidpix.   http://www.lpi.usra.edu/education/workshops/phasesSeasons/OreoPhases.pdf 

Engineering is Elementary: Students will think like mechanical engineer and also use their understanding of air as wind to design and create wind-powered machines. 
Students will be introduced to wind turbines that generate renewable energy. Students will study how common machines such as mechanical pencils and egg beaters 
work, then use their mechanical engineering skills to design sailboats and windmills that catch the wind. https://eie.org/eie-curriculum/curriculum-units/catching-
wind-designing-windmills 

 

Pushy Air Students will explore how air pressure can hold up heavy objects by trapping air into a bag.  Students will experiment if a bag filled with air can hold up 
heavy books.  https://www.scholastic.com/magicschoolbus/parentteacher/activities/airprint.pdf  

  

http://ngss.nsta.org/Resource.aspx?ResourceID=418
http://betterlesson.com/lesson/613469/introduction-and-pre-assessment
http://ngss.nsta.org/Resource.aspx?ResourceID=420
http://www.lpi.usra.edu/education/workshops/phasesSeasons/OreoPhases.pdf
https://eie.org/eie-curriculum/curriculum-units/catching-wind-designing-windmills
https://eie.org/eie-curriculum/curriculum-units/catching-wind-designing-windmills
https://www.scholastic.com/magicschoolbus/parentteacher/activities/airprint.pdf
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Teacher Professional Learning Resources 

Teaching NGSS in Elementary School—First Grade 

The presenters were Carla Sembal-Saul, Professor of Science Education at Penn State University, Mary Starr, Executive Director at Michigan Mathematics and Science 

Centers Network, and Kathy Renfrew, K-5 Science Coordinator, VT Agency of Education and NGSS Curator introduced the NGSS Web seminar Series for K-5 educators.  

After a brief overview of this NGSS for First Grade web seminar, Mary discussed the science and engineering practices in relation to teaching first grade. The web 

seminar focused on the concept of sound, and how performance expectations should be incorporated into teaching. Sound was further considered as a disciplinary 

core idea within first grade teaching. Participants viewed a video of a teacher supporting students in developing towards the performance expectations. The science 

and engineering practices of explanation and argument was considered within the lesson presented. Claim, evidence, reasoning and rebuttal were discussed, and a 

CER framework was shared. Carla introduced the KLEWS chart and discussed its use in an elementary classroom. Kathy shared the importance of classroom discourse 

and science talk. The web seminar closed with the sharing of resources in relation to the NGSS and teaching K-5 grades. Ted, in closing, shared NSTA resources in 

relation to the NGSS. 

Visit the resource collection.  

Continue discussing this topic in the community forums. 

NSTA Web Seminar: Teaching NGSS in K-5: Constructing Explanations from Evidence 

Carla Zembal-Saul, Mary Starr, and Kathy Renfrew, provided an overview of the NGSS for K-5th grade. The web seminar focused on the three dimensional learning of 
the NGSS, while introducing CLAIMS-EVIDENCE-REASONING (CER) as a framework for introducing explanations from evidence. The presenters highlighted and 
discussed the importance of engaging learners with phenomena, and included a demonstration on using a KLEWS chart to map the development of scientific 
explanations of those phenomena. 

To view related resources, visit the resource collection.  

Continue discussing this topic in the community forums. 

NGSS Core Ideas: Earth’s Place in the Universe 

The presenter was Julia Plummer from Penn State University. The program featured strategies for teaching about Earth science concepts that answer questions such as "What 
goes on in stars?" and "What patterns are caused by Earth's movements in the solar system?"  

Dr. Plummer began the presentation by discussing what students should know about the disciplinary core idea of Earth's Place in the Universe. She talked about using the 
scientific and engineering practices to help engage students. Participants shared their ideas about applying this core idea to the classroom, and then Dr. Plummer shared 
strategies for effective instruction. She also discussed the importance of spatial thinking for students to begin thinking scientifically about these concepts.  

Continue the discussion in the Community Forums.  

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar44.aspx
http://learningcenter.nsta.org/share.aspx?id=FFvDxzKub3
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/my_learning_center/my_library.aspx?cid=2wm2hMvYCUg_E
http://learningcenter.nsta.org/discuss/
http://learningcenter.nsta.org/discuss/
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar31.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar31.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar31.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio31.aspx
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
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Appendix A: NGSS and Foundations for the Unit 

Use observations of the sun, moon, and stars to describe patterns that can be predicted. [Clarification Statement: Examples of patterns could include that the sun 
and moon appear to rise in one part of the sky, move across the sky, and set; and stars other than our sun are visible at night but not during the day.] [Assessment 
Boundary: Assessment of star patterns is limited to stars being seen at night and not during the day.] (1-ESS1-1) 

Make observations at different times of year to relate the amount of daylight to the time of year. [Clarification Statement: Emphasis is on relative comparisons of 
the amount of daylight in the winter to the amount in the spring or fall.] [Assessment Boundary: Assessment is limited to relative amounts of daylight, not quantifying 
the hours or time of daylight.] (1-ESS1-2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Planning and Carrying Out Investigations 

● Plan and conduct investigations collaboratively 
to produce evidence to answer a question. (1-
PS4-1),(1-PS4-3) 

Planning and Carrying Out Investigations 

● Make observations (firsthand or from media) to 
collect data that can be used to make 
comparisons. (1-ESS1-2) 

Analyzing and Interpreting Data 

● Use observations (firsthand or from media) to 
describe patterns in the natural world in order 
to answer scientific questions. (1-ESS1-1) 

ESS1.A: The Universe and its Stars 

● Patterns of the motion of the sun, moon, and 
stars in the sky can be observed, described, and 
predicted. (1-ESS1-1) 

ESS1.B: Earth and the Solar System 

● Seasonal patterns of sunrise and sunset can be 
observed, described, and predicted. (1-ESS1-2) 

 

Patterns 

● Patterns in the natural world can be observed, 
used to describe phenomena, and used as 
evidence. (1-ESS1-1),(1-ESS1-2) 

   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

            Connections to Nature of Science 

 Scientific Knowledge Assumes an Order and 
Consistency in Natural Systems 

● Science assumes natural events happen today as 
they happened in the past. (1-ESS1-1) 

● Many events are repeated. (1-ESS1-1) 

 

 

 
 

 

 
 

 

http://www.nextgenscience.org/sites/ngss/files/1-ESS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/1-ESS1-2%20June%202015.pdf
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
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English Language Arts Mathematics 

Participate in shared research and writing projects (e.g., explore a number of 
“how-to” books on a given topic and use them to write a sequence of 
instructions). (1-ESS1-1),(1-ESS1-2) W.1.7 

With guidance and support from adults, recall information from experiences or 
gather information from provided sources to answer a question. (1-ESS1-1),(1-
ESS1-2) W.1.8 

Reason abstractly and quantitatively. (1-ESS1-2) MP.2 

Model with mathematics. (1-ESS1-2) MP.4 

Use appropriate tools strategically. (1-ESS1-2) MP.5 

Use addition and subtraction within 20 to solve word problems involving 
situations of adding to, taking from, putting together, taking apart, and 
comparing, with unknowns in all positions, e.g., by using objects, drawings, and 
equations to represent the problem. (1-ESS1-2) 1.OA.A.1 

Organize, represent, and interpret data with up to three categories; ask and 
answer questions about the total number of data points, how many in each 
category, and how many more or less are in one category than in another. (1-
ESS1-2) 1.MD.C.4 

  

http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP5
http://www.corestandards.org/Math/Practice/MP5
http://www.corestandards.org/Math/Practice/MP5
http://www.corestandards.org/Math/Content/1/OA
http://www.corestandards.org/Math/Content/1/OA
http://www.corestandards.org/Math/Content/1/OA
http://www.corestandards.org/Math/Content/1/OA
http://www.corestandards.org/Math/Content/1/OA
http://www.corestandards.org/Math/Content/1/OA
http://www.corestandards.org/Math/Content/1/MD
http://www.corestandards.org/Math/Content/1/MD
http://www.corestandards.org/Math/Content/1/MD
http://www.corestandards.org/Math/Content/1/MD
http://www.corestandards.org/Math/Content/1/MD
http://www.corestandards.org/Math/Content/1/MD
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NJSLS – Career Readiness, Life Literacies, and Key Skills 

Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career Awareness, 

Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS CLKS (Career, 

Life, Key Skills).        

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf 

 

NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This standard outlines 

the important fiscal knowledge, habits, and skills that must be 
mastered in order for students to make informed decisions about 

personal finance. Financial literacy is an integral component of 

a student's college and career readiness, enabling students to 
achieve fulfilling, financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-
CLKS.pdf 

PAGES 22-23 

Career Awareness Exploration Preparedness and Training  

9.2 

Career Awareness, Exploration, Preparation and Training. This 
standard outlines the importance of being knowledgeable about 

one's interests and talents, and being well informed about 

postsecondary and career options, career planning, and career 
requirements 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-
CLKS.pdf 

PAGES 36-37 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard outline key 

literacies and technical skills such as critical thinking, global 
and cultural awareness, and technology literacy* that are critical 

for students to develop to live and work in an interconnected 
global economy 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-
CLKS.pdf 

PAGES 43-45 
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9.1.2.CR.1: Recognize ways to volunteer in the classroom, 

school and community.  

9.1.2.CR.2: List ways to give back, including making 
donations, volunteering, and starting a business. 

9.1.2. FI.1: Differentiate the various forms of money and how 
they are used (e.g., coins, bills, checks, debit and credit cards). 

9.1.2.FP.1: Explain how emotions influence whether a person 
spends or saves. 

9.1.2.FP.2: Differentiate between financial wants and needs.  

9.1.2.FP.3: Identify the factors that influence people to spend or 
save (e.g., commercials, family, culture, society). 

9.1.2.PB.1: Determine various ways to save and places in the 

local community that help people save and accumulate money 
over time 

9.1.2.PB.2: Explain why an individual would choose to save 
money 

9.1.2.RM.1: Describe how valuable items might be damaged or 
lost and ways to protect them. 

 

 9.1.2.CAP.1: Make a list of different types of jobs and describe 

the skills associated with each job. Income is received from 

work in different ways including regular payments, tips, 
commissions, and benefits.  

9.1.2.CAP.2: Explain why employers are willing to pay 

individuals to work. There are benefits and drawbacks to being 
an entrepreneur.  

9.1.2.CAP.3: Define entrepreneurship and social 
entrepreneurship.   

9.1.2.CAP.4: List the potential rewards and risks  to starting a 
business. New Jersey  

9.2.5.CAP.1: Evaluate personal likes and dislikes and identify 
careers that might be suited to personal likes. 

9.2.5.CAP.2: Identify how you might like to earn an income.  

9.2.5.CAP.3: Identify qualifications needed to pursue traditional 
and non-traditional careers and occupations.  

9.2.5.CAP.4: Explain the reasons why some jobs and careers 

require specific training, skills, and certification (e.g., life 
guards, child care, medicine, education) and examples of these 

requirements. Income and benefits can vary depending on the 

employer and type of job or career.  

9.2.5.CAP.5: Identify various employee benefits, including 

income, medical, vacation time, and lifestyle benefits provided 
by different types of jobs and careers. There are a variety of 
factors to consider before starting a business.  

9.2.5.CAP.6: Compare the characteristics of a successful 
entrepreneur with the traits of successful employees.  

9.2.5.CAP.7: Identify factors to consider before starting a 

business. Individuals can choose to accept inevitable risk or 
take steps to protect themselves by avoiding or reducing risk.  

9.2.5.CAP.8: Identify risks that individuals and households 
face. 

9.2.5.CAP.9: Justify reasons to have insurance. 

 9.4.2.CI.1: Demonstrate openness to new ideas and 

perspectives (e.g., 1.1.2.CR1a, 2.1.2.EH.1, 6.1.2.CivicsCM.2).  

9.4.2.CI.2: Demonstrate originality and inventiveness in work 
(e.g., 1.3A.2CR1a). 

9.4.2.CT.1: Gather information about an issue, such as climate 
change, and collaboratively brainstorm ways to solve the 
problem (e.g., K-2-ETS1-1, 6.3.2.GeoGI.2).  

9.4.2.CT.2: Identify possible approaches and resources to 

execute a plan (e.g., 1.2.2.CR1b, 8.2.2.ED.3). 

9.4.2.CT.3: Use a variety of types of thinking to solve problems 
(e.g., inductive, deductive). 

9.4.2.DC.1: Explain differences between ownership and sharing 
of information. 

9.4.2.DC.2: Explain the importance of respecting digital content 
of others. 

9.4.2.DC.3: Explain how to be safe online and follow safe 
practices when using the internet (e.g., 8.1.2.NI.3, 8.1.2.NI.4). 

9.4.2.DC.4: Compare information that should be kept private to 
information that might be made public. 

9.4.2.DC.5: Explain what a digital footprint is and how it is 

created. 

9.4.2.DC.6: Identify respectful and responsible ways to 
communicate in digital environments 

9.4.2.DC.7: Describe actions peers can take to positively impact 
climate change (e.g., 6.3.2.CivicsPD.1). 

9.4.2.GCA:1: Articulate the role of culture in everyday life by 

describing one’s own culture and comparing it to the cultures of 

other individuals (e.g., 1.5.2.C2a, 7.1.NL.IPERS.5, 
7.1.NL.IPERS.6). 

9.4.2.IML.1: Identify a simple search term to find information 
in a search engine or digital resource. 

9.4.2.IML.2: Represent data in a visual format to tell a story 
about the data (e.g., 2.MD.D.10). 

9.4.2.IML.3: Use a variety of sources including multimedia 
sources to find information about topics such as climate change, 

with guidance and support from adults (e.g., 6.3.2.GeoGI.2, 
6.1.2.HistorySE.3, W.2.6, 1-LSI-2). 

9.4.2.IML.4: Compare and contrast the way information is 

shared in a variety of contexts (e.g., social, academic, athletic) 
(e.g., 2.2.2.MSC.5, RL.2.9).  

9.4.2.TL.1: Identify the basic features of a digital tool and 
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explain the purpose of the tool (e.g., 8.2.2.ED.1). 

9.4.2.TL.2: Create a document using a word processing 
application. 

9.4.2.TL.3: Enter information into a spreadsheet and sort the 
information. 

9.4.2.TL.4: Navigate a virtual space to build context and 
describe the visual content. 

9.4.2.TL.5: Describe the difference between real and virtual 

experiences. 

9.4.2.TL.6: Illustrate and communicate ideas and stories using 
multiple digital tools (e.g., SL.2.5.). 

9.4.2.TL.7: Describe the benefits of collaborating with others to 

complete digital tasks or develop digital artifacts (e.g., W.2.6., 
8.2.2.ED.2).  
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Unit Summary 

Can we predict how the sky will change over time? How can we use the engineering design process, materials and technology to catch wind? 

In this unit of study, students observe, describe, and predict some patterns in the movement of objects in the sky. The crosscutting concept of patterns is called out 
as an organizing concept for the disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in planning and carrying out 
investigations and analyzing and interpreting data. Students are also expected to use these practices to demonstrate understanding of the core ideas. 

This unit students will discover and discuss wind and methods that engineers use to capture its energy.  Students will focus on activities related to understanding how 
the wind can do work and how to design mechanisms that utilize wind power. 

This unit is based on 1-ESS1-1 and 1-ESS1-2. 

Student Learning Objectives 

Use observations of the sun, moon, and stars to describe patterns that can be predicted. [Clarification Statement: Examples of patterns could include that the sun 
and moon appear to rise in one part of the sky, move across the sky, and set; and stars other than our sun are visible at night but not during the day.] [Assessment 
Boundary: Assessment of star patterns is limited to stars being seen at night and not during the day.] (1-ESS1-1) 

Students will be able to: 

Investigation 3: 
● Observe and describe evidence of wind 

speed and direction, using bubbles and 
pinwheels.  Use a simple model of wind 
speed to describe relative wind strength. 

● Use different weather instruments, 
including an anemometer and a wind vane. 

● Apply understanding of wind to construct 
and fly a kite. 

Investigation 4: 
● Graph weather observations taken over a 

period of a month. 
● Monitor and record the changing 

appearance of the Moon over a month. 
● Monitor and record the changing number 

or daylight hours during the year. 
● Look for patterns in local weather 

conditions and temperature throughout the 
seasons 

Catching the Wind (EIE) 
● Examine everyday examples of technology. 
● Identify objects that catch the wind. 
● Discuss the work of mechanical engineers. 
● Observe and analyze the motions involved 

in the functioning of different machines. 
● Test different sail designs by measuring 

how far down a track they move when 
blown by a fan. 

● Design and construct windmill blades. 
 

Make observations at different times of year to relate the amount of daylight to the time of year. [Clarification Statement: Emphasis is on relative comparisons of 
the amount of daylight in the winter to the amount in the spring or fall.] [Assessment Boundary: Assessment is limited to relative amounts of daylight, not quantifying 
the hours or time of daylight.] (1-ESS1-2) 

 

http://www.nextgenscience.org/sites/ngss/files/1-ESS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/1-ESS1-2%20June%202015.pdf
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Investigation 3: 
Part 1: Bubbles in the Wind 
Part 2: Wind Speed 
Part 3: Pinwheels 
Part 4: Wind Vanes 
Part 5: Kites 

Investigation 4: 
Part 1: Change over a Month 
Part 2: Daylight through the Year 
Part 3: Comparing the Seasons 

Catching the Wind (EIE) 
Part 1: Technology in a Bag 
Part 2: Who are Mechanical Engineers? 
Part 3: Testing Sail Designs 
Part 4: Designing a Windmill 
 
 
 

 

 

Quick Links 

 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting ELA/Literacy and Math p. 3  

Modifications p. 4   

Research on Learning p. 4  

Prior Learning p. 4 

Future Learning p. 5   

Connections to Other Units p. 5  

Sample Open Education Resources p. 6  

Teacher Professional Learning Resources p. 6 

Appendix A: NGSS and Foundations p. 7  

https://www.pebblego.com 

https://jr.brainpop.com 

http://superkidsreading.com 

http://www.fossweb.com 

https://www.pearsonsuccessnet.com 

http://www.youtube.com 

https://www.raz-kids.com 

http://www.abcya.com 

https://eie.org/eie-curriculum/curriculum-
units/catching-wind-designing-windmills 

 

  

https://www.pebblego.com/
https://jr.brainpop.com/
http://superkidsreading.com/
http://www.fossweb.com/
https://www.pearsonsuccessnet.com/
http://www.youtube.com/
https://www.raz-kids.com/
http://www.abcya.com/
https://eie.org/eie-curriculum/curriculum-units/catching-wind-designing-windmills
https://eie.org/eie-curriculum/curriculum-units/catching-wind-designing-windmills
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                                       Unit Sequence  

Investigation 3: Wind Explorations 

How and why is Earth constantly changing? 

How do Earth's surface processes and human activities affect each other? 

How do engineers solve problems? 

Concepts Formative Assessments 

● Bubbles are filled with air. 

● Wind is moving air. 

● Bubbles can show the changing direction and speed of the wind. 

● Meteorologists use wind scales to describe the strength of the wind. 

● Meteorologists use anemometers to measure the speed of the wind. 

● A pinwheel provides evidence about how fast the wind is blowing. 

● Meteorologists use wind vanes to observe the direction of the wind. 

● A wind vane points in the direction the wind is coming from. 

● Wind lifts kites up into the sky. 

● An anemometer can give evidence that there is good wind for kite flying. 

Students who understand the concepts can:  

● Engage in argument from evidence. 

● Express learned content through writing pieces in science notebooks. 

● Plan and carry out investigations. 

● Ask questions based on observations to find more information about the 
weather conditions and the night sky. 

● Observe and use patterns in the natural world as evidence and to describe 
phenomena.  

● Make observations (firsthand or from media) to collect data that can be used 
to make comparisons.  

● Make observations at different times of the day to relate sunlight  

● Make observations at different times of the year to relate the amount of 
daylight to the time of year. (Note: The emphasis is on relative comparisons 
of the amount of daylight in the winter to the amount in the spring or fall; 
assessment is limited to relative amounts of daylight, not to quantifying the 
hours or time of daylight.) 
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                                       Unit Sequence  

Investigation 4: Looking for Change 
What is the universe, and what is Earth’s place in it? 
How and why is Earth constantly changing? 
How is energy transferred and conserved? 
 

Concepts Formative Assessments 

● Weather conditions change over time. 

● Weather observation can be organized and used to make comparisons. 

● There are more stars in the ski than anyone can easily count. 

● The Moon can be seen sometimes at night and sometimes during the day.  It 
looks different everyday, but looks the same again about every 4 weeks. 

● The Moon can be observed moving across the sky; we see it at different 
locations in the sky depending on the time of day or night.  It rises in the East 
and sets in the West. 

● The Sun can be seen only in the day. 

● The Sun heats Earth during the day. 

● The number of daylight hours changes predictably through the year.  Winter 
has the least number of daylight hours; summer has the most daylight hours. 

● Each season has a typical weather pattern that can be observed, compared, 
and predicted. 

● The weather affects animals and plants. 

Students who understand the concepts can:  

● Engage in argument from evidence. 

● Express learned content through writing pieces in science notebooks. 

● Plan and carry out investigations. 

● Ask questions based on observations to find more information about the 
weather conditions and the night sky. 

● Observe and use patterns in the natural world as evidence and to describe 
phenomena.  

● Make observations (firsthand or from media) to collect data that can be used 
to make comparisons.  

● Make observations at different times of the day to relate sunlight  

● Make observations at different times of the year to relate the amount of 
daylight to the time of year. (Note: The emphasis is on relative comparisons 
of the amount of daylight in the winter to the amount in the spring or fall; 
assessment is limited to relative amounts of daylight, not to quantifying the 
hours or time of daylight.) 
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                                       Unit Sequence  

Catching the Wind (EIE)  
What are technologies and who designs them? 
How do mechanical engineers observe and think about machines? 
What properties of a sail affect how well it catches the wind? 
How can we use what we know about materials and their properties, our creativity and the engineering design process to design windmill blades that catch the wind? 
 

Concepts Formative Assessments 

● Almost all the objects we use everyday are examples of technology. 

● Technology can be made of many different kinds of materials. 

● Engineers design technology to solve problems. 

● Mechanical engineers study the motion of machines in order to design 
machines that work effectively and efficiently. 

● Mechanical engineers design entire machines and/or parts of machines. 

● Machines are instruments that change or use energy in order to do work. 

● Moving one part of a machine can affect the other parts of a machine. 

● A problem can be solved in many different ways using different materials. 

● The properties of a material make it a good or poor choice for certain uses. 

● Conducting tests help determine which materials are the best choice for a 
given use. 

● The wind can be harnessed to do work. 

● Windmills use the energy of wind to do useful work. 

● Testing and redesigning can improve the performance of any engineered 
object. 

● Engineers use a series of steps, called the Engineering Design Process, to 

Students who understand the concepts can:  

● Define engineer 

● Identify the different uses of windmills and wind turbines 

● Understand that wind energy can be harnessed to do useful work. 

● Recognize the role of mechanical engineers. 

● Identify common objects that are machines. 

● Identify moving parts of a machine. 

● Recognize how they move a machine and how the machine moves in 
response. 

● Make predictions about which materials will make the best sails. 

● Observe and describe how different materials and shapes catch the wind 
when used as sails. 

● Notice that the material, shape and size of a sail affect how well the wind 
can move the boat or raft to which it is attached. 

● Compare the performance of different sails and decide which properties 
have the greatest effect on sail performance. 

● Implement each step of the engineering design process. 

● Use what they have learned about materials, their properties, and how they 
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design solutions to problems. work to catch the wind to inform their windmill blade designs. 

● Imagine several ideas for designing blades for a windmill. 

● Create a detailed plan for making blades for a windmill. 

● Create their blade designs and test them. 

● Analyze their designs for strength and weaknesses and imagine ways that 
they could improve their designs. 

● Implement some of their improved ideas. 
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What It Looks Like in the Classroom 

Investigation 3: Students look for evidence of moving air.  they observe and describe wind speed using pinwheels, and anemometer and wind scale.  They observe 
bubbles and construct wind vanes to find the wind’s direction.  Students fly kites to feel the strength of the wind in the direction it is moving.   

In Part 1, students use bubble wands to blow bubbles outdoors.  They investigate how the air moves bubbles in a variety of locations around the school building. 

In Part 2, students go outdoors to feel and observe the wind.  They are introduced to a descriptive wind scale(an adaptation of the Beaufort scale) and an 
anemometer, an instrument used to measure wind speed. 

In Part 3, students construct a pinwheel and observe how it operates when they blow on it, move it through air, and take it outdoors in the wind.  They compare the 
action of the pinwheels to the class anemometer. 

In Part 4, students learn about wind vanes, instruments used to indicate wind direction.  Students compare the movement of the wind vanes to that of bubbles and 
clouds. 

In Part 5, students construct kites.  They use the anemometer and wind vane to determine the best location and direction for flying kites. 

Investigation 4: Students organize monthly weather data, using graphs to describe weather trends.  They continue to monitor weather throughout the year, 
comparing the seasons and looking for weather patterns.  Students use the observations they have recorded on the calendar to look for monthly patterns of the 
moon and annual patterns of daylight hours. 

In Part 1, students organize and graph the class weather data recorded over a period of time.  The class can continue recording the weather on the calendar and 
graphing for each month.  Students also revisit the Moon calendar and look for patterns over the month. 

In Part 2, the class looks at the amount of daylight on the same day of each month over a year.  Students describe the pattern they observe and predict the number 
of hours of daylight on their birthday that year.  That compare the actual hours to their predicted number of hours. 

In Part 3, the class moves from recording weather data on a calendar to creating seasonal graphs of the weather and temperature.  Each season, the class creates 
new graphs and compares them with graphs from the preceding seasons. 

Catching the Wind (EIE) Students will participate in hands on activities, discussions, and readings which focus on mechanical engineering and the engineering design 
process.   

In Part 1, students will examine everyday examples of technology.  Students will discuss how these objects were designed to solve problems and discuss the materials 
that objects are made of. 

In Part 2, students will identify common objects that are machines.  Students will observe and analyze the motions involved in the functioning of different machines.  
They will think about the advantages and disadvantages of common machines and discuss the role of mechanical engineers in designing machines. 

In Part 3, students will predict which materials will catch the wind the best when used as a sail.  They will observe and describe how different materials and shapes 
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catch the wind when used as sails.  Students will test different sail designs by measuring how far down a track they move when blown by a fan and they will discuss 
the properties of materials used to make sails and how well the sails catch the wind. 

In Part 4, students will design and construct windmill blades.  They will use wind energy to do work and test and improve their blade designs.  Students will ask 
questions about the problem, imagine different solutions, plan and create their blade designs, test their blades then improve their original designs.   
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts/Literacy 

In this unit of study, students need opportunities to participate in shared research and writing projects about patterns of change in the sky. For example, students 
can use online resources or books to research the patterns of change that are visible over time when we observe the objects in the sky. With guidance from adults, 
students could create books that describe and illustrate the different patterns of change observed in objects in the sky. They could also describe and illustrate the 
relative amount of daylight in relation to the season using a sequenced set of journal entries or in a sequence-of-events foldable. 

In the EIE unit, students will listen to and view an illustrated storybook about catching the wind. Students will answer questions before, during and after the story 
which reinforces literacy and comprehension skills. Students will expand vocabulary through use of the story, materials and engineering design.  

Mathematic 

Students need opportunities to represent and interpret data and to use addition and subtraction. The following examples from NGSS Appendix L could provide 
guidance for instruction and should be done with teacher support: 

✓ Science example 1: There were 16 hours of daylight yesterday. On December 21, there were 8 hours of daylight. How many more hours of daylight were 
there yesterday than on December 21? 

✓ Science example 2: Based on the data collected and posted on the bulletin board so far, which day has been the longest of the year so far? Which day has 
been the shortest? 

✓ Science example 3: Graph daily weather patterns, temperatures, and the hours of daylight throughout the seasons. 

✓ Science example 4: Incorporate various shapes to identify and predict the phases of the Moon. 

✓ Science example 5: Identify patterns that may occur within collected weather data. 

✓ Science example 6: Students will use a stopwatch or a clock with a second hand to calculate the speed of one of their designs in feet per second.   

✓ Science example 7: Students will plan their sail designs on graph paper and calculate the area as class of their sails using a predetermined scale. 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.) 

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community 
helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principals (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

The ideas "the sun is a star" and "the earth orbits the sun" appear counter-intuitive to elementary-school students. The ideas "the sun is a star" and "the earth orbits 
the sun" and are not likely to be believed or even understood in elementary grades. Whether it is possible for elementary students to understand these concepts 
even with good teaching needs further investigation.  

Explanations of the day-night cycle, the phases of the moon, and the seasons are very challenging for students. To understand these phenomena, students should 
first master the idea of a spherical earth, itself a challenging task. Similarly, students must understand the concept of "light reflection" and how the moon gets its 
light from the sun before they can understand the phases of the moon. Finally, students may not be able to understand explanations of any of these phenomena 
before they reasonably understand the relative size, motion, and distance of the sun, moon, and the earth (NSDL, 2015). 

 

Prior Learning 

Prior observations of weather patterns, changes in the seasons, and moon phases. 

Prior knowledge of “work”.  When students are asked what “work” means they may come up with various responses such as the work of someone's job or something 
a person is paid to do.  Students will relate their prior knowledge of work to a new definition in the story that work is the energy from the wind making another 
object move for a particular purpose.    

Prior knowledge of a pinwheel and how it is used.  Students will compare a pinwheel toy and note the similarities in shape and the way it moves to a windmill.   

 
  

http://strandmaps.dls.ucar.edu/?id=SMS-MAP-1282
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Future Learning 

Grade 3 Unit 2: Forces and Motion 

● Each force acts on one particular object and has both strength and a direction. An object at rest typically has multiple forces acting on it, but they add to give 
zero net force on the object. Forces that do not sum to zero can cause changes in the object’s speed or direction of motion. [Note: The emphasis is qualitative 
and conceptual understanding of forces. Quantitative understanding is at a later grade level.] 

● The patterns of an object’s motion in various situations can be observed and measured; when that past motion exhibits a regular pattern, future motion can be 
predicted from it. [Note: Technical terms, such as magnitude, velocity, momentum, and vector quantity, are not introduced at this level, but the concept that 
some quantities need both size and direction to be described is developed.]  

 

 Grade 5 Unit 6: Interactions within the Earth, Sun, Moon Systems 

● The gravitational force of Earth acting on an object near Earth’s surface pulls that object toward the planet’s center.  

● The orbits of Earth around the sun and of the moon around Earth, together with the rotation of Earth about an axis between its North and South poles, cause 
observable patterns. These include day and night; daily changes in the length and direction of shadows; and different positions of the sun, moon, and stars at 
different times of the day, month, and year.  

 

Connections to Other Units 

N/A 

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
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Sample of Open Education Resources 

The Dynamic Trio: In this lesson, students will learn about the stars, planets, and moons found in our solar system and how they relate to one another. The video 
segment enhances the learning. After a nonfiction read aloud, students work in groups to create models of the Solar System. 

Our Super Star: This is a three part lesson where students use observations, activities, and videos to learn basic facts about the Sun. Students also model the 
mechanics of day and night and use solar energy to make a tasty treat. One of the videos is a time-lapse video of a sunrise and a sunset. 

Keep a Moon Journal: The National Wildlife Federation's "Keep a Moon Journal" page allows students to get acquainted with the phases of the moon by keeping a 
moon journal to record their nightly observations for one month. The page has links to diagrams, a student printable, and activities connecting the journal to other 
content. The page is set up as a "family activity" and could be used as nightly homework for students then discussed weekly in class. 

Patterns of Daylight: This is a mini-unit that can be taught directly after Space Part 1 or independently.  The author chose to teach the Space Part 1 unit (also available 
on Better Lesson! at http://betterlesson.com/lesson/613469/introduction-and-pre-assessment ) during January, and follows up at the end of the year in a recap in 
May. This lesson uses prior student knowledge and a video simulation. 

Observing the Sun: This lesson is an activity where students create a sun tracker and monitor the sun's position over the course of a day. Examples of student 
journals and connections within a larger unit are provided. 

Engineering is Elementary: Students will think like mechanical engineer and also use their understanding of air as wind to design and create wind-powered machines. 
Students will be introduced to wind turbines that generate renewable energy. Students will study how common machines such as mechanical pencils and egg beaters 
work, then use their mechanical engineering skills to design sailboats and windmills that catch the wind. https://eie.org/eie-curriculum/curriculum-units/catching-
wind-designing-windmills 

Planetarium Class Trip:  Students observe the planets and learn about their characteristics and order from the sun.  Students also observe and identify constellations 
and learn about the stories behind the constellations and how to recognize them.   

Comparing Seasons: Students will use illustrations to show the differences between the seasons as they change. (different activities, weather patterns) 

Phases of the Moon: Students will study the phases of the moon and recreate it using oreos.  This activity helps students understand why the moon has different 
phases and helps students remember the names, shapes and orders of the moon phases. Students will design and label the phases of the moon using the computer 
software Kidpix. http://www.lpi.usra.edu/education/workshops/phasesSeasons/OreoPhases.pdf 

 

 

  

http://ngss.nsta.org/Resource.aspx?ResourceID=205
http://ngss.nsta.org/Resource.aspx?ResourceID=212
http://ngss.nsta.org/Resource.aspx?ResourceID=414
http://ngss.nsta.org/Resource.aspx?ResourceID=418
http://betterlesson.com/lesson/613469/introduction-and-pre-assessment
http://ngss.nsta.org/Resource.aspx?ResourceID=420
https://eie.org/eie-curriculum/curriculum-units/catching-wind-designing-windmills
https://eie.org/eie-curriculum/curriculum-units/catching-wind-designing-windmills
http://www.lpi.usra.edu/education/workshops/phasesSeasons/OreoPhases.pdf


Hanover Township Public Schools-Grade 1 Science Curriculum 

Grade 1 Unit 4: Wind and Weather Changes         Instructional Days: 25 

14 

 

Teacher Professional Learning Resources 

Teaching NGSS in Elementary School—First Grade 

The presenters were Carla Sembal-Saul, Professor of Science Education at Penn State University, Mary Starr, Executive Director at Michigan Mathematics and Science 

Centers Network, and Kathy Renfrew, K-5 Science Coordinator, VT Agency of Education and NGSS Curator introduced the NGSS Web seminar Series for K-5 educators.  

After a brief overview of this NGSS for First Grade web seminar, Mary discussed the science and engineering practices in relation to teaching first grade. The web 

seminar focused on the concept of sound, and how performance expectations should be incorporated into teaching. Sound was further considered as a disciplinary 

core idea within first grade teaching. Participants viewed a video of a teacher supporting students in developing towards the performance expectations. The science 

and engineering practices of explanation and argument was considered within the lesson presented. Claim, evidence, reasoning and rebuttal were discussed, and a 

CER framework was shared. Carla introduced the KLEWS chart and discussed its use in an elementary classroom. Kathy shared the importance of classroom discourse 

and science talk. The web seminar closed with the sharing of resources in relation to the NGSS and teaching K-5 grades. Ted, in closing, shared NSTA resources in 

relation to the NGSS. 

Visit the resource collection.  

Continue discussing this topic in the community forums. 

NSTA Web Seminar: Teaching NGSS in K-5: Constructing Explanations from Evidence 

Carla Zembal-Saul, Mary Starr, and Kathy Renfrew, provided an overview of the NGSS for K-5th grade. The web seminar focused on the three dimensional learning of 
the NGSS, while introducing CLAIMS-EVIDENCE-REASONING (CER) as a framework for introducing explanations from evidence. The presenters highlighted and 
discussed the importance of engaging learners with phenomena, and included a demonstration on using a KLEWS chart to map the development of scientific 
explanations of those phenomena. 

To view related resources, visit the resource collection.  

Continue discussing this topic in the community forums. 

NGSS Core Ideas: Earth’s Place in the Universe 

The presenter was Julia Plummer from Penn State University. The program featured strategies for teaching about Earth science concepts that answer questions such as "What goes on 
in stars?" and "What patterns are caused by Earth's movements in the solar system?"  

Dr. Plummer began the presentation by discussing what students should know about the disciplinary core idea of Earth's Place in the Universe. She talked about using the scientific and 
engineering practices to help engage students. Participants shared their ideas about applying this core idea to the classroom, and then Dr. Plummer shared strategies for effective 
instruction. She also discussed the importance of spatial thinking for students to begin thinking scientifically about these concepts. Continue the discussion in the Community Forums.  

 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar44.aspx
http://learningcenter.nsta.org/share.aspx?id=FFvDxzKub3
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/my_learning_center/my_library.aspx?cid=2wm2hMvYCUg_E
http://learningcenter.nsta.org/discuss/
http://learningcenter.nsta.org/discuss/
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar31.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar31.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar31.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio31.aspx
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
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Appendix A: NGSS and Foundations for the Unit 

Use observations of the sun, moon, and stars to describe patterns that can be predicted. [Clarification Statement: Examples of patterns could include that the sun 
and moon appear to rise in one part of the sky, move across the sky, and set; and stars other than our sun are visible at night but not during the day.] [Assessment 
Boundary: Assessment of star patterns is limited to stars being seen at night and not during the day.] (1-ESS1-1) 

Make observations at different times of year to relate the amount of daylight to the time of year. [Clarification Statement: Emphasis is on relative comparisons of 
the amount of daylight in the winter to the amount in the spring or fall.] [Assessment Boundary: Assessment is limited to relative amounts of daylight, not quantifying 
the hours or time of daylight.] (1-ESS1-2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Planning and Carrying Out Investigations 

● Plan and conduct investigations collaboratively 
to produce evidence to answer a question. (1-
PS4-1),(1-PS4-3) 

● Ask questions, make observations,  and gather 
information about a situation people  want to 
change (e.g., climate change) to define a  
simple problem that can be solved through the  
development of a new or improved object or  
tool. (K-2-ETS1-1) 

Planning and Carrying Out Investigations 

● Make observations (firsthand or from media) to 
collect data that can be used to make 
comparisons. (1-ESS1-2) 

Analyzing and Interpreting Data 

● Use observations (firsthand or from media) to 
describe patterns in the natural world in order to 
answer scientific questions. (1-ESS1-1) 

● Communicate solutions that will reduce  the impact 
of climate change and humans on the  land, water, 
air, and/or other living things in the  local 
environment. (K-ESS3-3) 

ESS1.A: The Universe and its Stars 

● Patterns of the motion of the sun, moon, and 
stars in the sky can be observed, described, and 
predicted. (1-ESS1-1) 

ESS1.B: Earth and the Solar System 

● Seasonal patterns of sunrise and sunset can be 
observed, described, and predicted. (1-ESS1-2) 

 

Patterns 

● Patterns in the natural world can be observed, 
used to describe phenomena, and used as 
evidence. (1-ESS1-1),(1-ESS1-2) 

   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

            Connections to Nature of Science 

 Scientific Knowledge Assumes an Order and 
Consistency in Natural Systems 

● Science assumes natural events happen today as 
they happened in the past. (1-ESS1-1) 

● Many events are repeated. (1-ESS1-1) 

 

http://www.nextgenscience.org/sites/ngss/files/1-ESS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/1-ESS1-2%20June%202015.pdf
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
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English Language Arts Mathematics 

Participate in shared research and writing projects (e.g., explore a number of 
“how-to” books on a given topic and use them to write a sequence of 
instructions). (1-ESS1-1),(1-ESS1-2) W.1.7 

With guidance and support from adults, recall information from experiences or 
gather information from provided sources to answer a question. (1-ESS1-1),(1-
ESS1-2) W.1.8 

Reason abstractly and quantitatively. (1-ESS1-2) MP.2 

Model with mathematics. (1-ESS1-2) MP.4 

Use appropriate tools strategically. (1-ESS1-2) MP.5 

Use addition and subtraction within 20 to solve word problems involving 
situations of adding to, taking from, putting together, taking apart, and 
comparing, with unknowns in all positions, e.g., by using objects, drawings, and 
equations to represent the problem. (1-ESS1-2) 1.OA.A.1 

Organize, represent, and interpret data with up to three categories; ask and 
answer questions about the total number of data points, how many in each 
category, and how many more or less are in one category than in another. (1-
ESS1-2) 1.MD.C.4 

 

  

http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/ELA-Literacy/W/1
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP5
http://www.corestandards.org/Math/Practice/MP5
http://www.corestandards.org/Math/Practice/MP5
http://www.corestandards.org/Math/Content/1/OA
http://www.corestandards.org/Math/Content/1/OA
http://www.corestandards.org/Math/Content/1/OA
http://www.corestandards.org/Math/Content/1/OA
http://www.corestandards.org/Math/Content/1/OA
http://www.corestandards.org/Math/Content/1/OA
http://www.corestandards.org/Math/Content/1/MD
http://www.corestandards.org/Math/Content/1/MD
http://www.corestandards.org/Math/Content/1/MD
http://www.corestandards.org/Math/Content/1/MD
http://www.corestandards.org/Math/Content/1/MD
http://www.corestandards.org/Math/Content/1/MD
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NJSLS – Career Readiness, Life Literacies, and Key Skills 

Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career Awareness, 

Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS CLKS (Career, 

Life, Key Skills).        

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf 

 

NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This standard outlines 
the important fiscal knowledge, habits, and skills that must be 

mastered in order for students to make informed decisions about 

personal finance. Financial literacy is an integral component of 
a student's college and career readiness, enabling students to 
achieve fulfilling, financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-

CLKS.pdf 

PAGES 22-23 

Career Awareness Exploration Preparedness and Training  

9.2 

Career Awareness, Exploration, Preparation and Training. This 

standard outlines the importance of being knowledgeable about 

one's interests and talents, and being well informed about 
postsecondary and career options, career planning, and career 
requirements 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-

CLKS.pdf 

PAGES 36-37 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard outline key 
literacies and technical skills such as critical thinking, global 

and cultural awareness, and technology literacy* that are critical 

for students to develop to live and work in an interconnected 
global economy 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-
CLKS.pdf 

PAGES 43-45 
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9.1.2.CR.1: Recognize ways to volunteer in the classroom, 

school and community.  

9.1.2.CR.2: List ways to give back, including making 
donations, volunteering, and starting a business. 

9.1.2. FI.1: Differentiate the various forms of money and how 
they are used (e.g., coins, bills, checks, debit and credit cards). 

9.1.2.FP.1: Explain how emotions influence whether a person 
spends or saves. 

9.1.2.FP.2: Differentiate between financial wants and needs.  

9.1.2.FP.3: Identify the factors that influence people to spend or 
save (e.g., commercials, family, culture, society). 

9.1.2.PB.1: Determine various ways to save and places in the 

local community that help people save and accumulate money 
over time 

9.1.2.PB.2: Explain why an individual would choose to save 
money 

9.1.2.RM.1: Describe how valuable items might be damaged or 
lost and ways to protect them. 

 

 9.1.2.CAP.1: Make a list of different types of jobs and describe 

the skills associated with each job. Income is received from 

work in different ways including regular payments, tips, 
commissions, and benefits.  

9.1.2.CAP.2: Explain why employers are willing to pay 

individuals to work. There are benefits and drawbacks to being 
an entrepreneur.  

9.1.2.CAP.3: Define entrepreneurship and social 

entrepreneurship.   

9.1.2.CAP.4: List the potential rewards and risks  to starting a 
business. New Jersey  

9.2.5.CAP.1: Evaluate personal likes and dislikes and identify 
careers that might be suited to personal likes. 

9.2.5.CAP.2: Identify how you might like to earn an income.  

9.2.5.CAP.3: Identify qualifications needed to pursue traditional 
and non-traditional careers and occupations.  

9.2.5.CAP.4: Explain the reasons why some jobs and careers 

require specific training, skills, and certification (e.g., life 
guards, child care, medicine, education) and examples of these 

requirements. Income and benefits can vary depending on the 
employer and type of job or career.  

9.2.5.CAP.5: Identify various employee benefits, including 
income, medical, vacation time, and lifestyle benefits provided 

by different types of jobs and careers. There are a variety of 
factors to consider before starting a business.  

9.2.5.CAP.6: Compare the characteristics of a successful 
entrepreneur with the traits of successful employees.  

9.2.5.CAP.7: Identify factors to consider before starting a 

business. Individuals can choose to accept inevitable risk or 
take steps to protect themselves by avoiding or reducing risk.  

9.2.5.CAP.8: Identify risks that individuals and households 

face. 

9.2.5.CAP.9: Justify reasons to have insurance. 

 9.4.2.CI.1: Demonstrate openness to new ideas and 

perspectives (e.g., 1.1.2.CR1a, 2.1.2.EH.1, 6.1.2.CivicsCM.2).  

9.4.2.CI.2: Demonstrate originality and inventiveness in work 
(e.g., 1.3A.2CR1a). 

9.4.2.CT.1: Gather information about an issue, such as climate 
change, and collaboratively brainstorm ways to solve the 
problem (e.g., K-2-ETS1-1, 6.3.2.GeoGI.2).  

9.4.2.CT.2: Identify possible approaches and resources to 

execute a plan (e.g., 1.2.2.CR1b, 8.2.2.ED.3). 

9.4.2.CT.3: Use a variety of types of thinking to solve problems 
(e.g., inductive, deductive). 

9.4.2.DC.1: Explain differences between ownership and sharing 
of information. 

9.4.2.DC.2: Explain the importance of respecting digital content 
of others. 

9.4.2.DC.3: Explain how to be safe online and follow safe 
practices when using the internet (e.g., 8.1.2.NI.3, 8.1.2.NI.4). 

9.4.2.DC.4: Compare information that should be kept private to 
information that might be made public. 

9.4.2.DC.5: Explain what a digital footprint is and how it is 
created. 

9.4.2.DC.6: Identify respectful and responsible ways to 
communicate in digital environments 

9.4.2.DC.7: Describe actions peers can take to positively impact 
climate change (e.g., 6.3.2.CivicsPD.1). 

9.4.2.GCA:1: Articulate the role of culture in everyday life by 

describing one’s own culture and comparing it to the cultures of 
other individuals (e.g., 1.5.2.C2a, 7.1.NL.IPERS.5, 
7.1.NL.IPERS.6). 

9.4.2.IML.1: Identify a simple search term to find information 
in a search engine or digital resource. 

9.4.2.IML.2: Represent data in a visual format to tell a story 
about the data (e.g., 2.MD.D.10). 

9.4.2.IML.3: Use a variety of sources including multimedia 

sources to find information about topics such as climate change, 

with guidance and support from adults (e.g., 6.3.2.GeoGI.2, 
6.1.2.HistorySE.3, W.2.6, 1-LSI-2). 

9.4.2.IML.4: Compare and contrast the way information is 
shared in a variety of contexts (e.g., social, academic, athletic) 
(e.g., 2.2.2.MSC.5, RL.2.9).  

9.4.2.TL.1: Identify the basic features of a digital tool and 
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explain the purpose of the tool (e.g., 8.2.2.ED.1). 

9.4.2.TL.2: Create a document using a word processing 
application. 

9.4.2.TL.3: Enter information into a spreadsheet and sort the 
information. 

9.4.2.TL.4: Navigate a virtual space to build context and 
describe the visual content. 

9.4.2.TL.5: Describe the difference between real and virtual 

experiences. 

9.4.2.TL.6: Illustrate and communicate ideas and stories using 
multiple digital tools (e.g., SL.2.5.). 

9.4.2.TL.7: Describe the benefits of collaborating with others to 

complete digital tasks or develop digital artifacts (e.g., W.2.6., 
8.2.2.ED.2).  
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Philosophy  

The Hanover Township School District’s science curriculum encourages students to use problem solving and inquiry based approaches to understand 

science and engineering principles.  By combining traditional science concepts (physical science, chemistry, biology, earth, space and environmental 

sciences) and our students’ unique abilities and applying these concepts through engineering and technology, students will learn to think globally 

while learning locally.  This curriculum will follow a coherent progression of concepts that allows students to continually build on and revise their 

knowledge. 

 

Through the New Generation Science Standards, the “… students, over multiple years of school, actively engage in scientific and engineering 

practices and apply crosscutting concepts to deepen their understanding of the core ideas…”.  The intertwining of these three dimensions will allow 

a deeper understanding of science and engineering concepts and promote better problem solving skills. 

 

Collaborative, student-centered lessons and cooperative learning is essential.  Students will use evidence as a basis for analysis of data and arguments.  

Emphasis is on the integration of knowledge from a variety of resources and effective communication of an understanding of this knowledge to meet 

the performance expectations. 

 

Adapted from  

Framework for K-12 Science Education. Natl Academy Pr, 2011. Print.  
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Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

Key Learning Objectives 

(CCSS)/(NJSLS) 

Assessment 
(How the student will demonstrate 

knowledge) 

 

Suggested Length of Study and Dates 

Unit 1: Relationship in Habitat and 

EiE Hand Pollinators 

 
Investigation 1: Mealworms 
What do mealworms need to live? 
How do meal worms grow and change? 
What are the stages of a beetle’s life cycle? 
 
Investigation 2: Brassica Plants 
How did we plant the brassica seeds? 
How does a young plant change as it grows? 
What will happen to the flowers on the 
brassica plants? 
Where is a good outdoor place for growing 
young plants? 
 
Investigation 3: Butterflies 
What do caterpillars do? 
How is a painted lady pupa different from 
other pupae? 
What is the life cycle of a painted lady 
butterfly? 
What plants in our schoolyard have pollen? 
 
Investigation 4: Engineering Design Process: 
Hand Pollinators 
Why do some plants rely on animals for 
reproduction? 
 
Investigation 5: Milkweed Bugs 
What are the yellow objects and how do they 
change over time? 
What do milkweed bugs need in their 
habitat? 
How do milkweed bugs grow and change? 
Where do insects live? 

2-LS4-1: Make observations 
of plants and animals to 
compare the diversity of life 
in different habitats. 

 

2-LS2-1: Plan and conduct an 
investigation to determine if 
plants need sunlight and 
water to grow 

 

2-LS2-2: Develop a simple 
model that mimics the 
function of an animal in 
dispersing seeds or 
pollinating plants 

 

K-2-ETS1-1: Ask questions, 
make observations, and 
gather information about a 
situation people want to 
change (e.g., climate change) 
to define a simple problem 
that can be solved through 
the development of a new or 
improved object or tool. 

Formative Assessments 

Investigation 1: Students who 
understand the concepts can:  

● Look for patterns and order 
when making observations 
about the world. 

● Make observations (firsthand or 
from media) to collect data that 
can be used to make 
comparisons. 

● Make observations of plants and 
animals to compare the diversity 
of life in different habitats. 

● Plan and conduct investigations 

 

15 days 
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Investigation 6: Silkworms 
What do silkworms need to live? 
How does a silkworm compare to a 
mealworm? 
What is the life cycle of the silkworm? 
What evidence is there that insects are 
eating plants in the schoolyard? 

Unit 2: Properties of Matter 

 
Investigation 1: Solids 

How can we sort objects into groups that 
have similar patterns? 
Can some materials be a solid or a liquid? 
How can solid objects be described? 
What are solid objects made of? 
Can two or more objects have the same 
property? 
What  are the properties of successful 
towers? 
What are the solid objects around us? 
 
Investigation 2: Liquids 
How are liquids different from each other? 
How can liquids be described? 
How do liquids change in containers? 
Where are the liquids around us? 

 
 

 

 
 

 

2-PS1-1: Plan and conduct an 
investigation to describe and 
classify different kinds of 
materials by their observable 
properties. 

 

2-PS1-2: Analyze data 
obtained from testing 
different materials to 
determine which materials 
have the properties that are 
best suited for an intended 
purpose. 

 

K-2-ETS1-3: Analyze data 
from tests of two objects 
designed to solve the same 
problem to compare the 
strengths and weaknesses of 
how each performs. 

Formative Assessments 

Students who understand the 
concepts can:  

● Observe patterns in the natural 

and human-designed world. 

● Plan and conduct an 

investigation collaboratively to 

produce data to serve as the 

basis for evidence to answer a 

question. 

● Plan and conduct an 

investigation to describe and 

classify different kinds of 

material by their observable 

properties. 

● Observations could include 

color, texture, hardness, and 

flexibility. 

● Patterns could include the 

similar properties that different 

materials share. 

● Identify solid objects and 

materials by their 

properties. 

20 Days 
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● Sort objects into collections 

based on their properties. 

● Use a table to record 

properties and materials of 

objects. 

● Discover that some 

properties of solid objects 

and materials make them 

appropriate for tower and 

bridge construction. 

● Search for solid objects 

outdoors and sort them into 

two collections—natural 

and human-made. 

● Investigate the properties 
and behaviors of liquids. 

● Practice vocabulary 
associated with liquids. 

● Draw the level surface of 
liquids in containers as the 
containers change position 

Unit 3: Changes to Matter 

 
Investigation 3: Bits and Pieces 
In what ways can an object made of a small 
set of pieces be disassembled and made into 
a new object? 
Are these materials solid or liquid 
How can mixtures of particles be separated? 
How do particles of solids move in bottles? 
What is a general rule for using screens to 
separate a mixture of small objects? 
Are there little pieces of solid material 
outdoors? 
 

2-PS1-3 and 2-PS1-4 

Plan and conduct an 
investigation to assemble 
and disassemble new objects 
using a small set of pieces. 

Construct an argument with 
evidence that some changes 
caused by heating or cooling 
can be reversed and some 
cannot.  

Formative Assessments 

Students who understand the 
concepts are able to: 

● Break objects into smaller 
pieces and put them together 
into larger pieces or change 
shapes. 

● Make observations (firsthand or 
from media) to construct an 
evidence-based account for 
natural phenomena. 

15 Days 



 
 

Hanover Township Public Schools 

Science Curriculum: Grade 2 

  
Investigation 4: Solids, Liquids, and Water 
What happens when solids are mixed with 
water? 
What happens when liquids are mixed with 
water? 
Is toothpaste a solid or liquid? 
How do properties of materials change when 
they are heated or cooled? 
What happens when you mix water with 
solid plant material collected outdoors? 

● Make observations to construct 
an evidence-based account of 
how an object made of a small 
set of pieces can be 
disassembled and made into a 
new object. 

● Experience solid material as 

pieces, grains, and particles. 

● Observe the behavior of 

small solids in various 

settings. 

● Combine and separate solid 

materials of different 

particle sizes (with screens). 

● Compare the behavior of 

solids and liquids in similar 

settings. 

Students who understand the 
concepts are able to: 

● Observe patterns in events 
generated due to cause-and-
effect relationships. 

● Construct an argument with 
evidence to support a claim. 

● Observe what happens 
when solids and water are 
mixed. 

● Observe what happens 
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when liquids and water are 
mixed. 

● Conduct a systematic 
investigation of toothpaste. 

● Observe solids and liquids when 
heated and cooled. 

● Construct an argument with 
evidence that some changes 
caused by heating or cooling 
can be reversed, and some 
cannot. 

 

Unit 4: The Earth’s Land and Water 

 
Part A: How can we identify where water is 
found on Earth and if it is solid or liquid? 
 
Part B: In what ways can you represent the 
shapes and kinds of land and bodies of water 
in an area? 

2-ESS2-3: Obtain information 
to identify where water is 
found on Earth and that it 
can be solid or liquid.  

 2-ESS2-3:Develop a model to 
represent the shapes and 
kinds of land and bodies of 
water in an area. 

  

Formative Assessments 

Students who understand the 
concepts are able to: 

• Observe patterns in the natural 
world. 

• Obtain information using 
various texts, text features (e.g., 
headings, tables of contents, 
glossaries, electronic menus, 
icons) and other media that will 
be useful in answering a 
scientific question. 

• Obtain information to identify 
where water is found on Earth 
and to communicate that it can 
be a solid or liquid. 

• Investigate puddles outdoors 
and create puddles where none 
previously existed. 

• Observe patterns in the natural 
world. 

• Develop a model to represent 

15 Days 
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patterns in the natural world. 

• Develop a model to represent 
the shapes and kinds of land 
and bodies of water in an area.  

Unit 5: Changes to Earth’s Land 

 
Part A: What evidence can we find to prove 
that Earth events can occur quickly or slowly? 
 
Part B: In what ways do humans slow or 
prevent wind or water from changing the 
shape of the land? 

2-ESS1-1: Use information 
from several sources to 
provide evidence that Earth 
events can occur quickly or 
slowly. 

 

2-ESS2-1: Compare multiple 
solutions designed to slow or 
prevent wind or water from 
changing the shape of the 
land. 

 

K-2-ETS1-1: Ask questions, 
make observations, and 
gather information about a 
situation people want to 
change (e.g. climate change) 
to define a simple problem 
that can be solved through 
the development of a new or 
improved object or tool. 

 

K-2-ETS1-2: Develop a 
simple sketch, drawing, or 
physical model to illustrate 
how the shape of an object 
helps it function as needed to 

Formative Assessments 

 

• Make observations from several 
sources to construct an 
evidence-based account for 
natural phenomena. 

• Use information from several 
sources to provide evidence 
that Earth events can occur 
quickly or slowly.  

• Compare multiple solutions to a 
problem. 

• Compare multiple solutions 
designed to slow or prevent 
wind or water from changing 
the shape of the land. 

• Ask questions based on 
observations to find more 
information about the natural 
and/or designed world. 

• Ask questions, make 
observations, and gather 
information about a situation 
people want to change to define 
a simple problem that can be 
solved through the 
development of a new or 

20 Days 
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solve a given problem. improved object or tool. 

• Define a simple problem that 
can be solved through the 
development of a new or 
improved object or tool. 

• Develop a simple model based 
on evidence to represent a 
proposed object or tool.  
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Unit Summary 

Why do we see different living things in different habitats? 

In this unit of study, students develop an understanding of what plants need to grow and how plants depend on animals for seed dispersal and pollination. Students 
also compare the diversity of life cycles and habitats. The crosscutting concepts of cause and effect and structure and function are called out as organizing concepts 
for these disciplinary core ideas. Students demonstrate grade-appropriate proficiency in planning and carrying out investigations and developing and using models. 
Students are also expected to use these practices to demonstrate understanding of the core ideas. 

This unit is based on 2-LS4-1, 2-LS2-1, 2-LS2-2, and K-2-ETS1-1.  

Student Learning Objectives 

Plan and conduct an investigation to compare the diversity of life cycles and habitats. [Clarification Statement: Emphasis is on the diversity of living things in each of 
a variety of different habitats.] [Assessment Boundary: Assessment does not include specific animal and plant names in specific habitats.] (2-LS4-1) 

Students will be able to: 

Investigation 1- 
Mealworms 

● Understand 
what 
mealworms 
need to live 

● Identify how 
mealworms 
grow and 
change 

● Identify the 
stages of a 
beetle’s life 
cycle 

Investigation 2: Brassica 
Plants 

● Identify steps 
on how to plant 
brassica seeds 

● Identify how a 
young plant 
changes as it 
grows 

● Analyze what 
will happen to 
the flowers on 
the brassica 
plants and their 

Investigation 3: 
Butterflies 

● Observe the 
behavior of a 
caterpillar 

● Identify the life 
cycle of a 
painted lady 
butterfly 

● Understand the 
relationship 
between plants 
and insects 

 

Investigation 4: 
Identifying the 
Engineering Design 
Process 

● Define 
engineering 

● Identify the 
parts and 
functions of a 
natural system- 
the pollination 
system 

● Identify that 
objects are 

Investigation 5: 
Milkweed Bugs 

● Identify the 
yellow objects 
and how they 
change over 
time 

● Identify the 
needs of the 
milkweed bugs 
in their habitat 

● Identify the 
lifecycle and 
changes of a 

Investigation 6: 
Silkworms 

● Identify 
silkworms’ 
needs 

● Compare 
silkworms to 
mealworms 

● Identify the life 
cycle of a 
silkworm 

● Provide 
evidence that 
insects are 

http://www.nextgenscience.org/sites/ngss/files/2-LS4-1%20June%202015.pdf
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life cycle 
● Understand and 

compare good 
outdoor places 
for growing 
young plants 

● Understand the 
relationship 
between plants 
and insects 

designed as a 
solution to a 
problem 

● Make 
predictions 
about which 
materials are 
good or poor 
choices for a 
hand pollinator 
design  

● Implement the 
steps of the 
Engineering 
Design Process 
to create a 
hand pollinator 

milkweed bug 
● Identify insects’ 

habitats 

eating plants in 
the schoolyard 

Make observations and/or measurements to provide evidence of various life cycles and habitats 

Investigation 1- 
Mealworms 
Part 1- Mealworms 
Part 2- Larva, Pupa, Adult 
Part 3- Life Cycle 

Investigation 2: Brassica 
Plants 
Part 1- Planting Brassica 
Part 2- Observing Brassica 
Growth 
Part 3- Plant Life Cycle 
Part 4-Planting Outdoors 

Investigation 3: Butterflies 
Part 1- Caterpillars 
Part 2- Chrysalises 
Part 3- Adult Butterflies 
Part 4- Flower Powder (to 
connect to EiE) 

Investigation 4: 
Identifying the 
Engineering Design 
Process 
Part 1- Mariana Becomes 
a Butterfly 
Part 2- Who are 
Agricultural Engineers 
Part 3- Exploring 
Pollination Materials 
Part 4- Designing a Hand 
Pollinator 

Investigation 5: 
Milkweed Bugs 
Part 1- Eggs 
Part 2: Habitats 
Part 3: Growing 
Milkweed Bugs 
Part 4: Insect Search 

Investigation 6: 
Silkworms 
Part 1- Eggs and Larvae 
Part 2- Silkworm 
Structures 
Part 3- Pupae and 
Structures 
Part 4- Plant Eaters 
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Plan and conduct an investigation to determine if plants need sunlight and water to grow. [Assessment Boundary: Assessment is limited to testing one variable at a 
time.] (2-LS2-1)  See Student Learning Objectives: Brassica Plants 

Develop a simple model that mimics the function of an animal in dispersing seeds or pollinating plants.* (2-LS2-2) 

Ask questions, make observations, and gather information about a situation people want to change (e.g. climate change) to define a simple problem that can be 
solved through the development of a new or improved object or tool. (K-2-ETS1-1) 

 

Quick Links 

 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting ELA/Literacy and Math p. 4  

Modifications p. 5   

www.worldbookonline.com 

https://www.youtube.com 

Research on Learning p. 5  

Prior Learning p. 5 

Future Learning p. 5   

Connections to Other Units p. 6                                                                                           

https://www.pebblego.com                   

http://www.abcya.com/ 

Sample Open Education Resources p. 7  

Teacher Professional Learning Resources p. 8 

Appendix A: NGSS and Foundations p. 9  

https://jr.brainpop.com 

http://www.fossweb.com 

 http://www.mos.org/EiE 

  https://www.raz-kids.com/                                               http://rowlandreading.org/                  

https://sn2.scholastic.com/                                https://www.savvasrealize.com                          

www.IXL.com  

 http://www.fossweb.com 

 

http://www.nextgenscience.org/sites/ngss/files/2-LS2-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/2-LS2-2%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-1%20June%202015.pdf
http://www.worldbookonline.com/
https://jr.brainpop.com/
http://www.fossweb.com/
http://www.mos.org/EiE
https://sn2.scholastic.com/
http://www.ixl.com/
http://www.fossweb.com/
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                                       Unit Sequence  

Investigation 1: Mealworms 

What do mealworms need to live? 
How do meal worms grow and change? 
What are the stages of a beetle’s life cycle? 

Concepts Formative Assessments 

● People look for patterns and order when making observations about the 
world. 

● There are many different kinds of living things in any area, and they exist in 
different places on land and in water. 

● Insects are animals and need air, food, water, and space. 

● Insects have characteristic structures and behaviors. 

● The structures of some insects change as the insect grows. 

● As insects grow, they molt their hard, external covering. 

● Adult insects have a head, thorax, and abdomen. 

● The life cycle of the beetle is egg, larva, pupa, and adult, which produces 
eggs. 

● Insects have predictable characteristics at different stages of 
development that display a pattern. 

 

Students who understand the concepts can:  

● Look for patterns and order when making observations about the world. 

● Make observations (firsthand or from media) to collect data that can be used 
to make comparisons. 

● Make observations of plants and animals to compare the diversity of life in 
different habitats. (Note: The emphasis is on the diversity of living things in 
each of a variety of different habitats; assessment does not include specific 
animal and plant names in specific habitats.) 

● Observe beetles change from larvae to pupae to adults. 

● Communicate observations of the structures, behaviors, and life 

cycles of insects in words and drawings. 

● Provide for the basic needs of living insects in a classroom habitat. 
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                                       Unit Sequence  

Investigation 2: Brassica Plants 
How did we plant the brassica seeds? 
How does a young plant change as it grows? 
What will happen to the flowers on the brassica plants? 
Where is a good outdoor place for growing young plants? 

Concepts Formative Assessments 

● Events have causes that generate observable patterns. 

● Plants depend on water and light to grow. 

● Plants are living organisms that need water, air, nutrients, light, and 

space to grow. 

● As plants grow, they develop roots, stems, leaves, buds, flowers, and 

seeds in a sequence called the life cycle. 

● Plants produce seeds that develop into new plants that look like the 

parent plant. Animals are a mechanism in seed dispersal. 

● Bees and other insects help some plants by moving pollen from flower to 

flower. 

Students who understand the concepts can:  

● Observe patterns in events generated by cause-and-effect relationships. 

● Plan and conduct an investigation collaboratively to produce data to serve as 
a basis for evidence to answer a question. 

● Plan and conduct an investigation to determine whether plants need sunlight 
and water to grow. (Note: Assessment is limited to one variable at a time.) 

● Plant rapid-cycling brassica seeds in soil and observe changes over time. 

● Provide for the needs of plants. 

● Record and communicate observation of life cycle using the techniques 

of drawing, labeling, and captioning with numbers and words. 

● Develop a simple model based on evidence to describe a process in the 

life cycle of plants. 
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                                       Unit Sequence  

Investigation 3: Butterflies 
 What do caterpillars do? 
How is a painted lady pupa different from other pupae? 
What is the life cycle of a painted lady butterfly? 
What plants in our schoolyard have pollen? 
 

Concepts Formative Assessments 

 

● The life cycle of the butterfly involves complete 

metamorphosis—egg, larva, pupa, and adult, which produces 

eggs. 

● Butterflies construct chrysalises when they pupate. 

● As butterflies, moths, bees, and other insects get food, they 

move pollen from a flower of one kind to another flower of the 

same kind. Plants depend on insects and birds to pollinate 

flowers in order to produce seeds. 

● Life cycles are different for different animals. 

 

● Observe the structure, behavior, and life cycle of painted lady 

butterflies. 

● Make predictions about the butterfly life cycle, based on previous 

experiences with other insects. 

● Observe complete metamorphosis in the butterfly and compare it to 

other insects. 
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                                       Unit Sequence  

Investigation 4: Engineering Design Process: Hand Pollinators 
 Why do some plants rely on animals for reproduction? 

Concepts Formative Assessments 

● The shape and stability of structures of natural and designed objects are 
related to their function. 

● Plants depend on animals for pollination or to move their seeds around. 

● Designs can be conveyed through sketches, drawings, or physical models. 
These representations are useful in communicating ideas for a problem’s 
solutions to other people. 

Students who understand the concepts can:  

● Describe how the shape and stability of structures are related to their 
function. 

● Develop a simple model based on evidence to represent a proposed object 
or tool. 

● Develop a simple model that mimics the function of an animal in dispersing 
seeds or pollinating plants. 

● Develop a simple sketch, drawing, or physical model to illustrate how the 
shape of an object helps it function as needed to solve a given problem. 
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                                       Unit Sequence  

Investigation 5: Milkweed Bugs 
 What are the yellow objects and how do they change over time? 
What do milkweed bugs need in their habitat? 
How do milkweed bugs grow and change? 
Where do insects live? 

Concepts Formative Assessments 

 

● Insects need air, food, water, and appropriate space including 

shelter; different insects meet these needs in different ways. 

● Variations exist within a group of related organisms. 

● As insects grow, they molt their hard, external covering. 

● Insects have three main body parts: head, thorax, and abdomen. 

● Insects and other animals have different structures that help them 

grow and survive. 

● The life cycle of some insects is egg, nymph stages, and adult, which 

produces eggs. 

Students who understand the concepts can:  

● Compare structures on milkweed bugs to other insects. 

● Communicate observations of the structures, behaviors, and life 

cycles of insects in words and drawings. 

● Design an insect habitat that meets the basic needs of living 

insects—air, food, water, space, and shelter. 

 

 
 

 
 



Hanover Township Schools - Grade 2 Science Curriculum  

Grade 2 Science Unit 1: Relationships in Habitats          Instructional Days: 15 

 

 

 

                                       Unit Sequence  

Investigation 6: Silkworms 
What do silkworms need to live? 
How does a silkworm compare to a mealworm? 
What is the life cycle of the silkworm? 
What evidence is there that insects are eating plants in the schoolyard? 

Concepts Formative Assessments 

● Insects need air, food, water, and space including shelter; 

different insects meet these needs in different ways. 

● The structures of some insects change as the insect grows. 

● Insects have three main body parts: head, thorax, and 

abdomen. As insects grow, they molt their exoskeleton. 

● The life cycle of some insects involves complete 

metamorphosis—egg, larva, pupa, and adult, which produces 

eggs. 

Students who understand the concepts can:  

● Observe silk production of the larvae for making cocoons. 

● Observe insect mating and egg laying. 

● Compare structures on larvae and moths to other insects. 

● Make predictions about the silkworm’s life cycle based on 

observations of mealworms and milkweed bugs, and compare those 

predictions to what actually occurs. 

● Communicate observations of the structure, behavior, and life cycle 

of insects in words and drawings. 
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What It Looks Like in the Classroom 

In this unit of study, students explore and compare the diversity of life in different habitats. They develop an understanding of what plants need to grow and how 
plants depend on animals for seed dispersal and pollination. Students learn about cause-and-effect relationships and how an organism’s structures are related to the 
function that each structure performs. Developing and using models plays an important role in students’ understanding of structure/function relationships. 

This module provides grade 2 students with life science core ideas dealing with structure and function of living things, growth and development of plants and 
animals, interactions of organisms with their environment, and biodiversity of organisms on land and in water. 

Students build on the science concepts of growth and development of plants and animals from grades K–1 by observing new organisms over time. Students see 
the life cycles of insects unfold in real time and compare the stages exhibited by each species to reveal patterns. At the same time, students grow one type of 
plant from seed and observe it through its life cycle to produce new seeds. They gain experience with the ways that plants and insects interact in feeding 
relationships, seed dispersal, and pollination, and students develop models to communicate their understanding. 

Throughout the Insects and Plants Module, students engage in science and engineering practices to collect and interpret data to answer science questions, 
develop models to communicate interactions and processes, and define problems in order to develop solutions. Students gain experiences that will contribute to 
understanding of crosscutting concepts of patterns; cause and effect; and structure and function. 

Investigation 1: Each student receives two larval mealworms in a vial to care for and observe. Over 10 weeks, students observe the larvae grow, molt, pupate, and 
turn into beetles (adults), which mate, lay eggs, and die. They read an article about insects in the environment. 

Investigation 5: Groups of students receive vials of milkweed bug eggs. Each group prepares a habitat for the bugs, providing air, food, water, and space, including 
shelter. They observe structure, pattern, and behavior as the insects advance through simple metamorphosis. Students go outdoors to search for insects living 
naturally on the ground and on plants and design an insect habitat. 

Investigation 6: Students observe the life history of one of the most commercially successful insects, silkworms. They start with eggs and observe the growth and 
changes to larvae, pupae, and adults, which produce eggs. They search the schoolyard for evidence of plants being eaten by insects. 

The learning progresses as students’ focus changes from diversity to commonalities among plants—what plants need in order to grow. Students need opportunities 
to observe that plants depend on water and light to grow. As they begin to understand that changes in the amount of water and light can affect the growth of plants, 
they begin to understand that all cause-and-effect relationships generate observable patterns. For example, some plants require very little water to survive, most 
plants will not grow without sunlight, and most plants need an adequate amount of water to thrive. Students might also observe patterns such as the effects of too 
much or too little water on a plant and too much or too little light on a plant. In order for students to develop these understandings, they should plan and conduct 
investigations and collect data, which should be used as evidence to support the idea that all events have causes that generate observable patterns. 

Investigation 2: Each student plants tiny rapid-cycling brassica seeds in a planter cup. The brassica plants grow under continuous light and develop for a month. 
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Students study pollination through video and by cross-pollinating their brassica plants. Students observe and record the complete life cycle from seed to seed. They 
search for seeds outdoors and learn about ways that animals disperse seeds to new locations. 

Investigation 3: The class observes painted lady larvae grow, pupate, and emerge as adult butterflies. Students observe the stages of complete metamorphosis and 
compare the behaviors of moths and butterflies. Students study pollination through video and outdoor plant observations. 

Students investigate the roles that animals play in plant reproduction. Students learn that many types of plants depend on animals for pollination and/or for the 
dispersal of seeds. As students begin to explore the interdependent relationships among plants and animals, they learn that the shape and stability of the structures 
of organisms are related to their function. For example, 

✓ As bees collect nectar, portions of their body are designed to collect and then carry pollen from plant to plant.  

✓ Some seeds are designed to stick to animal fur so that animals can carry them from place to place.  

✓ Animals eat fruits containing seeds, which are then dispersed through animals’ body waste. 

Second graders will need multiple opportunities to develop an understanding of the important relationship between structure and function, because they are 
expected to use engineering design to plan and develop simple models that mimic the function of an animal in dispersing seeds or pollinating plants. Students can 
use sketches, drawings or physical models to illustrate how the shape of the model helps it function as needed, and they should use evidence to support their design 
choices. Some common examples of models could include the following: 

✓ Using Velcro “seeds” and furry material to model how seeds with hooks adhere to animal fur. 

✓ Using pipe cleaners to gather and distribute “pollen” in a way similar to bees pollinating flowers. 

In this unit of study, students learn that designs can be conveyed through sketches, drawings, or physical models, and that these representations are useful in 
communicating ideas for a problem’s solutions to other people. As described in the narrative above, students develop simple sketches, drawings, or models that 
mimic the function of an animal in dispersing seeds or pollinating plants in order to illustrate how the shape of an object helps it function as needed to solve a given 
problem. 

Investigation 4: Students will use Engineering Design Process to design hand pollinators. 
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts/Literacy 

English Language Arts can be leveraged in this unit in a number of ways. Students can participate in shared research using trade books ( EiE read aloud : Mariana 
Becomes a Butterfly) and online resources to learn about the diversity of life in different habitats or to discover ways in which animals help pollinate plants or 
distribute seeds. Students can record their findings in science journals or use the research to write and illustrate their own books. Students can also learn to take 
notes in their journals order to help them recall information from experiences or gather information from provided sources. They can add drawings or other visual 
displays to their work, when appropriate, to clarify ideas, thoughts, and feelings. 

Mathematic 

Throughout this unit of study, students need opportunities to represent and interpret categorical data by drawing picture graphs and/or bar graphs (with a single-unit 
scale) to represent a data set with up to four categories. This will lead to opportunities to solve simple put-together, take-apart, and compare problems using 
information presented in these types of graphs. For example, students could create bar graphs that show the number of seedlings that sprout with and without 
watering or that document plant growth. Students will be able to apply real life skills of measurement and symmetry through their observations of plants and insects.  
As students analyze the data in these types of graphs, they can use the data to answer simple put-together, take apart, and compare problems. This unit also 
presents opportunities for students to model with mathematics. They can diagram situations mathematically or solve a one-step addition or subtraction word 
problems. Data collected in bar graphs and picture graphs can easily be used for this purpose. Students will be able to apply real life skills of measurement and 
symmetry through their observations of plants and insects.  
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.) 

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. experts from the community helping with a project, journal articles, and 
biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies.  

● Science vocabulary is introduced in authentic contexts while students engage in active learning. Strategies for helping all students read, write, speak, and listen 
are described in the Science-Centered Language Development chapter. There is a section on science-vocabulary development with scaffolding strategies for 
supporting English learners. These strategies are essential for English learners, and they are good teaching strategies for all learners. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

Lower elementary-school students can understand simple food links involving two organisms. Yet they often think of organisms as independent of each other but 
dependent on people to supply them with food and shelter. Students of all ages think that some populations of organisms are numerous in order to fulfill a demand 
for food by another population (NSDL, 2015). 

 

Prior Learning 

Kindergarten Unit 1: Pushes and Pulls 

● A situation that people want to change or create can be approached as a problem to be solved through engineering.  

● Asking questions, making observations, and gathering information are helpful in thinking about problems.  

● Before beginning to design a solution, it is important to clearly understand the problem.  

Kindergarten Unit 4: Basic Needs of Living Things 

● Living things need water, air, and resources from the land, and they live in places that have the things they need. Humans use natural resources for everything 
they do.   

● All animals need food in order to live and grow. They obtain their food from plants or from other animals. Plants need water and light to live and grow.  

 
  

http://strandmaps.dls.ucar.edu/?id=SMS-MAP-1282
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=189
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=147
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Future Learning 

Grade 3 Unit 6: Organisms and the Environment 

● For any particular environment, some kinds of organisms survive well, some survive less well, and some cannot survive at all.  

Grade 3 Unit 7: Using Evidence to Understand Change in the Environment 

● Populations live in a variety of habitats, and change in those habitats affects the organisms living there.  

Grade 5 Unit 3: Energy and Matter in Ecosystems 

● Plants acquire their material for growth chiefly from air and water.  

● The food of almost any kind of animal can be traced back to plants. Organisms are related in food webs in which some animals eat plants for food and other 
animals eat the animals that eat plants. Some organisms, such as fungi and bacteria, break down dead organisms (both plants or plants parts and animals) and 
therefore operate as “decomposers.” Decomposition eventually restores (recycles) some materials back to the soil. Organisms can survive only in environments 
in which their particular needs are met. A healthy ecosystem is one in which multiple species of different types are each able to meet their needs in a relatively 
stable web of life. Newly introduced species can damage the balance of an ecosystem.  

 

Connections to Other Units 

The following connections to disciplinary core ideas in Engineering, Technology, and Applications of Science occur in Unit 2, Properties of Matter, and Unit 5, 
Changes to Earth’s Land. 

● Designs can be conveyed through sketches, drawings, or physical models. These representations are useful in communicating ideas for a problem’s solutions to 
other people. 

● Because there is always more than one possible solution to a problem, it is useful to compare and test designs. 

● A situation that people want to change or create can be approached as a problem to be solved through engineering. 

● Asking questions, making observations, and gathering information are helpful in thinking about problems. 

● Before beginning to design a solution, it is important to clearly understand the problem. 

http://www.nap.edu/openbook.php?record_id=13165&page=164
http://www.nap.edu/openbook.php?record_id=13165&page=164
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
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Sample of Open Education Resources 

Do Plants Need Sunlight?  Students will explore the importance sunlight for a plant's survival by conducting an investigation. Each group of students will cover parts 
of plants' leaves with black construction paper and make observations of the plant’s leaves over several days. This lesson serves to model the process of 
investigation. The investigation will take 7 days to complete. Then students can remove the black paper, place the plants back in the sunlight, and view the leaves in a 
second investigation. (Note: Chlorophyll is not a necessary concept/vocabulary term to address in this lesson.) 

Who Needs What?  Students identify the physical needs of animals. Through classroom discussion, students speculate on the needs of plants. With teacher guidance, 
students then design an experiment that can take place in the classroom to test whether or not plants need light and water in order to grow. Students conduct the 
associated activity in which sunflower seeds are planted in plastic cups, and once germinated, are exposed to different conditions. In the classroom setting, students 
test for the effects of light versus darkness, and watered versus non-watered conditions. During exposure of the plants to these different conditions, students 
measure growth of the seedlings every few days using non-standard measurement. After a few weeks, students compare the growth of plants exposed to the 
different conditions, and make pictorial bar graphs that demonstrate these comparisons.I Scream, You Scream, We All Scream for Vanilla Ice Cream!  In this lesson 
students design a vanilla plant pollinator.  This is an end-of-the-unit task, taking about 3 days to complete.  The students will view an amazing video that tells about 
the problems with pollinating vanilla by hand.  The students pretend to be employees of Ben and Jerry's ice cream company and help to plan and design a pollinator 
for the vanilla plant so that the great vanilla flavored ice cream can continue to be produced. (This is the first of several lessons created by Jeri Faber on plant 
pollination at:  betterlessons.com/ ) 

Building and Testing Our Vanilla Plant Pollinator: In previous lessons designed by Jeri Faber, students have learned about how animals help pollinate flowers.  The 
students have also planned and designed their own vanilla plant pollinator.  In this lesson, students use the engineering design process to build and test the plant 
pollinator they planned the day before in class.   

Two Scoops Are Better Than One: This lesson is the second day of an end of the unit task to address the Performance Expectation: Develop a simple model that 
mimics the function of an animal in dispersing seeds or pollinating plants.  This end of unit task is expected to take 3-4 days to complete.   In the previous lesson 
(http://betterlesson.com/lesson/628130/i-scream-you-scream-we-all-scream-for-vanilla-ice-cream), the students were challenged to brainstorm their version of a 
vanilla flower pollinator. For this lesson, students work with a partner to choose and develop their engineering plans by drawing a diagram for a vanilla plant 
pollinator.  They also create a list of materials needed for the task. 

Improving Our Vanilla Bean Pollinators: This lesson is part of a series of lessons created by Jeri Faber on using the engineering design process to solve a problem.  In 
the Ice Scream, You Scream We All Scream for Vanilla Ice Cream, the students were challenged to design a vanilla flower plant pollinator. For day 2, Two Scoops Are 
Better Than One, students worked with a partner to determine which design to build for their vanilla plant pollinator.  For day 3, Building and Testing Our Vanilla 
Pollinators, the students constructed and tested the effectiveness of their pollinators based on the design plans.  In this lesson, students improve their plant 
pollinator models and retest the pollinator's effectiveness. 

http://ngss.nsta.org/Resource.aspx?ResourceID=217
http://ngss.nsta.org/Resource.aspx?ResourceID=325
http://ngss.nsta.org/Resource.aspx?ResourceID=389
http://ngss.nsta.org/Resource.aspx?ResourceID=395
http://ngss.nsta.org/Resource.aspx?ResourceID=396
http://ngss.nsta.org/Resource.aspx?ResourceID=459
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The Bug Chicks-Mission: Pollination (Episode 5): The Bug Chicks' five minute video provides a fun, animated way of learning about the fascinating world of pollination 
and insects. In this video, the students observe interesting museums and habitats to look at lesser known insect pollinators. The student challenge at the end leads 
students into their environment to look for other pollinators and encourages them to bring their observations back to the classroom to discuss.   

 

 
 

 

  

http://ngss.nsta.org/Resource.aspx?ResourceID=460
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Teacher Professional Learning Resources 

Teaching NGSS in Elementary School—Second Grade 

The presenters were Carla Sembal-Saul, Professor of Science Education at Penn State University, Mary Starr, Executive Director at Michigan Mathematics and Science 
Centers Network, and Kathy Renfrew, K-5 Science Coordinator, VT Agency of Education and NGSS Curator introduced the NGSS Web seminar Series for K-5 educators.  

The seminar was introduced by Ted Willard, NSTA's Director for NGSS, on how Elementary School standards - and specifically for the Second Grade - fit into the 
framework in terms of core ideas and performance expectations. Carla, Mary and Kathy engaged with participants to gauge their familiarity with NGSS for the second 
grade, and provided a number of example activities and videos on how to implement it, e.g., explaining how solids and liquids respond in the presence of a heat 
source. The web seminar was then wrapped up by Ted Willard, who suggested a number of resources and events for participants to further develop their 
understanding of NGSS for the Second Grade, as well as other grade levels.  

Visit the resource collection.  

Continue discussing this topic in the community forums.  

NSTA Web Seminar: Teaching NGSS in K-5: Constructing Explanations from Evidence 

Carla Zembal-Saul, Mary Starr, and Kathy Renfrew, provided an overview of the NGSS for K-5th grade. The web seminar focused on the three dimensional learning of 
the NGSS, while introducing CLAIMS-EVIDENCE-REASONING (CER) as a framework for introducing explanations from evidence. The presenters highlighted and 
discussed the importance of engaging learners with phenomena, and included a demonstration on using a KLEWS chart to map the development of scientific 
explanations of those phenomena. 

To view related resources, visit the resource collection.  

Continue discussing this topic in the community forums. 

NGSS Core Ideas: Earth’s Systems 

The presenter was Jill Wertheim from National Geographic Society. The program featured strategies for teaching about Earth science concepts that answer questions 
such as "What regulates weather and climate?" and "What causes earthquakes and volcanoes?" 

Dr. Wertheim began the presentation by introducing a framework for thinking about content related to Earth systems. She then showed learning progressions for 
each concept within the Earth's Systems disciplinary core idea and shared resources and strategies for addressing student preconceptions. Dr. Wertheim also talked 
about changes in the way NGSS addresses these ideas compared to previous common approaches. Participants had the opportunity to submit questions and share 
their feedback in the chat. Continue the discussion in the community forums. 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar45.aspx
http://learningcenter.nsta.org/share.aspx?id=HVCilQcss3
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/my_learning_center/my_library.aspx?cid=2wm2hMvYCUg_E
http://learningcenter.nsta.org/discuss/
http://learningcenter.nsta.org/discuss/
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar32.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio32.aspx
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
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Appendix A: NGSS and Foundations for the Unit 

Make observations of plants and animals to compare the diversity of life in different habitats. [Clarification Statement: Emphasis is on the diversity of living things 
in each of a variety of different habitats.] [Assessment Boundary: Assessment does not include specific animal and plant names in specific habitats.] (2-LS4-1) 

Plan and conduct an investigation to determine if plants need sunlight and water to grow. [Assessment Boundary: Assessment is limited to testing one variable at a 
time.] (2-LS2-1) 

Develop a simple model that mimics the function of an animal in dispersing seeds or pollinating plants.* (2-LS2-2) 

Ask questions, make observations, and gather information about a situation people want to change  (e.g. climate change) to define a simple problem that can be 
solved through the development of a new or improved object or tool. (K-2-ETS1-1) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Planning and Carrying Out Investigations 

 • Make observations (firsthand or from media) to 
collect data, which can be used to make 
comparisons. (2-LS4-1)  

 

Planning and Carrying Out Investigations 

 • Plan and conduct an investigation collaboratively 
to produce data to serve as the basis for evidence to 

LS4.D: Biodiversity and Humans 

• There are many different kinds of living things in 
any area, and they exist in different places on land 
and in water. (2-LS4-1)  

 

LS2.A: Interdependent Relationships in Ecosystems 

• Plants depend on water and light to grow. (2-LS2- 
1)  

Cause and Effect 

 • Events have causes that generate observable 
patterns. (2-LS2-1) 

 

Structure and Function 

• The shape and stability of structures of natural and 
designed objects are related to their function(s). (2-
LS2-2)  

http://www.nextgenscience.org/sites/ngss/files/2-LS4-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/2-LS2-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/2-LS2-2%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-1%20June%202015.pdf
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
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answer a question. (2-LS2-1) 

 

Developing and Using Models 

 • Develop a simple model based on evidence to 
represent a proposed object or tool. (2-LS2-2) 

 

Asking Questions and Defining Problems 

 • Ask questions based on observations to find more 
information about the natural and/or designed 
world(s). (K–2-ETS1-1) 

 • Define a simple problem that can be solved 
through the development of a new or improved 
object or tool. (K–2-ETS1-1) 

 

LS2.A: Interdependent Relationships in Ecosystems 

• Plants depend on animals for pollination or to 
move their seeds around. (2-LS2-2) 

 

ETS1.B: Developing Possible Solutions 

• Designs can be conveyed through sketches, 
drawings, or physical models. These representations 
are useful in communicating ideas for a problem’s 
solutions to other people. (secondary to 2-LS2-2) 

 

ETS1.A: Defining and Delimiting Engineering 
Problems 

• A situation that people want to change or create 
can be approached as a problem to be solved 
through engineering. (K–2-ETS1-1) 

• Asking questions, making observations, and 
gathering information are helpful in thinking about 
problems. (K–2-ETS1-1) 

• Before beginning to design a solution, it is 
important to clearly understand the problem. (K– 2-
ETS1-1)   

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

         Connections to Nature of Science 

Scientific Knowledge is Based on Empirical Evidence 

• Scientists look for patterns and order when making 
observations about the world. (2-LS4-1) 
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English Language Arts Mathematics 

Participate in shared research and writing projects (e.g., read a number of books 
on a single topic to produce a report; record science observations). (2-LS2-1) 
W.2.7 

Recall information from experiences or gather information from provided sources 
to answer a question. (2-LS2-1),(K-2-ETS1-1) W.2.8 

Create audio recordings of stories or poems; add drawings or other visual 
displays to stories or recounts of experiences when appropriate to clarify ideas, 
thoughts, and feelings. (2-LS2-2) SL.2.5 

With guidance and support from adults, use a variety of digital tools to produce 
and publish writing, including in collaboration with peers. (K-2-ETS1-1) W.2.6 

Ask and answer such questions as who, what, where, when, why, and how to 
demonstrate understanding of key details in a text. (K-2-ETS1-1) RI.2.1 

Reason abstractly and quantitatively. (2-LS2-1),(K-2-ETS1-1)  MP.2 

Model with mathematics. (2-LS2-1),(2-LS2-2),(K-2-ETS1-1)  MP.4 

Use appropriate tools strategically. (2-LS2-1),(K-2-ETS1-1) MP.5 

Draw a picture graph and a bar graph (with single-unit scale) to represent a data 
set with up to four categories. Solve simple put-together, take-apart, and 
compare problems using information presented in a bar graph. (2-LS2-2) 
2.MD.D.10 

 

  

http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/SL/2
http://www.corestandards.org/ELA-Literacy/SL/2
http://www.corestandards.org/ELA-Literacy/SL/2
http://www.corestandards.org/ELA-Literacy/SL/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/RI/2
http://www.corestandards.org/ELA-Literacy/RI/2
http://www.corestandards.org/ELA-Literacy/RI/2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP5
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP5
http://www.corestandards.org/Math/Content/2/MD
http://www.corestandards.org/Math/Content/2/MD
http://www.corestandards.org/Math/Content/2/MD
http://www.corestandards.org/Math/Content/2/MD
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NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 22-23 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 37 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 43-45 

  

9.1.2.CR.1: Recognize ways to volunteer in the 

classroom, school and community. 

 

9.1.2.CR.2: List ways to give back, including 

making donations, volunteering, and starting a 

business. 

9.1.2.CAP.1: Make a list of different types of 

jobs and describe the skills associated with each 

job. 

9.4.2.CI.1: Demonstrate openness to new ideas 

and perspectives (e.g., 1.1.2.CR1a, 2.1.2.EH.1, 

6.1.2.CivicsCM.2). 

 

9.4.2.CT.1: Gather information about an issue, 

such as climate change, and collaboratively 

brainstorm ways to solve the problem (e.g., K-2-

ETS1-1, 6.3.2.GeoGI.2).  

 

9.4.2.CT.2: Identify possible approaches and 

resources to execute a plan (e.g., 1.2.2.CR1b, 

8.2.2.ED.3). • 9.4.2.CT.3: Use a variety of types 

of thinking to solve problems (e.g., inductive, 

deductive) 

 

9.4.2.IML.3: Use a variety of sources including 

multimedia sources to find information about 
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topics such as climate change, with guidance 

and support from adults (e.g., 6.3.2.GeoGI.2, 

6.1.2.HistorySE.3, W.2.6, 1-LSI-2).  
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Unit Summary 

How do the properties of materials determine their use? 
In this unit of study, students demonstrate an understanding of observable properties of materials through analysis and classification of different materials. The 
crosscutting concepts of patterns, cause and effect, and the influence of engineering, technology, and science on society and the natural world are called out as 
organizing concepts for these disciplinary core ideas. Students demonstrate grade-appropriate proficiency in planning and carrying out investigations and analyzing 
and interpreting data. Students are also expected to use these practices to demonstrate understanding of the core ideas. 

Student Learning Objectives 

Plan and conduct an investigation to describe and classify different kinds of materials by their observable properties. [Clarification Statement: Observations could 
include color, texture, hardness, and flexibility. Patterns could include the similar properties that different materials share.] ( 2-PS1-1)  

Investigation 1- Solids 
● Describe solid objects 
● Understand what solid objects are made of 
● Compare and contrast the properties of different solids 
● Identify properties of successful towers 
● Identify solid objects all around  

Investigation 2- Liquids 
● Identify differences among liquids 
● Describe properties of liquids 
● Analyze the change of liquids in different containers 
● Identify liquids all around 

Make observations and/or measurements to provide evidence of observable properties of liquids and solids 

Investigation 1- Solids  
Part 1- Solid Objects 
Part 2- Solid Materials 
Part 3- Group Solid Objects 
Part 4- Construct with Solids 

Investigation 2- Liquids 
Part 1- Liquids in Bottles 
Part 2- Properties of Liquids 
Part 3- Liquid Level 
 

 

Analyze data obtained from testing different materials to determine which materials have the properties that are best suited for an intended purpose. 
[Clarification Statement: Examples of properties could include strength, flexibility, hardness, texture, and absorbency.] [Assessment Boundary: Assessment of 
quantitative measurements is limited to length.] (2-PS1-2) 

Analyze data from tests of two objects designed to solve the same problem to compare the strengths and weaknesses of how each performs.  (K-2-ETS1-3) 

 
 

http://www.nextgenscience.org/sites/ngss/files/2-PS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/2-PS1-2%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-3%20June%202015.pdf
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Quick Links 

 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting ELA/Literacy and Math p. 4  

Modifications p. 4   

https://www.savvasrealize.com 

http://www.abcya.com/  

 http://www.fossweb.com                                                        

Research on Learning p.5  

Prior Learning p. 5 

Future Learning p. 5   

Connections to Other Units p. 6  

http://rowlandreading.org/   

  https://www.pebblego.com      

https://sn2.scholastic.com/                                                   

Sample Open Education Resources p. 6  

Teacher Professional Learning Resources p. 8 

Appendix A: NGSS and Foundations p. 8  

www.worldbookonline.com 

https://www.youtube.com 

https://jr.brainpop.com  

http://www.mos.org/EiE 

www.IXL.com  

 

 

 

 
 

  

http://www.abcya.com/
http://www.fossweb.com/
https://www.pebblego.com/
https://sn2.scholastic.com/
http://www.worldbookonline.com/
https://www.youtube.com/
https://jr.brainpop.com/
http://www.mos.org/EiE
http://www.ixl.com/
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                                       Unit Sequence  

Investigation 1: Solids 

How can we sort objects into groups that have similar patterns? 
Can some materials be a solid or a liquid? 
How can solid objects be described? 
What are solid objects made of? 
Can two or more objects have the same property? 
What  are the properties of successful towers? 
What are there solid objects around us? 

Concepts Formative Assessments 

● Patterns in the natural and human-designed world can be observed. 
● Different kinds of matter exist and many of them can be either solid or 

liquid, depending on temperature. 
● Matter can be described and classified by its observable properties. 
● Solid is one state or phase of matter. 
● Objects are described and identified by their properties. 
● Objects are made of one or more materials. 
● Natural and human-made objects occur outdoors. 
● Engineers use knowledge of material properties to design structures that 

solve problems. 
 

Students who understand the concepts can:  
● Observe patterns in the natural and human-designed world. 
● Plan and conduct an investigation collaboratively to produce data to serve as 

the basis for evidence to answer a question. 
● Plan and conduct an investigation to describe and classify different kinds of 

material by their observable properties. 
● Observations could include color, texture, hardness, and flexibility. 
● Patterns could include the similar properties that different material share. 
● Identify solid objects and materials by their properties. 
● Sort objects into collections based on their properties. 
● Use a table to record properties and materials of objects. 
● Discover that some properties of solid objects and materials make them 

appropriate for tower and bridge construction. 
● Search for solid objects outdoors and sort them into two collections—

natural and human-made. 
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                                       Unit Sequence  

Investigation 2- Liquids 

How are liquids different from each other? 
How can liquids be described? 
How do liquids change in containers? 
Where are the liquids around us? 

Concepts Formative Assessments 

● Liquid is one common state of matter. 

● Liquids move freely in containers. 

● Liquids have many properties that help identify them. 

● Liquids take the shapes of their containers. 

● The surfaces of liquids are flat and level. 

● Liquids pour and flow. 

Students who understand the concepts can:  

● Investigate the properties and behaviors of liquids. 

● Practice vocabulary associated with liquids. 

● Draw the level surface of liquids in containers as the containers change 
position 

 

What It Looks Like in the Classroom 

In this unit of study, students look for patterns and cause-and-effect relationships as they describe and classify materials using physical properties. In addition, 
students collaboratively plan and carry out investigations and analyze and interpret data in order to determine which materials are best suited for an intended 
purpose. 

In the natural world, different types of matter exist, and all matter can be described and classified according to physical properties. To begin this unit’s progression of 
learning, students plan and conduct investigations to describe different kinds of material using observable properties. They will collect data during these 
investigations; analyze the data to find patterns, such as similar properties that different materials share; and use the data to classify materials. Materials can be 
classified by color, texture, hardness, flexibility, or state of matter. Students explore solid objects, such as pieces of wood, plastic, and metal. Students observe, 
describe, and sort the objects according to their properties. They construct towers (and other structures), using the properties inherent in the materials to 



Hanover Township Schools - Grade 2 Science Curriculum  

Grade 2 Science Unit 2: Properties of Matter           Instructional Days: 20 

 

accomplish the task. Students discover solid objects in the schoolyard environment, and sort the found objects into natural and human-made. They can explore 
viscosity by pouring a set amount of various liquids, such as glue, oil, and water from one container to another to observe the relative speed that each flows. 
Students can also heat or cool a variety of materials, such as butter, chocolate, or pieces of crayon, in order to determine whether or not these materials can be 
either solid or liquid depending on temperature. Students investigate liquids in a variety of settings to become familiar with their properties. They learn precise 
liquids vocabulary, using liquid-properties cards. Students use representational materials to enhance their understanding of the unique behaviors of liquids. Because 
every human-made product is designed by applying some knowledge of the natural world and is built using materials derived from the natural world, it is important 
that students understand that different properties are suited to different purposes. After investigating and classifying a variety of materials based on their physical 
properties, students will engage in the engineering design process. Students can work collaboratively, with adult guidance, to test different materials to determine 
which have properties that are best suited for an intended purpose. For example, this project could be launched using the children’s story, The Three Little Pigs. After 
reading the story, students would: 

✓ Investigate the physical properties of straw, sticks, and bricks in order to determine what properties make bricks the material best suited for building a 
house. 

✓ Work together to brainstorm a list of possible structures that could be built with different materials. For example, students could build bridges or simple 
roller coasters for marbles.  

✓ Select one structure from the list and determine the intended purpose of that structure. 

✓ Select two or three different materials that could be used to build the structure.  

✓ Investigate the physical properties of the materials, including shape, strength, flexibility, hardness, texture, or absorbency. 

✓ Collect and analyze data to determine whether or not the given materials have properties that are suited for the intended purpose of the selected structure. 

✓ In groups, use one of the materials to build the structure. (Teachers should have different groups use different materials.) 

✓ Test and compare how each structure performs. Because there is always more than one possible solution to a problem, it is useful to compare the strengths 
and weaknesses of each structure and each material used. 

✓ Students will be introduced to and explore the Engineering Design Process (EiE integration).  

In this unit, students investigate the physical properties of a variety of materials, and then build a structure with materials that are best suited for the structure’s 
intended purpose. This process is outlined in greater detail in the previous section. 
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

The CCSS for English Language Arts can be incorporated in this unit in a number of ways. Students can participate in shared research, using trade books ( The Three 
Little Pigs) and online resources, to learn about the properties of matter. As students explore different types of materials, they can record their observations in 
science journals, and then use their notes to generate questions that can be used for formative or summative assessment. Students can add drawings or other visual 
displays to their work, when appropriate, to help clarify their thinking. To teach students how to describe how reasons support specific points an author makes in a 
text, teachers can model the comprehension skill of main idea and details using informational text about matter. Technology can be integrated into this unit of study 
using free software programs (e.g., Animoto) that students can use to produce and publish their writing in science. 

Mathematics 

Throughout this unit of study, students have opportunities to model with mathematics and reason abstractly and quantitatively. During investigations, students can 
collect and organize data using picture graphs and/or bar graphs (with a single-unit scale). This can lead to opportunities to analyze data and solve simple put 
together, take-apart, and compare problems using information presented in these types of graphs. Some examples of ways to sort and classify materials in order to 
create graphs include: 

✓ Classifying materials as solids, liquids, or gases. 

✓ Classifying materials by color, shape, texture, or hardness. 

✓ Classifying materials based on what they are made of (e.g., wood, metal, paper, plastic). 

✓ Classifying materials based on potential uses. 

With any graph that students create, they should be expected to analyze the data and answer questions that require them to solve problems. 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as experts from the community helping 
with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Science vocabulary is introduced in authentic contexts while students engage in active learning. Strategies for helping all students read, write, speak, and listen 
are described in the Science-Centered Language Development chapter. There is a section on science-vocabulary development with scaffolding strategies for 
supporting English learners. These strategies are essential for English learners, and they are good teaching strategies for all learners. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 
● Collaborate with parents to extend learning opportunities ie. provide opportunities to sort and extend experiments at home. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

N/A 

 

Prior Learning 

Kindergarten Unit 1: Pushes and Pulls (engineering practices) 

• A situation that people want to change or create can be approached as a problem to be solved through engineering. 

• Asking questions, making observations, and gathering information are helpful in thinking about problems. 

• Before beginning to design a solution, it is important to clearly understand the problem. 

• Designs can be conveyed through sketches, drawings, or physical models. These representations are useful in communicating ideas for a problem’s solutions to 
other people. 

 

Future Learning 

Grade 5 Unit 1: Properties of Matter 

● Measurements of a variety of properties can be used to identify materials. (Boundary: At this grade level, mass and weight are not distinguished, and no attempt 
is made to define the unseen particles or explain the atomic-scale mechanism of evaporation and condensation.)  

● Matter of any type can be subdivided into particles that are too small to see, but even then the matter still exists and can be detected by other means. A model 
showing that gases are made from matter particles that are too small to see and are moving freely around in space can explain many observations, including the 
inflation and shape of a balloon and the effects of air on larger particles or objects.  

● The amount (weight) of matter is conserved when it changes form, even in transitions in which it seems to vanish.  

Grade 5 Unit 2: Changes to Matter 

● When two or more different substances are mixed, a new substance with different properties may be formed.  

● No matter what reaction or change in properties occurs, the total weight of the substances does not change. (Boundary: Mass and weight are not distinguished 
at this grade level.) (5-PS1-2) 
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Connections to Other Units 

N/A 

 

Sample of Open Education Resources 

Exploring Reversible Changes of State and Exploring Irreversible Changes of State:  These two lessons work together to explore reversible and irreversible changes of 
state through guided investigations. The PDF is a set of activities focusing on materials followed by some optional post-activity lessons. 

Discovering Science: classifying and categorizing (matter, grades 2-3): This resource is a day, or longer, lab activity aimed for second and third grade students. The 
lesson starts with a guided discussion and an activity identifying and classifying materials, then it guides students through a series of observations of mixing and 
changing different materials of different states and observing the resulting effects. Overall, the lesson targets the states of matter, and forces and motion. Some of 
the ideas (i.e., gas and energy) are aimed at the third grader and beyond. Please note that the link above goes to a larger set of activities and you need to click on the 
link Discovering science: Classifying and categorizing matter grades 2-3. 

Materials and Their Properties, lessons Comparing the Properties of Different Materials (pp. 22); and Exploring Thermal Insulators and Conductors (pp. 23): Students 
participate in an open-ended sort using various materials. Based on their self-selected categories, students explain their reasoning. Next, through a fair test trial, 
students use new information to decide, using evidence, which material is best suited for maintaining cold the longest. 

The Properties of Materials and their Everyday Uses: This wonderful set of lessons engage students in testing materials to understand their properties and discuss 
appropriate uses for the materials based on those properties. For example, one activity has the students examining the materials that a number of balls are made out 
of (plastic, rubber, aluminum, etc.) and describing the properties of the materials (light, stretchy, rigid). Next, the students test balls made of those materials for 
bouncing height and record their data. The students discuss which materials are best for bouncing and why. The teacher could choose to do all of the activities and 
have a robust alignment with the three dimensions of the NGSS PS1-2, an engineering physical science Performance Expectation. 

Matter song a music video by untamed Science: This is an engaging music video that defines and gives examples of matter. The video is fun, colorful and explores 
many different kinds of matter as part of the music video sequence. Young students will love the song and the interactive dance sequences. 

Science Games For Kids: Properties of Materials: This resource is an interactive simulation designed to have students test various materials for different properties 
including flexibility, strength, waterproof, and transparency. The simulation includes a workshop where students can select different materials to see if the selected 
property matches the intended use. 

 

  

http://ngss.nsta.org/Resource.aspx?ResourceID=183
http://ngss.nsta.org/Resource.aspx?ResourceID=424
http://ngss.nsta.org/Resource.aspx?ResourceID=144
http://ngss.nsta.org/Resource.aspx?ResourceID=426
http://ngss.nsta.org/Resource.aspx?ResourceID=303
http://ngss.nsta.org/Resource.aspx?ResourceID=427
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Teacher Professional Learning Resources 

Using the NGSS Practices in the Elementary Grades 

The presenters were Heidi Schweingruber from the National Research Council, Deborah Smith from Penn State University, and Jessica Jeffries from State College Area 
School District. In this seminar the presenters talked about applying the scientific and engineering practices described in A Framework for K–12 Science Education in 
elementary-level classrooms. 

Continue the discussion in the community forums. 

Teaching NGSS in K-5: Constructing Explanations from Evidence 

Carla Zembal-Saul, Mary Starr, and Kathy Renfrew, provided an overview of the NGSS for K-5th grade. The web seminar focused on the three dimensional learning of 
the NGSS, while introducing CLAIMS-EVIDENCE-REASONING (CER) as a framework for introducing explanations from evidence. The presenters highlighted and 
discussed the importance of engaging learners with phenomena, and included a demonstration on using a KLEWS chart to map the development of scientific 
explanations of those phenomena.  

View the resource collection.  

Continue discussing this topic in the community forums.  

NSTA Web Seminar: NGSS Core Ideas: Matter and Its Interactions 

Dr. Krajcik began the presentation by defining disciplinary core ideas and discussing the value of using core ideas to build understanding across time. He also talked 
about the way disciplinary core ideas work together with the other components of NGSS: scientific and engineering practices and crosscutting concepts.  The program 
featured strategies for teaching about physical science concepts that answer questions such as "How do particles combine to form the variety of matter one 
observes?" and "How do substances combine or change (react) to make new substances?" Dr. Krajcik talked about the disciplinary core ideas for Properties of Matter 
and shared examples of student work. Participants had the opportunity to ask questions and discuss ideas for classroom application with other participating teachers. 

View the the resource collection.  

Continue discussing this topic in the community forums.   

 
  

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar16.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio16.aspx#Schweingruber
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio16.aspx#Smith
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio16.aspx#Jeffries
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/my_learning_center/my_library.aspx?cid=2wm2hMvYCUg_E
http://learningcenter.nsta.org/discuss/
http://learningcenter.nsta.org/discuss/
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar27.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar27.aspx
http://learningcenter.nsta.org/share.aspx?id=EnjYAQkanx
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
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Appendix A: NGSS and Foundations for the Unit 

Plan and conduct an investigation to describe and classify different kinds of materials by their observable properties. [Clarification Statement: Observations could 
include color, texture, hardness, and flexibility. Patterns could include the similar properties that different materials share.] ( 2-PS1-1)  

Analyze data obtained from testing different materials to determine which materials have the properties that are best suited for an intended purpose. 
[Clarification Statement: Examples of properties could include strength, flexibility, hardness, texture, and absorbency.] [Assessment Boundary: Assessment of 
quantitative measurements is limited to length.] (2-PS1-2) 

Analyze data from tests of two objects designed to solve the same problem to compare the strengths and weaknesses of how each performs.  (K-2-ETS1-3) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Constructing Explanations and Designing 
Solutions 

Make observations (firsthand or from media) to 
construct an evidence-based account for natural 
phenomena. (2-ESS1-1) 

Constructing Explanations and Designing 
Solutions 

Compare multiple solutions to a problem. (2-
ESS2-1)  

Asking Questions and Defining Problems  

Ask questions based on observations to find 
more information about the natural and/or 
designed world(S). (K–2-ETS1-1)  

 Define a simple problem that can be solved 
through the development of a new or improved 

ESS1.C The History of Planet Earth 

Some events happen very quickly; others occur very 
slowly, over a time period much longer than one can 
observe. (2-ESS1-1) 

ESS2.A: Earth Materials and Systems  

 Wind and water can change the shape of the land. 
(2-ESS2-1) 

ETS1.A: Defining and Delimiting Engineering 
Problems  

A situation that people want to change or create can 
be approached as a problem to be solved through 
engineering. (K–2-ETS1-1)  

Asking questions, making observations, and 
gathering information are helpful in thinking about 

Stability and Change 
 
Things may change slowly or rapidly. (2-ESS1-1) 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 Connections to the Nature of Science 
 
Scientific Addresses Questions about the Natural and 
Material World  (2-ESS2-1) 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Connections to Engineering, Technology, and 
Applications of Science  
 Developing and using technology has impacts on the 
natural world. (2-ESS2-1) 

http://www.nextgenscience.org/sites/ngss/files/2-PS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/2-PS1-2%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-3%20June%202015.pdf
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
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object or tool. (K–2-ETS1-1) 

Asking Questions and Defining Problems  

Ask questions based on observations to find 
more information about the natural and/or 
designed world(S). (K–2-ETS1-1)  

Define a simple problem that can be solved 
through the development of a new or improved 
object or tool. (K–2-ETS1-1) 

problems. (K–2-ETS1-1)  

Before beginning to design a solution, it is important 
to clearly understand the problem. (K–2-ETS1-1) 

ETS1.A: Defining and Delimiting Engineering 
Problems  

A situation that people want to change or create can 
be approached as a problem to be solved through 
engineering. (K–2-ETS1-1)  

Asking questions, making observations, and 
gathering information are helpful in thinking about 
problems. (K–2-ETS1-1)  

Before beginning to design a solution, it is important 
to clearly understand the problem. (K–2-ETS1-1) 
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English Language Arts Mathematics 

Describe how reasons support specific points the author makes in a text. (2-PS1-
2) RI.2.8 

With guidance and support from adults, use a variety of digital tools to produce 
and publish writing, including in collaboration with peers.  (K-2-ETS1-3) W.2.6 

Participate in shared research and writing projects (e.g., read a number of books 
on a single topic to produce a report; record science observations). (2-PS1-1),(2-
PS1-2) W.2.7 

Recall information from experiences or gather information from provided sources 
to answer a question. (2-PS1-1),(2-PS1-2),(K-2-ETS1-3) W.2.8 

Reason abstractly and quantitatively. (2-PS1-2), (K-2-ETS1-3) MP.2 

Model with mathematics. (2-PS1-1),(2-PS1-2, (K-2-ETS1-3)) MP.4 

Use appropriate tools strategically. (2-PS1-2), (K-2-ETS1-3) MP.5 

Draw a picture graph and a bar graph (with single-unit scale) to represent a data 
set with up to four categories. Solve simple put-together, take-apart, and 
compare problems using information presented in a bar graph. (2-PS1-1),(2-PS1-
2), (K-2-ETS1-3) 2.MD.D.10 

 

  

http://www.corestandards.org/ELA-Literacy/RI/2
http://www.corestandards.org/ELA-Literacy/RI/2
http://www.corestandards.org/ELA-Literacy/RI/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/ELA-Literacy/W/2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP5
http://www.corestandards.org/Math/Content/2/MD
http://www.corestandards.org/Math/Content/2/MD
http://www.corestandards.org/Math/Content/2/MD
http://www.corestandards.org/Math/Content/2/MD
http://www.corestandards.org/Math/Content/2/MD
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NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 22-23 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 37 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 43-45 

  

 

 

9.1.2.CAP.1: Make a list of different types of jobs and 

describe the skills associated with each job 

9.4.2.CT.1: Gather information about an issue, such as 

climate change, and collaboratively brainstorm ways to 

solve the problem (e.g., K-2-ETS1-1, 6.3.2.GeoGI.2).  

 

9.4.2.IML.1: Identify a simple search term to find 

information in a search engine or digital resource. 

 

• 9.4.2.TL.3: Enter information into a spreadsheet and sort 

the information. 

 

9.4.2.IML.4: Compare and contrast the way information is 

shared in a variety of contexts (e.g., social, academic, 

athletic) (e.g., 2.2.2.MSC.5, RL.2.9).  

 

9.4.2.IML.2: Represent data in a visual format to tell a story 

about the data (e.g., 2.MD.D.10). 
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Constructing Explanations and Designing Solutions 

Unit Summary 

How can objects change? 

Are all changes reversible? 

In this unit of study, students continue to develop an understanding of observable properties of materials through analysis and classification of different materials. 
The crosscutting concepts of cause and effect and energy and matter are called out as organizing concepts for these disciplinary core ideas. Students are expected to 
demonstrate grade-appropriate proficiency in constructing explanations, designing solutions, and engaging in argument from evidence. Students are also expected to 
use these practices to demonstrate understanding of the core ideas. 

This unit is based on 2-PS1-3 and 2-PS1-4.  

Student Learning Objectives 

Plan and conduct an investigation to assemble and disassemble new objects using a small set of pieces. 

Investigation 3- Bits and Pieces 
● Identify materials as solid or liquid 
● Analyze whether mixtures can be separated 
● Understand how particles of solids move in bottles 
● Identify a rule to separate a mixture of small objects 
● Observe little pieces of solid materials outdoors 

Investigation 4- Solids, Liquids, and Water 
● Identify the result of solids mixed with water 
● Identify the result of liquids mixed with water 
● Identify toothpaste as a solid or liquid 
● Analyze changes of properties when heat or cold is applied 
● Observe what happens when you mix water with outdoor plant material 

Make observations to construct an evidence-based account of how an object made of a small set of pieces can be disassembled and made into a new object. [Clarification Statement: 
Examples of pieces could include blocks, building bricks, or other assorted small objects.] (2-PS1-3) 

Investigation 3- Bits and Pieces 
Part 1- Solids and Containers 
Part 2- Separating Soup Mix 
Part 3- Solids in Bottles 
Part 4- Beads and Screens 
Part 5- Spills 

Investigation 4- Solids,  Liquids, and Water 
Part 1- Solids and Water 
Part 2- Liquids and Water 
Part 3- Toothpaste Investigation 
Part 4- Changing Properties 
Part 5- Tea Time 

 

Construct an argument with evidence that some changes caused by heating or cooling can be reversed and some cannot. [Clarification Statement: Examples of reversible changes could 
include materials such as water and butter at different temperatures. Examples of irreversible changes could include cooking an egg, freezing a plant leaf, and heating paper.] (2-PS1-4) 

http://www.nextgenscience.org/sites/ngss/files/2-PS1-3%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/2-PS1-3%20June%202015.pdf


Hanover Township Schools - Grade 2 Science Curriculum  

Grade 2 Science Unit 3: Changes to Matter                           Instructional Days: 15 

 

 

 

Quick Links 

 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting with ELA/Literacy and Math p. 3  

Modifications p. 4  

https://www.savvasrealize.com  

http://www.fossweb.com 

https://www.raz-kids.com/ 

http://www.abcya.com/      

Research on Learning p. 4  

Prior Learning p. 5 

Future Learning p. 5   

Connections to Other Units p. 5                          

https://www.youtube.com 

https://jr.brainpop.com 

http://rowlandreading.org/ 

https://sn2.scholastic.com/  

 

 

 

 

               

  

Sample Open Education Resources p. 6  

Teacher Professional Learning Resources p. 7 

Appendix A: NGSS and Foundations p. 8  

www.worldbookonline.com 

 http://www.mos.org/EiE 

https://www.pebblego.com    

https://www.ixl.com/  

 

 
 

  

http://www.fossweb.com/
https://www.raz-kids.com/
https://jr.brainpop.com/
http://rowlandreading.org/
https://sn2.scholastic.com/
http://www.worldbookonline.com/
http://www.mos.org/EiE
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                                       Unit Sequence  

Investigation 3: Bits and Pieces 
In what ways can an object made of a small set of pieces be disassembled and made into a new object? 
Are these materials solid or liquid? 
How can mixtures of particles be separated? 
How do particles of solids move in bottles? 
What is a general rule for using screens to separate a mixture of small objects? 
Are there little pieces of solid material outdoors? 

Concepts Formative Assessment 

● Objects may break into smaller pieces and be put together into larger pieces 
or change shapes.  

● Different properties are suited to different purposes. 

● A great variety of objects can be built up from a small set of pieces. 

● Solid materials can occur as masses of small particles. 

● A mass of particulate matter can form piles and support a more dense 

object on its surface. 

● Masses of particulate matter can pour. 

● The surface of a mass of particles is not flat and level. 

● Particulate solids can be separated by size (with screens). 

● Particulate matter occurs naturally in the outdoors. 

Students who understand the concepts are able to: 

● Break objects into smaller pieces and put them together into larger pieces or 
change shapes. 

● Make observations (firsthand or from media) to construct an evidence-based 
account for natural phenomena. 

● Make observations to construct an evidence-based account of how an object 
made of a small set of pieces can be disassembled and made into a new 
object. 

● Experience solid material as pieces, grains, and particles. 

● Observe the behavior of small solids in various settings. 

● Combine and separate solid materials of different particle sizes (with 

screens). 

● Compare the behavior of solids and liquids in similar settings. 
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                                       Unit Sequence  

Investigation 4: Solids, Liquids, and Water 
What happens when solids are mixed with water? 
What happens when liquids are mixed with water? 
Is toothpaste a solid or liquid? 
How do properties of materials change when they are heated or cooled? 
What happens when you mix water with solid plant material collected outdoors? 

Concepts Formative Assessment 

● People search for cause-and-effect relationships to explain natural events. 

● Events have causes that generate observable patterns. 

● Heating or cooling a substance may cause changes that can be observed. 
Sometimes these changes are reversible, and sometimes they are not. 

● Some solids change when mixed with water; others do not. 

● Some solids dissolve in water. 

● Water mixtures can be separated using evaporation. 

● Some liquids mix with water; others form layers. 

● Some materials are mixtures of solids and liquids. 

● Heat causes materials to melt—change from solid to liquid. 

● Cold causes materials to freeze—change from liquid to solid. 

● Some changes caused by heating or cooling are reversible; some are 

irreversible. 

Students who understand the concepts are able to: 

● Observe patterns in events generated due to cause-and-effect relationships. 

● Construct an argument with evidence to support a claim. 

● Observe what happens when solids and water are mixed. 

● Observe what happens when liquids and water are mixed. 

● Conduct a systematic investigation of toothpaste. 

● Observe solids and liquids when heated and cooled. 

● Construct an argument with evidence that some changes caused by heating 
or cooling can be reversed, and some cannot. 

❖ An example of a reversible change could include a material such as 
water at different temperatures. 
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What It Looks Like in the Classroom 

In this unit of study, students investigate cause-and-effect relationships between matter and energy as they analyze and classify materials that undergo change. 
Throughout the unit, students will construct explanations and engage in argument from evidence as they investigate the ways in which matter can change and 
determine whether or not a change is reversible. Students work with beans, rice, and cornmeal to find out how solids behave when the pieces are small. Students 
shake, rattle, and roll the materials in bottles, pour them from container to container, and separate them by using screens. Students go outdoors to find particulate 
solid materials. Students observe the particles when poured on a flat surface and compare the particles to water on the same surface.  

In Unit 2, Properties of Matter, students engaged in the engineering design process in order to understand that different properties are suited to different purposes. 
Students use this understanding as they construct evidence-based accounts of how an object made of small pieces can be disassembled and made into new objects. 
In order to do this, they need multiple opportunities to take apart and reassemble objects that are made of small pieces. For example, using blocks, building bricks, 
and other small objects such as Legos, small groups of students can build an object, and then a second group of students can take the object apart and build another 
object using those same small blocks or bricks. As students construct and deconstruct objects, then reconstruct the pieces into new objects, they should document 
the process in their science journals, explaining how they went about reconstructing the pieces into a new object. 

After students have worked through and documented this process, ask them, “Are the changes you made to each of the original objects reversible? Can we 
disassemble the new objects and use the pieces to reconstruct the original object? After class discussion, ask students, “Are all changes reversible?” This should lead 
to opportunities for students to observe changes caused by heating or cooling. With close supervision and guidance by teachers, students can investigate such 
changes as heating or cooling freezing water, and melting ice.  As they attempt to reverse changes, they will also notice that all events have causes that generate 
patterns of change that can be observed and predicted. Through these types of experiences, students will recognize that some changes caused by heating or cooling 
can be reversed and some cannot, and they can use evidence from their investigations to support their thinking. Students investigate interactions between solids and 
water and liquids and water. They observe, describe, record, and organize the results. Students test toothpaste to determine if it is a solid or a liquid. They investigate 
melting and freezing of familiar liquids. Students collect solid materials outdoors and mix them with water. Students look for changes in the color and clarity of the 
water as evidence that something mixed with the water. 
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

Students need opportunities to read texts that give information about matter and the changes that can happen to matter. With adult support, students can identify 
the main idea and details in informational text in order to answer questions about matter. With teacher support and modeling, students can ask and answer who, 
what, where, when, why, and how questions to demonstrate their understanding of key details in informational text. 

As students investigate reversible and irreversible changes to matter, they should record observations in science journals, using drawings or other visual displays, 
when appropriate, to help clarify their thinking. To further support their learning, students can conduct shared research using trade books and online resources in 
order to learn more about physical changes to matter. 

After reading informational texts and conducting investigations, students should be able to write opinion pieces in which they state an opinion, supply evidence to 
support their opinion, use linking words to connect opinion to evidence (reasons), and provide a concluding statement. For example, students can be presented with 
an example of matter that has been changed in some way, then asked to write an opinion piece in which they state whether or not they think the change is reversible 
or irreversible, and supply evidence to support their thinking. Evidence can include information recalled from experiences or information gathered from 
informational texts or other resources. Some possible changes that can be used are: 

✓ Tearing paper 

✓ Bending a spoon 

✓ Getting grass stains on a pair of jeans 

 

Mathematics 

N/A 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. experts from the community helping with a project, journal articles, and 
biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Science vocabulary is introduced in authentic contexts while students engage in active learning. Strategies for helping all students read, write, speak, and listen 
are described in the Science-Centered Language Development chapter. There is a section on science-vocabulary development with scaffolding strategies for 
supporting English learners. These strategies are essential for English learners, and they are good teaching strategies for all learners. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 
● Collaborate with parents to extend experiments ie. heat and cool butter, glue, crayon, bake a cake, etc.  

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

N/A 

 

Prior Learning 

In Unit 2, Properties of Matter, students described and classified different kinds of materials based on their observable properties. They also tested different 
materials to determine which have properties that are best suited for an intended purpose. 

 

Future Learning 

Grade 4 Unit 1: Weathering and Erosion 

● Rainfall helps to shape the land and affects the types of living things found in a region. Water, ice, wind, living organisms, and gravity break rocks, soils, and 
sediments into smaller particles and move them around.  

Grade 5 Unit 1: Properties of Matter 

● Measurements of a variety of properties can be used to identify materials. (Boundary: At this grade level, mass and weight are not distinguished, and no attempt 
is made to define the unseen particles or explain the atomic-scale mechanism of evaporation and condensation.)  

● Matter of any type can be subdivided into particles that are too small to see, but even then the matter still exists and can be detected by other means. A model 
showing that gases are made from matter particles that are too small to see and are moving freely around in space can explain many observations, including the 
inflation and shape of a balloon and the effects of air on larger particles or objects.  

Grade 5 Unit 2: Changes to Matter  

● When two or more different substances are mixed, a new substance with different properties may be formed.  

● No matter what reaction or change in properties occurs, the total weight of the substances does not change. (Note: Mass and weight are not distinguished at this 
grade level.)  

http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
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● The amount (weight) of matter is conserved when it changes form, even in transitions in which it seems to vanish.  

Grade 5 Unit 3: Matter and Energy in Ecosystems 

● The food of almost any kind of animal can be traced back to plants. Organisms are related in food webs in which some animals eat plants for food and other 
animals eat the animals that eat plants. Some organisms, such as fungi and bacteria, break down dead organisms (both plants or plants parts and animals) and 
therefore operate as “decomposers.” Decomposition eventually restores (recycles) some materials back to the soil. Organisms can survive only in environments 
in which their particular needs are met. A healthy ecosystem is one in which multiple species of different types are each able to meet their needs in a relatively 
stable web of life. Newly introduced species can damage the balance of an ecosystem.  

 

Connections to Other Units 

In Unit 2, Properties of Matter, students described and classified different kinds of materials based on their observable properties. They also tested different 
materials to determine which have properties that are best suited for an intended purpose. 

 

Sample of Open Education Resources 

STEM in a BOX - Shakin' Up the Classroom: K-3EarthScienceSTEMintheboxprint.docx: In this engaging lesson, the students examine and describe materials and their 
properties in order to assemble these materials into a strong building that could withstand the earth shaking. The physical science core ideas in the Performance 
Expectation are met through a larger earth science/earthquake unit that is part of the unit level resource. 

Go to the resource listed under K-3: k-3EarthScienceSTEMintheboxprint.docx  

Thousands of tiny pieces can create something big: In this resource which is based on enactment in a second grade classroom and includes videos and examples of 
student work, the teacher introduces students to Watt's tower, a tower made of many pieces of junk in the neighborhood. Students make their own objects out of 
many pieces or materials that the teacher provides and the students think about and discuss whether they could use the same set of materials to make something 
different. 

Take it apart, put it together: This is a wonderfully supported and creative lesson that involves students taking apart an old appliance and making a new object using 
the appliance parts. The teacher guides students using a variety of teacher prompts and individual journaling to track their idea development, questions, changing 
plans, and evidence-based explanations. 

http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://ngss.nsta.org/Resource.aspx?ResourceID=186
http://ngss.nsta.org/Resource.aspx?ResourceID=437
http://ngss.nsta.org/Resource.aspx?ResourceID=438
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Exploring Reversible Changes of State and Exploring Irreversible Changes of State 

These two lessons work together to explore reversible and irreversible changes of state through guided investigations. The PDF is a set of activities focusing on 
materials followed by some optional post-activity lessons. Two of these post activity lessons deal with reversible and irreversible changes to materials. The first lesson 
involves teachers showing students phenomena and then asking the students to generate questions about their observations of the phenomena. The second lesson 
involves students engaging in investigating, explaining and asking questions about two irreversible changes and using observations to identify what about the 
changes make them irreversible. 

The Magic School Bus Bakes in a Cake lesson and video, "Ready Set Dough" !: This is a lesson plan that accompanies the reading or watching of The Magic School Bus 
Bakes a Cake, or Ready Set Dough. The lesson is a short activity with guided questions that accompany making pretzel dough. In the book and video, which are not 
included in the resource, The Magic School Bus shrinks down to molecule size to observe and discuss chemical and physical changes while baking. The resource 
contains a link to purchase the book.  The video can be found at https://www.youtube.com/watch?v=dTw-ok3KkuU.  

The Science of Macaroni Salad (and 2. Dig Deeper): This three minute video is great for teachers who need a short and deeper understanding of what is entailed in 
the Performance Expectations for Properties of Matter and what is involved when a physical and chemical change occurs. It would be over the heads of younger 
children, but perfect for elementary teachers who can either view the video themselves and translate the most pertinent ideas in it, or watch the video with the 
students and narrate in kid language. If the teacher watched the video first, they would be ensured that they had the understanding necessary for tough questions. 

  

http://ngss.nsta.org/Resource.aspx?ResourceID=183
http://ngss.nsta.org/Resource.aspx?ResourceID=279
https://www.youtube.com/watch?v=dTw-ok3KkuU
http://ngss.nsta.org/Resource.aspx?ResourceID=310
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Teacher Professional Learning Resources 

Connections Between Practices in NGSS, Common Core Math, and Common Core ELA 

The presenter was Sarah Michaels from Clark University. In this seminar Dr. Michaels talked about connecting the scientific and engineering practices described in A 
Framework for K–12 Science Education with the Common Core State Standards in Mathematics and English Language Arts. 

Engineering Design as a Core Idea 

The presenter was Cary Sneider, Associate Research Professor at Portland State University in Portland, Oregon. The seminar focused on the Core Idea of Engineering, 
led by Cary Sneider, Associate Research Professor at Portland State University. Cary explained the overall NGSS engineering components for K-2, MS and HS, and 
went through a number of practical examples of how teachers could develop modules and investigations for their students to learn them. Cary also spoke about the 
ways in which teachers could include cross-cutting engineering concepts to a number of classroom subjects. The seminar concluded with an overview of NSTA 
resources about NGSS available to teachers by Ted, and a Q & A session with Cary. 

Visit the resource collection.  

Continue discussing this topic in the community forums. 

 NGSS Core Ideas: Matter and Its Interactions 

The presenter was Joe Krajcik from Michigan State University. The program featured strategies for teaching about physical science concepts that answer questions 

such as "How do particles combine to form the variety of matter one observes?" and "How do substances combine or change (react) to make new substances?"  

Dr. Krajcik began the presentation by defining disciplinary core ideas and discussing the value of using core ideas to build understanding across time. He also talked 

about the way disciplinary core ideas work together with the other components of NGSS: scientific and engineering practices and crosscutting concepts. Dr. Krajcik 

talked about the disciplinary core ideas for PS1 and shared examples of student work. Participants had the opportunity to ask questions and discuss ideas for 

classroom application with other participating teachers.  

Visit the resource collection.  

Continue discussing this topic in the community forums.  

 
 

 

 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar17.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar17.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar17.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar39.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio39.aspx
http://learningcenter.nsta.org/share.aspx?id=Yx7OplusQ0
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar27.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar27.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio27.aspx
http://learningcenter.nsta.org/share.aspx?id=EnjYAQkanx
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
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Appendix A: NGSS and Foundations for the Unit 

Make observations to construct an evidence-based account of how an object made of a small set of pieces can be disassembled and made into a new 
object. [Clarification Statement: Examples of pieces could include blocks, building bricks, or other assorted small objects.] (2-PS1-3) 

Construct an argument with evidence that some changes caused by heating or cooling can be reversed and some cannot. [Clarification Statement: Examples of 
reversible changes could include materials such as water and butter at different temperatures. Examples of irreversible changes could include cooking an egg, 
freezing a plant leaf, and heating paper.] (2-PS1-4) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Constructing Explanations and Designing Solutions 

Make observations (firsthand or from media) to 
construct an evidence-based account for natural 
phenomena. (2-PS1-3) 

Engaging in Argument from Evidence 

Construct an argument with evidence to support a 
claim (2-PS1-4) 

 

PS1.A: Structure and Properties of Matter 

Different properties are suited to different purposes. 
(2-PS1-3)  

A great variety of objects can be built up from a small 
set of pieces. (2-PS1-3) 

PS1.B: Chemical Reactions 

Heating or cooling a substance may cause changes 
that can be observed. Sometimes these changes are 
reversible, and sometimes they are not. (2-PS1-4) 

Energy and Matter  

Objects may break into smaller pieces and be put 
together into larger pieces, or change shapes. (2- 
PS1-3) 

Cause and Effect  

Events have causes that generate observable 
patterns. (2-PS1-4) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

         Connections to Nature of Science 

Science Models, Laws, Mechanisms, and Theories 
Explain Natural Phenomena 

Science searches for cause and effect relationships to 
explain natural events. 

 
 

http://www.nextgenscience.org/sites/ngss/files/2-PS1-3%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/2-PS1-3%20June%202015.pdf
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
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English Language Arts Mathematics 

Ask and answer such questions as who, what, where, when, why, and how to 
demonstrate understanding of key details in a text. (2-PS1-4) RI.2.1  

Describe the connection between a series of historical events, scientific ideas or 
concepts, or steps in technical procedures in a text. (2-PS1-4) RI.2.3  

Describe how reasons support specific points the author makes in a text. (2-PS1-
4) RI.2.8  

Write opinion pieces in which they introduce the topic or book they are writing 
about, state an opinion, supply reasons that support the opinion, use linking 
words (e.g., because, and, also) to connect opinion and reasons, and provide a 
concluding statement or section. (2-PS1-4) W.2.1  

Participate in shared research and writing projects (e.g., read a number of books 
on a single topic to produce a report; record science observations). (2-PS1-3) 
W.2.7  

Recall information from experiences or gather information from provided sources 
to answer a question. (2-PS1-3) W.2.8 

 

N/A 
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NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 22-23 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 37 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 43-45 

  

9.1.2.RM.1: Describe how valuable items might be damaged 

or lost and ways to protect them. 

 

9.1.2.CAP.1: Make a list of different types of jobs and 

describe the skills associated with each job. 

• 9.1.2.CAP.4: List the potential rewards and risks to 

starting a business 

• 9.4.2.CI.1: Demonstrate openness to new ideas and 

perspectives (e.g., 1.1.2.CR1a, 2.1.2.EH.1, 6.1.2.CivicsCM.2) 

• 9.4.2.CT.1: Gather information about an issue, such as 

climate change, and collaboratively brainstorm ways to 

solve the problem (e.g., K-2-ETS1-1, 6.3.2.GeoGI.2).  

• 9.4.2.CT.3: Use a variety of types of thinking to solve 

problems (e.g., inductive, deductive) 

9.4.2.IML.1: Identify a simple search term to find 

information in a search engine or digital resource. 

9.4.2.IML.3: Use a variety of sources including multimedia 

sources to find information about topics such as climate 

change, with guidance and support from adults (e.g., 

6.3.2.GeoGI.2, 6.1.2.HistorySE.3, W.2.6, 1-LSI-2). 

9.4.2.IML.4: Compare and contrast the way information is 

shared in a variety of contexts (e.g., social, academic, 

athletic) (e.g., 2.2.2.MSC.5, RL.2.9). 

• 9.4.2.TL.2: Create a document using a word processing 

application.  
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Unit Summary 

Where do we find water? 

In this unit of study, students use information and models to identify and represent the shapes and kinds of land and bodies of water in an area and where water is 
found on Earth. The crosscutting concept of patterns is called out as an organizing concept for these disciplinary core ideas. Students demonstrate grade-appropriate 
proficiency in developing and using models and obtaining, evaluating, and communicating information. Students are also expected to use these practices to 
demonstrate understanding of the core ideas. 

This unit is based on 2-ESS2-3 and 2-ESS2-2. 

Student Learning Objectives 

Obtain information to identify where water is found on Earth and that it can be solid or liquid. (2-ESS2-3)  

 Develop a model to represent the shapes and kinds of land and bodies of water in an area.  [Assessment Boundary: Assessment does not include quantitative 
scaling in models.] (2-ESS2-2) 

Students will be able to:  

Investigation 1- Solids (For Prior Knowledge, See  Unit 2, Parts 1-4) 
● Take a field trip to discover  solid objects in the schoolyard 

environment.    
● Sort the objects into two groups- natural and human-made 

Investigation 2- Liquids (For Prior Knowledge, See Unit 2, Parts 1-3) 
● Search the schoolyard for puddles 
● Observe the water closely and describe properties 
● Identify two additional liquid characteristics- pour and flow 
● Identify puddles as liquids 

 

Make observations and/or measurements  to provide evidence that solids and liquids are part of Earth’s environment:  

http://www.nextgenscience.org/sites/ngss/files/2-ESS2-3%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/2-ESS2-2%20June%202015.pdf
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Investigation 1- Solids (For Prior Knowledge, See  Unit 2, Parts 1-4) 
Part 5- Outdoor Solids 

Investigation 2- Liquids (For Prior Knowledge, See Unit 2, Parts 1-3) 
Part 4- Puddles 

 

 

Quick Links 

 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 2   

Connecting with ELA/Literacy and Math p. 3  

Modifications p. 4   

https://www.savvasrealize.com  

https://jr.brainpop.com  

https://www.raz-kids.com/ 

http://www.abcya.com/       

Research on Learning p. 4  

Prior Learning p. 4 

Future Learning p. 5   

Connections to Other Units p. 5  

www.worldbookonline.com 

http://www.fossweb.com 

http://rowlandreading.org/ 

https://www.ixl.com/  

Sample Open Education Resources p. 5  

Teacher Professional Learning Resources p. 5 

Appendix A: NGSS and Foundations p. 7  

https://www.youtube.com 

 http://www.mos.org/EiE 

https://www.pebblego.com    

https://sn2.scholastic.com/ 

        

 

  

https://jr.brainpop.com/
https://www.raz-kids.com/
http://www.worldbookonline.com/
http://www.fossweb.com/
https://www.youtube.com/
http://www.mos.org/EiE
https://sn2.scholastic.com/
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                                       Unit Sequence  

Part A: How can we identify where water is found on Earth and if it is solid or liquid? 

Concepts Formative Assessment 

• Patterns in the natural world can be observed. 

• Water is found in the ocean, rivers, lakes, puddles, and ponds. Water exists 
as solid ice and in liquid form. 

 

Students who understand the concepts are able to: 

• Observe patterns in the natural world. 

• Obtain information using various texts, text features (e.g., headings, tables of 
contents, glossaries, electronic menus, icons) and other media that will be 
useful in answering a scientific question. 

• Obtain information to identify where water is found on Earth and to 
communicate that it can be a solid or liquid. 

• Investigate puddles outdoors and create puddles where none previously 
existed. 

                                       Unit Sequence  

Part B: In what ways can you represent the shapes and kinds of land and bodies of water in an area? 

Concepts Formative Assessment 

• Patterns in the natural world can be observed. 
• Maps show where things are located. One can map the shapes and kinds of 

land and water in any area. 

Students who understand the concepts are able to: 

• Observe patterns in the natural world. 
• Develop a model to represent patterns in the natural world. 
• Develop a model to represent the shapes and kinds of land and bodies of 

water in an area. (Assessment does not include quantitative scaling in 
models.) 

 



Hanover Township Schools - Grade 2 Science Curriculum  

Grade 2 Science Unit 4: The Earth’s Land and Water                          Instructional Days: 15 

 

 

What It Looks Like in the Classroom 

Students look for patterns as they identify where water is found on Earth and explore the shapes and kinds of land and bodies of water found in an area. Students 
also develop models to identify and represent the shapes and kinds of land and bodies of water in an area. 

To begin this unit’s progression of learning, students identify where water is found on Earth and whether it is solid or liquid. Using texts, maps, globes, and other 
resources (including appropriate online resources), students will observe that water is found in liquid form in oceans, rivers, lakes, puddles, and ponds. They also 
discover that water exists as a solid in the Earth’s snowcaps and glaciers. 

After students identify where water is found on the Earth, they take a closer look at bodies of water and landforms that can be found in the natural world. Using 
firsthand observations and media resources, students should look for patterns among the types of landforms and bodies of water. For example, students should 
notice that mountains are much taller and more rugged than hills, lakes are an enclosed body of water surrounded by land, and streams flow across land and 
generally end at a larger body of water, such as a lake or the ocean. 

Students should also have opportunities to use maps to determine where landforms and bodies of water are located. As students become more familiar with the 
types and shapes of landforms and bodies of water, they develop models to represent the landforms and bodies of water found in an area. For example, students can 
draw/create a map of the area of the state in which they live, showing various landforms (e.g., hills, coastlines, and islands) and bodies of water (e.g., rivers, lakes, 
ponds, puddles, and the ocean). Teachers should keep in mind that assessment does not include quantitative scaling of models (an accurate proportional relationship 
with the real world). 
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

Students gather information about the types of landforms and bodies of water from experiences or from text and digital resources. They can use this information to 
answer questions such as, “Where can water be found as solid ice or snow year round?” Students should also have the opportunity to use their research to publish a  
writing piece, with guidance and support from adults or collaboratively with peers, based on their findings about various landforms and bodies of water. Diagrams, 
drawings, photographs, audio or video recordings, poems, dioramas, models, or other visual displays can accompany students’ writing to help recount experiences or 
clarify thoughts and ideas. 

Mathematics 

As students collect data about the size of landforms and bodies of water, these numbers can be used to answer questions, make comparisons, or solve problems. For 
example,  

✓ If students know that a mountain is 996 feet in height, a lake is 550 feet deep, a river is 687 miles long, and a forest began growing about 200 years ago, 
have students show each number in three ways using base-ten blocks, number words, and expanded form. 

✓ A stream was 17 inches deep before a rainstorm and 33 inches deep after a rainstorm. How much deeper did it get during the rainstorm? 

As students engage in these types of mathematical connections, they are also modeling with mathematics and reasoning abstractly and quantitatively. When 
modeling with mathematics, students diagram situations mathematically (using equations, for example) and/or solve addition or subtraction word problems. When 
students reason abstractly and quantitatively, they manipulate symbols (numbers and other math symbols) abstractly and attend to the meaning of those symbols 
while doing so. 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community 
helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Science vocabulary is introduced in authentic contexts while students engage in active learning. Strategies for helping all students read, write, speak, and listen 
are described in the Science-Centered Language Development chapter. There is a section on science-vocabulary development with scaffolding strategies for 
supporting English learners. These strategies are essential for English learners, and they are good teaching strategies for all learners. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

Students of all ages may hold the view that the world was always as it is now, or that any changes that have occurred must have been sudden and 
comprehensive. The students in these studies did not, however, have any formal instruction on the topics investigated. Moreover, middle-school students taught by 
traditional means are not able to construct coherent explanations about the causes of volcanoes and earthquakes (NSDL, 2015). 

 

Prior Learning 

Kindergarten Unit 1: Pushes and Pulls 

● A situation that people want to change or create can be approached as a problem to be solved through engineering. Such problems may have many acceptable 
solutions. (secondary) 

 

Future Learning 

Grade 4 Unit 2: Earth Processes 

● The locations of mountain ranges, deep ocean trenches, ocean floor structures, earthquakes, and volcanoes occur in patterns. Most earthquakes and volcanoes 
occur in bands that are often along the boundaries between continents and oceans. Major mountain chains form inside continents or near their edges. Maps can 
help locate the different land and water features areas of Earth.  

Grade 5 Unit 4: Water on the Earth 

● Nearly all of Earth’s available water is in the ocean. Most fresh water is in glaciers or underground; only a tiny fraction is in streams, lakes, wetlands, and the 
atmosphere.  

 
  

http://strandmaps.dls.ucar.edu/?id=SMS-MAP-0048
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=182
http://www.nap.edu/openbook.php?record_id=13165&page=182
http://www.nap.edu/openbook.php?record_id=13165&page=182
http://www.nap.edu/openbook.php?record_id=13165&page=182
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184


Hanover Township Schools - Grade 2 Science Curriculum  

Grade 2 Science Unit 4: The Earth’s Land and Water                          Instructional Days: 15 

 

 

 

Connections to Other Units 

Grade 2 Unit 2: Properties of Matter. 

● Different kinds of matter exist and many of them can be either solid or liquid, depending on temperature. Matter can be described and classified by its observable 
properties. 

● Different properties are suited to different purposes. 

● A great variety of objects can be build up from a small set of pieces. 

 

Sample of Open Education Resources 

None found. 
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Teacher Professional Learning Resources 

Teaching NGSS in K-5: Making Meaning through Discourse 

Presenters were Carla Zembal-Saul, (Penn State University), Mary Starr, (Michigan Mathematics and Science Centers Network), and Kathy Renfrew (Vermont Agency 
of Education). 

After a brief introduction by NSTA's Ted Willard about the Next Generation Science Standards (NGSS), Zembal-Saul, Starr, and Renfrew gave context to 
the NGSS specifically for K-5 teachers, discussing three-dimensional learning, performance expectations, and background information on the NGSS framework for K-5. 
The presenters also gave a number of examples and tips on how to approach NGSS with students, and took participants' questions. The web seminar ended with the 
presentation of a number of recommended NSTA resources for participants to explore. 

View the resource collection.  

Continue discussing this topic in the community forums. 

Evaluating Resources for NGSS: The EQuIP Rubric 

The presenters were Brian J. Reiser, Professor of Learning Sciences in the School of Education and Social Policy at Northwestern University, and Joe Krajcik, Director 
of the CREATE for STEM Institute. 

Ted Willard, NSTA's NGSS Director, introduced the web seminar by providing an overview of the Next Generation Science Standards, including how the standards 
were developed, which states have adopted them and which organization, including the NSTA, have been instrumental in providing assistance in the development of 
the NGSS. Ted also discussed the NSTA's commitment to helping teachers and educators understand the NGSS, so that teachers can begin implementing the new 
standards in their instructional practices. After this brief overview, Brian Reiser, Professor of Learning Sciences, School of Education at Northwestern University and 
Joe Krajcik, Director of CREATE for STEM Institute of Michigan State University introduced the Educators Evaluating Quality Instructional Products (EQuIP) Rubric. 

The web seminar focused on how explaining how the EQuIP rubric can be used to evaluate curriculum materials, including individual lessons, to determine alignment 
of the lesson and/or materials with the NGSS. Three-dimensional learning was defined, highlighted and discussed in relation to the rubric and the NGSS. An emphasis 
was placed on how to achieve the conceptual shifts expectations of NGSS and three-dimensional learning using the rubric as a guide. Links to the lesson plans 
presented and hard copies of materials discussed, including the EQuIP rubric, were provided to participants. The web seminar concluded with an overview of NSTA 
resources on the NGSS available to teachers by Ted, and a Q & A with Brian Reiser and Joe Krajcik. 

View the resource collection.  

Continue discussing this topic in the community forums. 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/Elem_bio.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/Elem_bio.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/Elem_bio.aspx
http://learningcenter.nsta.org/my_learning_center/my_library.aspx?cid=4uluvkApV08_E
http://learningcenter.nsta.org/discuss/
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio41.aspx#Reiser
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio41.aspx#Krajcik
http://learningcenter.nsta.org/share.aspx?id=WhfzAs7QA8
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
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NGSS Crosscutting Concepts: Systems and System Models 

The presenter was Ramon Lopez from the University of Texas at Arlington. This was the seventh web seminar in a series of seven focused on the crosscutting 
concepts that are part of the Next Generation Science Standards (NGSS). 

Continue the discussion in the community forums. 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar22.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar22.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio22.aspx
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
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Appendix A: NGSS and Foundations for the Unit 

 Obtain information to identify where water is found on Earth and that it can be solid or liquid. (2-ESS2-3)  

 Develop a model to represent the shapes and kinds of land and bodies of water in an area.  [Assessment Boundary: Assessment does not include quantitative 
scaling in models.] (2-ESS2-2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

 
Obtaining, Evaluating, and Communicating 
Information  
Obtain information using various texts, text features 
(e.g., headings, tables of contents, glossaries, 
electronic menus, icons), and other media that will 
be useful in answering a scientific question. (2-ESS2-
3) 
 
Developing and Using Models  
Develop a model to represent patterns in the natural 
world. (2-ESS2-2) 

The Roles of Water in Earth’s Surface Processes  

Water is found in the ocean, rivers, lakes, and ponds. 
Water exists as solid ice and in liquid form. (2-ESS2-3) 

 

ESS2.B: Plate Tectonics and Large-Scale System 
Interactions  

Maps show where things are located. One can map 
the shapes and kinds of land and water in any area. 
(2-ESS2-2) 

Patterns  

Patterns in the natural world can be observed. (2- 
ESS2-2 and 2- ESS2-3) 

 

  

http://www.nextgenscience.org/sites/ngss/files/2-ESS2-3%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/2-ESS2-2%20June%202015.pdf
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm


Hanover Township Schools - Grade 2 Science Curriculum  

Grade 2 Science Unit 4: The Earth’s Land and Water                          Instructional Days: 15 

 

 

 

English Language Arts Mathematics 

With guidance and support from adults, use a variety of digital tools to produce 
and publish writing, including in collaboration with peers. (2-ESS2-3) W.2.6 

Recall information from experiences or gather information from provided sources 
to answer a question. (2-ESS2-3) W.2.8 

Create audio recordings of stories or poems; add drawings or other visual 
displays to stories or recounts of experiences when appropriate to clarify ideas, 
thoughts, and feelings. (2-ESS2-2) SL.2.5 

Reason abstractly and quantitatively. (2-ESS2-2) MP.2  

Model with mathematics. (2-ESS2-2) MP.4  

Read and write numbers to 1000 using base-ten numerals, number names, and 
expanded form. (2-ESS2-2) 2.NBT.A.3 

Use addition and subtraction within 100 to solve word problems involving lengths 
that are given in the same units, e.g., by using drawings (such as drawings of 
rulers) and equations with a symbol for the unknown number to represent the 
problem. (2-ESS2-1) 2.MD.B.5 
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NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 22-23 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 37 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 43-45 

  

9.1.2.CR.2: List ways to give back, including making donations, 

volunteering, and starting a business 

 

9.1.2.CAP.1: Make a list of different types of jobs and describe the skills 

associated with each job 
9.4.2.CI.1: Demonstrate openness to new ideas and perspectives  

 

9.4.2.CI.2: Demonstrate originality and inventiveness in work 

 

9.4.2.CT.1: Gather information about an issue, such as climate 

change, and collaboratively brainstorm ways to solve the 
problem 
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Unit Summary 

In what ways do humans slow or prevent wind or water from changing the shape of the land? 

In this unit of study, students apply their understanding of the idea that wind and water can change the shape of land to compare design solutions to slow or prevent 
such change. The crosscutting concepts of stability and change; structure and function; and the influence of engineering, technology, and science on society and the 
natural world are called out as organizing concepts for these disciplinary core ideas. Students demonstrate grade-appropriate proficiency in asking questions and 
defining problems, developing and using models, and constructing explanations and designing solutions. Students are also expected to use these practices to 
demonstrate understanding of the core ideas. 

This unit is based on 2-ESS1-1, 2-ESS2-1, K-2-ETS1-1, and K-2-ETS1-2. 

Student Learning Objectives 

Use information from several sources to provide evidence that Earth events can occur quickly or slowly. [Clarification Statement: Examples of events and timescales 
could include volcanic explosions and earthquakes, which happen quickly and erosion of rocks, which occurs slowly.] [Assessment Boundary: Assessment does not 
include quantitative measurements of timescales.]  (2-ESS1-1) 

Compare multiple solutions designed to slow or prevent wind or water from changing the shape of the land.*[Clarification Statement: Examples of solutions could 
include different designs of dikes and windbreaks to hold back wind and water, and different designs for using shrubs, grass, and trees to hold back the land.]             
(2-ESS2-1) 

Ask questions, make observations, and gather information about a situation people want to change (e.g. climate change)  to define a simple problem that can be 
solved through the development of a new or improved object or tool. (K-2-ETS1-1) 

Investigation- EiE 
● Examine everyday examples of technology 
● Discuss how these objects were designed to solve problems 
● Discuss the materials that objects are made of 
● Identify everyday objects made by people as technology 

http://www.nextgenscience.org/sites/ngss/files/2-ESS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/2-ESS2-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-1%20June%202015.pdf
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● Identify the problem(s) that a particular object solves 
● Identify that objects are designed as a solution to a problem 

 

Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed to solve a given problem. (K-2-ETS1-2) 

Investigation- EiE: The Best of Bugs: Designing Hand Pollinators 
Part 1- Preparatory Lesson: Technology in a Bag 

 

 

Quick Links 

 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting with ELA/Literacy and Math p. 4  

Modifications p. 5   

www.worldbookonline.com 

 http://www.mos.org/EiE 

https://www.pebblego.com  

Research on Learning p. 5  

Prior Learning p. 5 

Future Learning p. 6   

Connections to Other Units p. 6  

https://www.youtube.com 

https://jr.brainpop.com 

http://rowlandreading.org/ 

https://www.ixl.com/  

Sample Open Education Resources p. 7  

Teacher Professional Learning Resources p. 7 

Appendix A: NGSS and Foundations p. 9  

https://www.savvasrealize.com  

http://www.fossweb.com 

https://www.raz-kids.com/ 

http://www.abcya.com/      

https://sn2.scholastic.com/  

 

 
 
 
 
 

http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-2%20June%202015.pdf
http://www.worldbookonline.com/
http://www.mos.org/EiE
https://jr.brainpop.com/
http://www.fossweb.com/
https://www.raz-kids.com/
https://sn2.scholastic.com/
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                                     Unit Sequence  

Part A: What evidence can we find to prove that Earth events can occur quickly or slowly? 

Concepts Formative Assessment 

● Some events happen very quickly; others occur very slowly over a time 
period much longer than one can observe. 

● Things may change slowly or rapidly. 

 

Students who understand the concepts are able to: 

• Make observations from several sources to construct an evidence-based 
account for natural phenomena. 

• Use information from several sources to provide evidence that Earth events 
can occur quickly or slowly. (Assessment does not include quantitative 
measurements of timescales.) Some examples of these events include: 

✓ Volcanic explosions 

✓ Earthquakes 

✓ Erosion of rocks. 
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                                       Unit Sequence  

Part B: In what ways do humans slow or prevent wind or water from changing the shape of the land? 

Concepts Formative Assessment 

• Things may change slowly or rapidly. 
• Developing and using technology has impacts on the natural world. 
• Scientists study the natural and material world. 
• The shape and stability of structures of natural and designed objects are 

related to their function(s). 
• Wind and water can change the shape of the land. 
• Because there is always more than one possible solution to a problem, it is 

useful to compare and test designs. 
• A situation that people want to change or create can be approached as a 

problem to be solved through engineering. 
• Asking questions, making observations, and gathering information are 

helpful in thinking about problems. 
• Before beginning to design a solution, it is important to clearly understand 

the problem. 
• Designs can be conveyed through sketches, drawings, or physical models. 

These representations are useful in communicating ideas for a problem’s 
solutions to other people. 

• Almost all of the objects we use every day are examples of technology. 
• Engineers design technology to solve problems. 
• Technology can be made of many different types of materials. 

Students who understand the concepts are able to: 
• Compare multiple solutions to a problem. 
• Compare multiple solutions designed to slow or prevent wind or water from 

changing the shape of the land. Examples of solutions could include: 

✓ Different designs of dikes and windbreaks to hold back wind and water 

✓ Different designs for using shrubs, grass, and trees to hold back the land. 
• Ask questions based on observations to find more information about the 

natural and/or designed world. 
• Ask questions, make observations, and gather information about a situation 

people want to change to define a simple problem that can be solved 
through the development of a new or improved object or tool. 

• Define a simple problem that can be solved through the development of a 
new or improved object or tool. 

• Develop a simple model based on evidence to represent a proposed object 
or tool.  

• Develop a simple sketch, drawing, or physical model to illustrate how the 
shape of an object helps it function as needed to solve a given problem. 
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What It Looks Like in the Classroom 

In this unit of study, students learn that a situation that people want to change or create can be approached as a problem to be solved through engineering. Before 
beginning to design a solution, it is important to clearly understand the problem, and asking questions, making observations and gathering information are helpful in 
thinking about and clarifying problems. Students learn that designs can be conveyed through sketches, drawings, or physical models, and that these representations 
are useful in communicating ideas for a problem’s solutions to other people. As outlined in the narrative above, students will develop simple sketches or drawings 
showing how humans have helped minimized the effects of a chosen Earth event. 

Students use evidence from several sources to develop an understanding that Earth events can occur quickly or slowly. Because some events happen too quickly too 
observe, and others too slowly, we often rely on models and simulations to help us understand how changes to the surface of the Earth are caused by a number of 
different Earth events. For example,  

✓ Volcanic eruptions are Earth events that happen very quickly. As volcanic eruptions occur, ash and lava are quickly emitted from the volcano. The flow of 
lava from the volcano causes immediate changes to the landscape as it flows and cools.  

✓ Flooding can happen quickly during events such as hurricanes and tsunamis. Flooding can cause rapid changes to the surface of the Earth.  

✓ Rainfall is an event that recurs often over long periods of time and will gradually lead to the weathering and erosion of rocks and soil. 

In order to gather information to use as evidence, students need to make observations. They can easily look for evidence of changes caused by rain, flooding, or 
drought. However, actually observing Earth events as they happen is often not possible; therefore, students will need opportunities to observe different types of 
Earth events using models, simulations, video, and other media and online sources. At this grade level, quantitative measurements of timescales are not important. 
Students do need to see the kinds of changes that Earth events cause, and whether the changes are rapid or slow. 

Students use simple tools to observe, describe, analyze, and sort solid earth materials and learn how the properties of the materials are suited to different purposes. 
The investigations complement the students’ experiences in the Solids and Liquids Module with a focus on earth materials and the influence of engineering and 
science on society and the natural world. Students explore how wind and water change the shape of the land and compare ways to slow the process of erosion. 
Students learn about the important role that earth materials have as natural resources. 

Engaging in engineering design helps students understand that a situation that people want to change or create can be approached as a problem to be solved 
through engineering. Asking questions, making observations, and gathering information are helpful in clearly understanding the problem. Designs can be conveyed 
through sketches, drawings, or physical models. These representations are useful in communicating ideas for a problem’s solutions to other people. In this unit of 
study, students need the opportunity to engage in the engineering design process in order to generate and compare multiple solutions designed to slow or prevent 
wind or water from changing the shape of the land. Students are not expected to come up with original solutions, although original solutions are always welcome. 
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The emphasis is on asking questions, making observations, and gathering information in order to compare multiple solutions designed to slow or prevent wind or 
water from changing the land. This process should include the following steps: 

✓ As a class, with teacher guidance, students brainstorm a list of natural Earth events, such as a volcanoes, earthquakes, tsunamis, or floods. The class selects 
one Earth event to research in order to gather more information.  

✓ As a class or in small groups, with guidance, students conduct research on the selected Earth event using books and other reliable sources. They gather 
information about the problems that are caused by the selected event, and gather information on the ways in which humans have minimized the effects of 
the chosen earth event. For example, 

➢ Different designs of dikes or dams to hold back water, 

➢ Different designs of windbreaks to hold back wind, or 

➢ Different designs for using plants (shrubs, grass, and/or trees) to hold back the land. 

✓ Next, students look for examples in their community of ways that humans have minimized the effect of natural Earth events. This can be accomplished 
through a nature walk or short hike around the schoolyard, during a field trip, or students can make observations around their own neighborhoods. If 
available, students can carry digital cameras (or other technology that allows them to take pictures) in order to document any examples they find. 

✓ Groups select one solution they have found through research and develop a simple sketch, drawing, or physical model to illustrate how it minimizes the 
effects of the selected Earth event.  

✓ Groups should prepare a presentation using their sketches, drawings, or models, and present them to the class. 
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

Students participate in shared research to gather information about Earth events from texts and other media and digital resources. They will use this information to 
answer questions and describe key ideas and details about ways in which the land can change and what causes these changes. Students should also have 
opportunities to compose a writing piece, either independently or collaboratively with peers, using digital tools to produce and publish their writing. Students should 
describe connections between Earth events and the changes they cause, and they should include photographs, videos, poems, dioramas, models, drawings, or other 
visual displays of their work, when appropriate, to clarify ideas, thoughts, and feelings. 

Mathematics 

Students have multiple opportunities to reason abstractly and quantitatively as they gather information from media sources. Students can organize data into picture 
graphs or bar graphs in order to make comparisons. For example, students can graph rainfall amounts. Students can use the data to solve simple addition and 
subtraction problems using information from the graphs to determine the amount of change that has occurred to local landforms. For example, a gulley was 17 
inches deep before a rainstorm and 32 inches deep after a rainstorm. How much deeper is it after the rainstorm? Students must also have an understanding of place 
value as they encounter the varying timescales on which Earth events can occur. For example, students understand that a period of thousands of years is much 
longer than a period of hundreds of years, which in turn is much longer than a period of tens of years. In addition, teachers should give students opportunities to 
work with large numbers as they describe length, height, size, and distance when learning about Earth events and the changes they cause. For example, students 
might write about a canyon that is 550 feet deep, a river that is 687 miles long, or a forest that began growing about 200 years ago. 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community 
helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Science vocabulary is introduced in authentic contexts while students engage in active learning. Strategies for helping all students read, write, speak, and listen 
are described in the Science-Centered Language Development chapter. There is a section on science-vocabulary development with scaffolding strategies for 
supporting English learners. These strategies are essential for English learners, and they are good teaching strategies for all learners. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 
 

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

Students of all ages may hold the view that the world was always as it is now, or that any changes that have occurred must have been sudden and comprehensive. 
The students in these studies did not, however, have any formal instruction on the topics investigated (NSDL, 2015) 

 

Prior Learning 

Kindergarten Unit 1: Pushes and Pulls 

● A situation that people want to change or create can be approached as a problem to be solved through engineering. 

● Asking questions, making observations, and gathering information are helpful in thinking about problems. 

● Before beginning to design a solution, it is important to clearly understand the problem. 

● Designs can be conveyed through sketches, drawings, or physical models. These representations are useful in communicating ideas for a problem’s solutions to 
other people. 

● Because there is always more than one possible solution to a problem, it is useful to compare and test designs. 

 

Future Learning 

Grade 3 Unit 7: Using Evidence to Understand Change in Environments 

• When the environment changes in ways that affect a place’s physical characteristics, temperature, or availability of resources, some organisms survive and 
reproduce, others move to new locations, yet others move into the transformed environment, and some die.(secondary) 

Grade 4 Unit 1: Weathering and Erosion 

• Rainfall helps to shape the land and affects the types of living things found in a region. Water, ice, wind, living organisms, and gravity break rocks, soils, and 

http://strandmaps.dls.ucar.edu/?id=SMS-MAP-0048
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
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sediments into smaller particles and move them around.  

Grade 4 Unit 2: Earth Processes 

• Testing a solution involves investigating how well it performs under a range of likely conditions. (secondary) 

Grade 4 Unit 7: Using Engineering Design with Force and Motion Systems 

• Possible solutions to a problem are limited by available materials and resources (constraints). The success of a designed solution is determined by considering 
the desired features of a solution (criteria). Different proposals for solutions can be compared on the basis of how well each one meets the specified criteria for 
success or how well each takes the constraints into account. (secondary) 

• Different solutions need to be tested in order to determine which of them best solves the problem, given the criteria and the constraints.(secondary) 

Grade 5 Unit 5: Earth Systems 

• Earth’s major systems are the geosphere (solid and molten rock, soil, and sediments), the hydrosphere (water and ice), the atmosphere (air), and the biosphere 
(living things, including humans). These systems interact in multiple ways to affect Earth’s surface materials and processes. The ocean supports a variety of 
ecosystems and organisms, shapes landforms, and influences climate. Winds and clouds in the atmosphere interact with the landforms to determine patterns of 
weather.  

 

Connections to Other Units 

Grade 2 Unit 1: Relationships in Habitats and Unit 2: Properties of Matter 

• A situation that people want to change or create can be approached as a problem to be solved through engineering. 

• Asking questions, making observations, and gathering information are helpful in thinking about problems. 

• Before beginning to design a solution, it is important to clearly understand the problem. 

• Designs can be conveyed through sketches, drawings, or physical models. These representations are useful in communicating ideas for a problem’s solutions to 
other people.  

• Because there is always more than one possible solution to a problem, it is useful to compare and test designs. 

http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=206
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=204
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=208
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
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• A situation that people want to change or create can be approached as a problem to be solved through engineering.  

 

Sample of Open Education Resources 

How Can Water Change the Shape of the Land? 

In this lesson plan children investigate water erosion. Students make a sand tower and observe the erosion as they drop water on it. Students  observe, illustrate, and 
record notes about the process. Short videos and a read aloud also further support understanding of the Performance Expectation. 

How Can Wind Change the Shape of the Land? 

This lesson builds on another lesson created by Jeri Faber in which students discovered how water changes the earth. For this lesson, students take part in a teacher-
led investigation to show how wind changes the land. The children use straws to blow on a small mound or hill of sand. As each child takes a turn, the other students 
record their detailed observations that will later be used to draw conclusions. Students also watch a short video on wind erosion and discuss the new learning with 
partners. 

Finding Erosion at Our School 

In this lesson, students walk around the school grounds, neighborhood, or another area of their community to locate evidence of erosion. Various problems caused 
by erosion are discussed and a solution is developed for one of the problems.  This lesson is one in a series on erosion by Jeri Faber.  A follow-up lesson is available 
where students compare their erosion design solutions. 

 

  

http://ngss.nsta.org/Resource.aspx?ResourceID=390
http://ngss.nsta.org/Resource.aspx?ResourceID=401
http://ngss.nsta.org/Resource.aspx?ResourceID=391
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Teacher Professional Learning Resources 

Assessment for the Next Generation Science Standards 

The presenters were Joan Herman, Co-Director Emeritus of the National Center for Research on Evaluation, Standards, and Student Testing (CRESST) at UCLA; and 
Nancy Butler Songer, Professor of Science Education and Learning Technologies, University of Michigan. 

Dr. Herman began the presentation by summarizing a report by the National Research Council on assessment for the Next Generation Science Standards (NGSS). She 
talked about the development of the report and shared key findings. Next, Dr. Songer discussed challenges for classroom implementation and provided examples of 
tasks that can be used with students to assess their proficiency on the NGSS performance expectations. Participants had the opportunity to submit questions and 
share their feedback in the chat. 

View the resource collection.  

Continue discussing this topic in the community forums. 

NGSS Crosscutting Concepts: Patterns 

The presenter was Kristin Gunckel from the University of Arizona. Dr. Gunckel began the presentation by discussing how patterns fit in with experiences and 

explanations to make up scientific inquiry. Then she talked about the role of patterns in NGSS and showed how the crosscutting concept of patterns progresses 

across grade bands. After participants shared their ideas about using patterns in their own classrooms, Dr. Gunckel shared instructional examples from the 

elementary, middle school, and high school levels. 

NGSS Crosscutting Concepts: Structure and Function 

The presenters were Cindy Hmelo-Silver and Rebecca Jordan from Rutgers University.  Dr. Hmelo-Silver and Dr. Jordan began the presentation by discussing the role 
of the crosscutting concept of structure and function within NGSS. They then asked participants to think about the example of a sponge and discuss in the chat how a 
sponge’s structure relates to its function. The presenters introduced the Structure-Behavior-Function (SBF) theory and talked about the importance of examining the 
relationships between mechanisms and structures. They also discussed the use of models to explore these concepts. Participants drew their own models for one 
example and shared their thoughts about using this strategy in the classroom. 

ESS.2 NGSS Core Ideas: Earth’s Systems 

The presenter was Jill Wertheim from National Geographic Society. The program featured strategies for teaching about Earth science concepts that answer questions 
such as "What regulates weather and climate?" and "What causes earthquakes and volcanoes?" 

Dr. Wertheim began the presentation by introducing a framework for thinking about content related to Earth systems. She then showed learning progressions for 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar34.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar19.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar19.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar24.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar24.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar32.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar32.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio32.aspx
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each concept within the Earth's Systems disciplinary core idea and shared resources and strategies for addressing student preconceptions. Dr. Wertheim also talked 
about changes in the way NGSS addresses these ideas compared to previous common approaches. Continue the discussion in the community forums. 

Appendix A: NGSS and Foundations for the Unit 

Use information from several sources to provide evidence that Earth events can occur quickly or slowly. [Clarification Statement: Examples of events and timescales 
could include volcanic explosions and earthquakes, which happen quickly and erosion of rocks, which occurs slowly.] [Assessment Boundary: Assessment does not 
include quantitative measurements of timescales.]  (2-ESS1-1) 

Compare multiple solutions designed to slow or prevent wind or water from changing the shape of the land.*[Clarification Statement: Examples of solutions could 
include different designs of dikes and windbreaks to hold back wind and water, and different designs for using shrubs, grass, and trees to hold back the land.]             
(2-ESS2-1) 

Ask questions, make observations, and gather information about a situation people want to change  (e.g. climate change) to define a simple problem that can be 
solved through the development of a new or improved object or tool. (K-2-ETS1-1) 

 Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed to solve a given problem. (K-2-ETS1-2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Constructing Explanations and Designing Solutions 

• Make observations (firsthand or from media) to 
construct an evidence-based account for natural 
phenomena. (2-ESS1-1)  

ESS1.C: The History of Planet Earth 

• Some events happen very quickly; others occur very 
slowly, over a time period much longer than one can 
observe. (2-ESS1-1) 

Stability and Change 

• Things may change slowly or rapidly. (2-ESS1-1 
and 2-ESS2-1) 

 

http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://www.nextgenscience.org/sites/ngss/files/2-ESS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/2-ESS2-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/K-2-ETS1-2%20June%202015.pdf
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
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Constructing Explanations and Designing Solutions 

• Compare multiple solutions to a problem. (2-ESS2- 
1) 

 

Asking Questions and Defining Problems 

• Ask questions based on observations to find more 
information about the natural and/or designed 
world(s). (K–2-ETS1-1) 

• Define a simple problem that can be solved through 
the development of a new or improved object or tool. 
(K–2-ETS1-1)  

 

Developing and Using Models 

• Develop a simple model based on evidence to 
represent a proposed object or tool. (K–2-ETS1-2) 

 

ESS2.A: Earth Materials and Systems 

• Wind and water can change the shape of the land. (2-
ESS2-1) 

 

ETS1.C: Optimizing the Design Solution 

• Because there is always more than one possible 
solution to a problem, it is useful to compare and test 
designs. (secondary to 2-ESS2-1) 

 

ETS1.A: Defining and Delimiting Engineering Problems 

• A situation that people want to change or create can 
be approached as a problem to be solved through 
engineering. (K–2-ETS1-1) 

• Asking questions, making observations, and gathering 
information are helpful in thinking about problems. (K–
2-ETS1-1) 

• Before beginning to design a solution, it is important 
to clearly understand the problem. (K– 2-ETS1-1) 

ETS1.B: Developing Possible Solutions 

• Designs can be conveyed through sketches, drawings, 
or physical models. These representations are useful in 
communicating ideas for a problem’s solutions to other 
people. (K–2-ETS1-2) 

Structure and Function 

• The shape and stability of structures of natural 
and designed objects are related to their 
function(s). (K–2-ETS1-2)  

   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

        Connections to Engineering, 
Technology,                      and Applications of 
Science 

 Influence of Engineering, Technology, and Science 
on Society and the Natural World 

• Developing and using technology has impacts on 
the natural world. (2-ESS2-1) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

         Connections to Nature of Science 

Scientific Addresses Questions About the Natural 
and Material World  

• Scientists study the natural and material world. 
(2-ESS2-1)  
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English Language Arts Mathematics 

Ask and answer such questions as who, what, where, when, why, and how to 
demonstrate understanding of key details in a text. (2-ESS1-1), (K-2-ETS1-1)  RI.2.1
  

Describe the connection between a series of historical events, scientific ideas or 
concepts, or steps in technical procedures in a text. (2-ESS1-1) RI.2.3  

With guidance and support from adults, use a variety of digital tools to produce and 
publish writing, including in collaboration with peers. (2-ESS1-1), (K-2-ETS1-1) W.2.6
  

Participate in shared research and writing projects (e.g., read a number of books on a 
single topic to produce a report; record science observations). (2-ESS1-1) W.2.7  

Recall information from experiences or gather information from provided sources to 
answer a question. (2-ESS1-1), (K-2-ETS1-1) W.2.8  

Recount or describe key ideas or details from a text read aloud or information 
presented orally or through other media. (2-ESS1-1) SL.2.2 

Describe the connection between a series of historical events, scientific ideas or 
concepts, or steps in technical procedures in a text. (2-ESS2-1) RI.2.3  

Create audio recordings of stories or poems; add drawings or other visual displays to 
stories or recounts of experiences when appropriate to clarify ideas, thoughts, and 
feelings. (K-2-ETS1-2) SL.2.5 

Compare and contrast the most important points presented by two texts on the same 
topic. (2-ESS2-1) RI.2.9 

Reason abstractly and quantitatively. (2-ESS1-1), (2-ESS2-1), (K-2-ETS1-1) 
MP.2  

Model with mathematics. (2-ESS1-1), (2-ESS2-1)  MP.4  

Use appropriate tools strategically. (2-ESS2-1, (K-2-ETS1-1) MP.5  

Understand place value. (2-ESS1-1) 2.NBT.A  

Use addition and subtraction within 100 to solve word problems involving 
lengths that are given in the same units, e.g., by using drawings (such as 
drawings of rulers) and equations with a symbol for the unknown number 
to represent the problem. (2-ESS2-1) 2.MD.B.5  

Draw a picture graph and a bar graph (with single-unit scale) to represent a 
data set with up to four categories. Solve simple put-together, take-apart, 
and compare problems using information presented in a bar graph. (K-2-
ETS1-1) 2.MD.D.10  
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NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 22-23 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 37 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 43-45 

  

9.1.2.RM.1: Describe how valuable items might 

be damaged or lost and ways to protect them. 

 

9.1.2.CAP.1: Make a list of different types of 

jobs and describe the skills associated with each 

job. 

9.4.2.CT.1: Gather information about an issue, 

such as climate change, and collaboratively 

brainstorm ways to solve the problem (e.g., K-2-

ETS1-1, 6.3.2.GeoGI.2). 

9.4.2.CT.2: Identify possible approaches and 

resources to execute a plan (e.g., 1.2.2.CR1b, 

8.2.2.ED.3). 

9.4.2.IML.2: Represent data in a visual format 

to tell a story about the data (e.g., 2.MD.D.10). 
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Philosophy  

The Hanover Township School District’s science curriculum encourages students to use problem solving and inquiry based approaches to understand science and 
engineering principles.  By combining traditional science concepts (physical science, chemistry, biology, earth, space and environmental sciences) and our students’ 

unique abilities and applying these concepts through engineering and technology, students will learn to think globally while learning locally.  This curriculum will 

follow a coherent progression of concepts that allows students to continually build on and revise their knowledge. 

 

Through the New Generation Science Standards, the “… students, over multiple years of school, actively engage in scientific and engineering practices and 
apply crosscutting concepts to deepen their understanding of the core ideas…”.  The intertwining of these three dimensions will allow a deeper understanding 

of science and engineering concepts and promote better problem solving skills. 

 

Collaborative, student-centered lessons and cooperative learning is essential.  Students will use evidence as a basis for analysis of data and arguments.  Emphasis 
is on the integration of knowledge from a variety of resources and effective communication of an understanding of this knowledge to meet the performance 

expectations. 

 

Adapted from  

Framework for K-12 Science Education. Natl Academy Pr, 2011. Print.  
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Hanover Township Public Schools 
Science Curriculum Grade: 3   

Units of Study:, Unit 1: Foss- Motion and Matter, Unit 2: Foss- Structures of Life, Unit 3: Structures of Life and Environments, Unit 

4: Plants, EIE: Thinking Inside the Box- Plant Packaging Design 

Grade 3 Model Science Unit 1: Motion and Matter                          Instructional Days: 20 

Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

Key Learning Objectives 
(CCSS)/(NJSLS) 

Assessment 
(How the student will demonstrate 

knowledge) 

 

Suggested Length of Study and Dates 

Investigation 1 - Forces 

● How magnets attract and repel other 

metals and magnets? 

● What could cause a change of 

motion? 

 

Investigation 2 - Patterns of Motion 

● How does motion change 

using wheels rolling down ramps? 

 

Investigation 3 - Engineering 

● What are the features on a rolling 

cart, such as design, start position, 

and use of magnets. 

Investigation 4 - Mixtures 

● What outcomes can occur 

when combining materials. 

 

PS2.A: Forces and Motion • Each 

force acts on one particular object 

and has both strength and a direction. 
An object at rest typically has 

multiple forces acting on it, but they 

add to give zero net force on the 
object. Forces that do not sum to zero 

can cause changes in the object’s 

speed or direction of motion. 
(Boundary: Qualitative and 

conceptual, but not quantitative 
addition of forces are used at this 

level.) (3-PS2-1) 

 
PS2.B: Types of Interactions • 

Electric, and magnetic forces 

between a pair of objects do not 

require that the objects be in contact. 

The sizes of the forces in each 

situation depend on the properties of 
the objects and their distances apart 

and, for forces between two magnets, 

on their orientation relative to each 
other. (3-PS2-3) 

 

 

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

 

 

Performance Assessments   

● Student Science Notebooks 

● Portfolios 

 

Cumulative/Benchmark Assessment  

 
 

Formative Assessments: 
● Embedded Assessments 
● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 
● Oral Presentations 

● Interviews 

● Answers to Focus Questions 

● NSTA Formative 

Assessment Probes 

 

● Investigation 1 - 5 days 

● Investigation 2 - 5 days 

● Investigation 3 - 5  days 

● Investigation 4 - 5 days 

TOTAL: 20 Days (4 weeks) 
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Hanover Township Public Schools 
Science Curriculum Grade: 3   

Units of Study: EIE: Thinking Inside the Box- Plant Packaging Design, Unit 1: Foss- Motion and Matter, Unit 2: Foss- Structures of 

Life, Unit 3: Structures of Life and Environments, Unit 4: Plant 

Grade 3 Model Science Unit 2: Structures of Life: Part 1                          Instructional Days: 20 

Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

Key Learning Objectives 
(CCSS)/(NJSLS) 

Assessment 
(How the student will demonstrate 

knowledge) 

 

Suggested Length of Study and Dates 

Investigation 1  
- Meet the Crayfish 

● What are the structures/traits of a 
crayfish? 

● What is a suitable habitat for a 
crayfish? 

● How does a  crayfish move and 
behave? 
 

Investigation 2 
-Owl pellets 

● What are the structures of 
owl pellet? 

● What are the names of 
bones and joints ? 
 

LS3.A: Inheritance of Traits 

• Other characteristics result from 

individuals’ 
interactions with the environment, 

which can 

range from diet to learning. Many 
characteristics involve both 

inheritance and 

environment. (3-LS3-2) 
 

LS4.B: Natural Selection • 
Sometimes the differences in 

characteristics between individuals of 

the same species provide advantages 
in surviving, finding mates, and 

reproducing. (3-LS4-2) 

 

LS2.D: Social Interactions and Group 

Behavior • Being part of a group 

helps animals obtain food, defend 
themselves, and cope with changes. 

Groups may serve different functions 

and vary dramatically in size. (Note: 
Moved from K–2.) (3-LS2-1) 

 

 

 

 

 

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

Cumulative/Benchmark 

Assessment  

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Interviews 

● Answers to Focus Questions 

● NSTA Formative 

Assessment Probes 

● Investigation 1 - 10 days 

● Investigation 2-  10 days 

 

TOTAL: 20 Days (4 weeks) 
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Hanover Township Public Schools 
Science Curriculum Grade: 3   

Units of Study: EIE: Thinking Inside the Box- Plant Packaging Design, Unit 1: Foss- Motion and Matter, Unit 2: Foss- Structures of 

Life, Unit 3: Structures of Life and Environments, Unit 4: Plants 

Grade 3 Model Science Unit 3: Organisms and the Environment                                       Instructional Days: 15 

Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

Key Learning Objectives 
(CCSS)/(NJSLS) 

Assessment 
(How the student will demonstrate 

knowledge) 

 

Suggested Length of Study and Dates 

Investigation 1 - Learn About Animals in 
Various Environments  

● What adaptations suti certain 
animals to live in warm 
environments? 

● What adaptations suit certain 
animals to live in cold 
environments?  

● How can animals be categorized by 
their traits, adaptations, and 
habitats?   

 
Investigation 2  - Research an Animal 

● What is the habitat for a specific 
animal chosen for research? 

● How can the specific animal be 
classified? 

● What are interesting facts about the 
specific animal? 

 

LS3.A: Inheritance of Traits 

• Other characteristics result from 
individuals’ 

interactions with the environment, 

which can 
range from diet to learning. Many 

characteristics involve both 

inheritance and 
environment. (3-LS3-2) 

 

LS4.B: Natural Selection • 
Sometimes the differences in 

characteristics between individuals of 
the same species provide advantages 

in surviving, finding mates, and 

reproducing. (3-LS4-2) 
 

LS4.C: Adaptation • For any 

particular environment, some kinds 
of organisms survive well, some 

survive less well, and some cannot 

survive at all. (3-LS4-3) 
 

LS2.D: Social Interactions and Group 

Behavior • Being part of a group 
helps animals obtain food, defend 

themselves, and cope with changes. 

Groups may serve different functions 
and vary dramatically in size. (Note: 

Moved from K–2.) (3-LS2-1) 

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

Cumulative/Benchmark 

Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Interviews 

● Answers to Focus Questions 

● NSTA Formative 

Assessment Probes 

● Investigation 1 - 8 days 

● Investigation 2 - 7 days 

●  

TOTAL: 15 Days (3 weeks) 
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Hanover Township Public Schools 
Science Curriculum Grade: 3   

Units of Study: EIE: Thinking Inside the Box- Plant Packaging Design, Unit 1: Foss- Motion and Matter, Unit 2: Foss- Structures of 

Life, Unit 3: Structures of Life and Environments, Unit 4: Plants 

Grade 3 Model Science Unit 4: Plants    

Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

Key Learning Objectives 
(CCSS)/(NJSLS) 

Assessment 
(How the student will demonstrate 

knowledge) 

 

Suggested Length of Study and Dates 

Investigation 1 The Study of Seeds 
● What are the properties of seeds? 
● What happens when water is added 

to seeds? 
● What are the parts of a seed? 
● What is the first structure to grow 

for a seed? 
● How do seeds travel? 

 
Investigation 2 Growing Further 

● What do plants need to survive? 
● What is the life cycle of a plant? 

 

LS1.B: Growth and Development of 

Organisms • Reproduction is 

essential to the continued existence of 

every kind of organism. Plants and 

animals have unique and diverse life 

cycles. (3- LS1-1) 
 

 

LS2.C: Ecosystem Dynamics, 
Functioning, and Resilience • When 

the environment changes in ways that 

affect a place’s physical 
characteristics, temperature, or 

availability of resources, some 

organisms survive and reproduce, 
others move to new locations, yet 

others move into the transformed 

environment, and some die. 
(secondary to 3-LS4-4) 

 

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

Cumulative/Benchmark 

Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Focus Questions 

● NSTA Formative 

Assessment Probes 

● Investigation 1 - 10 days 

● Investigation 2-  10 days 

 

TOTAL: 20 Days (4 weeks) 
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Hanover Township Public Schools 
Science Curriculum Grade: 3   

Units of Study: EIE: Thinking Inside the Box- Plant Packaging Design, Unit 1: Foss- Motion and Matter, Unit 2: Foss- Structures of 

Life, Unit 3: Structures of Life and Environments, Unit 4: Plants 

Grade 3 EIE: Thinking Inside the Box - Plant Packaging Design                          Instructional Days: 20 

Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

Key Learning Objectives 
(CCSS)/(NJSLS) 

Assessment 
(How the student will 

demonstrate knowledge) 

 

Suggested Length of Study and Dates 

Thinking Inside the Box: Designing 

Plant Packages 

● What is a package engineer? 

●  How do the needs of both 

products and consumers 

impact package design? 

● What do plants need to live? 

● What are the functions of a 

package, and what structures 

of a package are needed that 

can support the health of a 

plant? 

● How can you imagine, plan, 

create, and improve their own 

plant packages? 

ETS1.A: Defining and Delimiting 

Engineering Problems • Possible solutions to 

a problem are limited by available materials 
and resources (constraints). The success of a 

designed solution is determined by 

considering the desired features of a solution 

(criteria). Different proposals for solutions can 

be compared on the basis of how well each 

one meets the specified criteria for success or 
how well each takes the constraints into 

account. (3–5-ETS1-1) 

 
ETS1.B: Developing Possible Solutions • 

Research on a problem should be carried out 

before beginning to design a solution. Testing 
a solution involves investigating how well it 

performs under a range of likely conditions. 

(3–5-ETS1-2) • At whatever stage, 
communicating with peers about proposed 

solutions is an important part of the design 

process, and shared ideas can lead to 
improved designs. (3–5-ETS1-2) 

 

 ETS1.C: Optimizing the Design Solution • 
Different solutions need to be tested in order 

to determine which of them best solves the 

problem, given the criteria and the constraints. 
(3–5-ETS1-3) 

 

 
 

 

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

Cumulative/Benchmark 

Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook 

Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Interviews 

● Answers to Focus 

Questions 

● NSTA Formative 

Assessment Probes 

● Investigation 1 - 10 days 

● Investigation 2-  10 days 

 

TOTAL: 20 Days (4 weeks) 
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Hanover Township Public Schools 
Science Curriculum Grade: 3   

Units of Study: EIE: Thinking Inside the Box- Plant Packaging Design, Unit 1: Foss- Motion and Matter, Unit 2: Foss- Structures of 

Life, Unit 3: Structures of Life and Environments, Unit 4: Plants 

Grade 3 Model Science Unit 1: Motion and Matter                          Instructional Days: 20 

Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

Key Learning Objectives 
(CCSS)/(NJSLS) 

Assessment 
(How the student will demonstrate 

knowledge) 

 

Suggested Length of Study and Dates 

Investigation 1 - Forces 

● How magnets attract and repel other 

metals and magnets? 

● What could cause a change of 

motion? 

 

Investigation 2 - Patterns of Motion 

● How does motion change using 

wheels rolling down ramps? 

 

Investigation 3 - Engineering 

● What are the features on a rolling 

cart, such as design, start position, 

and use of magnets. 

Investigation 4 - Mixtures 

● What outcomes can occur when 

combining materials. 

 

PS2.A: Forces and Motion • Each 
force acts on one particular object 

and has both strength and a direction. 

An object at rest typically has 
multiple forces acting on it, but they 

add to give zero net force on the 

object. Forces that do not sum to zero 

can cause changes in the object’s 

speed or direction of motion. 

(Boundary: Qualitative and 
conceptual, but not quantitative 

addition of forces are used at this 

level.) (3-PS2-1) 
 

PS2.B: Types of Interactions • 

Electric, and magnetic forces 
between a pair of objects do not 

require that the objects be in contact. 

The sizes of the forces in each 
situation depend on the properties of 

the objects and their distances apart 

and, for forces between two magnets, 
on their orientation relative to each 

other. (3-PS2-3) 

 
 

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

Cumulative/Benchmark 

Assessment  

 

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Interviews 

● Answers to Focus Questions 

● NSTA Formative 

Assessment Probes 

 

● Investigation 1 - 5 days 

● Investigation 2 - 5 days 

● Investigation 3 - 5  days 

● Investigation 4 - 5 days 

TOTAL: 20 Days (4 weeks) 
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Unit Summary 

How do equal and unequal forces on an object affect the object? 

In this unit of study, students are able to determine the effects of balanced and unbalanced forces on the motion of an object and the cause-and-effect relationships of 

magnetic interactions to define a simple design problem that can be solved with magnets. The crosscutting concepts of patterns and cause and effect are identified as 

organizing concepts for these disciplinary core ideas. In the third-grade performance expectations, students are expected to demonstrate grade-appropriate proficiency 

by planning and carrying out investigations. Students are expected to use these practices to demonstrate understanding of the core ideas. In this unit of study, students 

determine the effects of balanced and unbalanced forces on the motion of an object and the cause-and-effect relationships of magnetic interactions to define a simple 

design problem that can be solved with magnets. 

Student Learning Objectives 

Plan and conduct an investigation to provide evidence of the effects of balanced and unbalanced forces on the motion of an object.  

Students will be able to . . .  

Investigation 1 - Forces 

● Identify how magnets 

attract and repel other 

metals and magnets. 

● Identify what could cause a 

change of motion. 

Investigation 2 - Patterns of 

Motion 

● Identify how motion 

changes using wheels 

rolling down ramps. 

● Identify rules of 

motion applied in 

various investigations.

  

Investigation 3 - Engineering 

● Identify features on a rolling cart, 

such as design, start position, and use 

of magnets. 

Investigation 4 - Mixtures 

● Analyze outcome of combining materials. 

● Recognize the importance of accurate measurements. 

 

(3-PS2-1) 

Make observations and/or measurements of an object’s motion to provide evidence that a pattern can be used to predict future motion.  

Investigation 1- Forces 

Part 1 - Two Forces 

Part 2 - Magnetic Force 

Part 3 - More About 

Forces 

 

Investigation 2 - Patterns 

of Motion 

Part 1- Wheel-and-Axle 

Systems 

Part 2 - Predicting 

Motion of New Systems 

Part 3 - Twirly Birds 

Part 4 - Tops  

Investigation 3 - 

Engineering  

Part 1 - From Here to 

There  

Part 2 - Distance 

Challenge  

Part 3 - Investigating 

Start Position  

Part 4 - Cart Tricks  

Investigation 4 - 

Mixtures  

Part 1 - Mixing Solids 

and Liquids  

Part 2 - Reactions  

Part 3 - Metric Field 

Day  

(3-PS2-2) 

Quick Links 

Discovery Education 

http://www.nextgenscience.org/sites/ngss/files/3-PS2-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/3-PS2-2%20June%202015.pdf
http://www.discoveryeducation.com/
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                                       Unit Sequence  

Investigation 1:  

What happens when magnets interact with other magnets and paper clips? 

How is the magnetic field affected when more magnets are added? 

What causes change in motion? 

Concepts Formative Assessment 

Magnetic force between objects does not require that the objects be in contact; 

the strength of cause change of motion. 

Gravity is the force that the magnetic force depends on the objects' properties and 

their distance apart. 

How magnets interact depends on their orientation (sometimes they attract and 

sometimes they repel). 

Each force acting on an object has a strength and a direction. Unbalanced forces 

(pushes or pulls) pull things toward the center of Earth. 

Students who understand the concepts are able to: 

● Identify cause-and-effect relationships. 

● Plan and conduct investigations collaboratively to produce data to serve as the 

basis for evidence. 

● Use fair tests in which variables are controlled and the number of trials 

considered. 

● Plan and conduct an investigation to provide evidence of the effects of 

balanced and unbalanced forces on the motion of an object.  

Ask questions while observing the interaction of magnets. 

Develop a model to explain the attraction between magnets and         

        paper clips.             

Analyze and interpret data in order to make a prediction about the boundary of 

the magnetic field. 

 

                                       Unit Sequence  

Investigation 2: 

 How can we change the motion of wheels rolling down ramps? 

http://kids.nationalgeographic.com/
https://jr.brainpop.com/
https://www.pebblego.com/
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What rules help predict where a rolling cup will end up? 

What happens to the motion of a twirly bird when the design changes? 

What is the best design for a top? 

 

Concepts Formative Assessment 

● The patterns of an object’s motion in various situations can be 

observed and measured. 

● When past motion exhibits a regular pattern, future motion can be 

predicted from it. 

● A wheel-and-axle system with two sizes of wheels describes a curved 

path when rolled down a slope. The system curves toward the smaller 

wheel. 

● A twirly bird is a simple winged system that spins when it interacts 

with air; variables affect twirler performance. 

● Tops exhibit rotational motion (spinning) when torque is applied to 

the axial shaft; variables affect top performance. 

● Identify cause-and-effect relationships. 

● Plan and conduct investigations collaboratively to produce data to serve 

as the basis for evidence. 

● Use fair tests in which variables are controlled and the number of trials 

considered. 

● Plan and conduct an investigation to provide evidence of the effects of 

balanced and unbalanced forces on the motion of an object.  

● Ask questions about how changes of system variables affect the system’s 

motion. 

● Make observations to produce data to test a design. 

● Communicate observations and comparisons of motion, using precise 

vocabulary. 
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                                       Unit Sequence  

Investigation 3:  

What are some important features of a cart that will roll from here to there? 

How can you improve the design of your cart? 

How does start position affect how far a cart rolls? 

How can you use magnets to do cart tricks? 

Concepts Formative Assessment 

● Possible solutions to a problem are limited by available materials and 

other resources (constraints). 

● The success of a designed solution is determined by considering the 

desired features of a solution (criteria). 

● Research on a problem should be carried out before beginning to 

design a solution. Testing a solution involves evaluating how well it 

performs under a range of likely conditions. 

● The pattern of an object’s or a system’s motion in various situations 

can be observed and measured. 

● When past motion exhibits a pattern, it can be used to predict future 

motion. 

 

Students who understand the concepts are able to: 

● Identify cause-and-effect relationships. 

● Plan and conduct investigations collaboratively to produce data to serve 

as the basis for evidence. 

● Use fair tests in which variables are controlled and the number of trials 

considered. 

● Plan and conduct an investigation to provide evidence of the effects of 

balanced and unbalanced forces on the motion of an object.  

● Ask questions while observing the interaction of magnets. 

● Communicate with peers about proposed design solutions. 

● Compare proposals for design solutions on the basis of how well each 

one meets the criteria for success and how well each takes the constraints 

into account. 
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                                       Unit Sequence  

Investigation 4:  

What happens when you mix two materials? 

What happens when you mix two materials? 

What is the importance of accurate measurements for a metric field day? 

Concepts Formative Assessment 

● A mixture is two or more materials distributed evenly throughout one 

another. 

● A special class of mixture, a solution, results when a solid material 

dissolves (disappears) in a liquid. 

● Starting materials change into new materials during chemical 

reactions. 

● Mass is neither created nor destroyed during physical and chemical 

interactions. Matter is conserved. 

 

Students who understand the concepts are able to: 

● Identify cause-and-effect relationships. 

● Plan and conduct investigations collaboratively to produce data to serve 

as the basis for evidence. 

● Use fair tests in which variables are controlled and the number of trials 

considered. 

● Plan and conduct an investigation to provide evidence of the effects of 

balanced and unbalanced forces on the motion of an object.  

● Make a number of simple mixtures. 

● Mix materials to observe solutions and reactions. 

● Weigh materials to confirm conservation of matter. 

● Apply measurement concepts learned throughout the module to     

create field events that require measurement. 

 

 

What It Looks Like in the Classroom 

In this unit of study, students look for cause-and-effect relationships as they investigate the effects of balanced and unbalanced forces on the motion of an object. They 

learn that objects in contact exert forces on each other, and these forces have both strength and direction. When forces are balanced, there is no change in the motion or 

the position of an object. In other words, an object at rest typically has multiple forces acting on it, but the forces balance out to equal a zero net force on the object. For 

example, if two children stand with their hands together and push against each other, the pushing force each exerts balances to a net zero effect if neither child moves. 

Pushing a box from both sides also demonstrates a balanced force if the forces do not produce any change in motion or position of the box. 

When forces are unbalanced, however, there is a change in the motion and/or position of the object the forces are acting on. If the same two children from the example 

above were pushing against each other, and one child moves his/her hands, arms, or feet forward while the other child moves backward, this would demonstrate an 

unbalanced force. The first child is pushing with greater force than the second. 

Through planning and conducting investigations, students will come to understand that forces that result in changes in an object’s speed or direction of motion are 

unbalanced. Students can observe everyday examples on the playground, with seesaws and swings and by kicking and throwing soccer balls. As they conduct 

investigations and make observations, students should identify the cause-and-effect relationships at work and identify the objects that are exerting forces on one 

another. They should also use qualitative descriptions when identifying the relative strength (greater than, less than, equal) and direction of the forces, even if an object 

is at rest. 

Investigating the effects of forces on objects will also give students opportunities to observe that patterns exist everywhere. Patterns are found in shapes, structures, 
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natural environments, and recurring events. Scientists and engineers analyze patterns to make predictions, develop questions, and create solutions. As students have 

opportunities to observe forces interacting with objects, they will ask questions and analyze and interpret data in order to identify patterns of change in the motion of 

objects and to make predictions about an object’s future motion. When students are on the playground, they can observe multiple patterns of change in the back-and-

forth motion of a child swinging on a swing or in the up-and-down motion of a seesaw. In the classroom, students can observe a variety of objects, such as marbles 

rolling back and forth in bowls or tops spinning across the floor. 

Throughout this unit, as students plan and carry out investigations, it is extremely important that they routinely identify cause-and-effect relationships and look for 

patterns of change as objects interact. As students interact with objects, such as when they push a door closed, bounce a ball, or roll a ball down a ramp, they may ask, 

“What caused the changes that I observed? How can I change the way in which the object moved?” Students need to have many experiences in order to deepen their 

understanding of the cause-and-effect relationships between balanced and unbalanced forces on the motion of an object, and they should be guided to plan and conduct 

fair tests, testing only one variable at a time. 

Students will use Chromebooks to record their observations and collaborate on investigation open-ended questions.  

 

 

Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

● In order to integrate the CCSS for ELA into this unit, students need opportunities to read content-specific texts to deepen their understanding of force and motion. 

As they read, teachers should pose questions such as, “What interactions can you identify between the objects in the text?” and “What patterns of motion are 

described in the text?” Students should be encouraged to answer questions and cite evidence from the text to support their thinking. 

● To further support the integration of the ELA standards, students can also conduct short research projects about simple force-and-motion systems and the 

interactions that occur among forces and objects within the systems. For example, students could be asked to conduct a short study by bouncing a ball 10 times and 

identifying the patterns they observe. Next students could predict, based on the patterns they saw, what would happen if they bounced the ball 10 more times. 

Students then could draw a model of the force and motion system, identifying the structures and forces that interact within the system. This would also give 

students the opportunity to develop note-taking skills and use multiple sources to collect information about force and motion. 

Mathematics 

● In order to integrate the Common Core State Standards for Mathematics, students can use measurement tools in a variety of ways to conduct investigations. 

Students could find the mass of an object in order to understand that the heavier something is, the greater the force needed to cause a change in its motion. Students 

could use rulers or tape measures to measure the distance an object moves. Student can then record and analyze their data to determine patterns of change and 

explain cause-and-effect relationships, while reasoning abstractly and quantitatively.  
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Personal Finance Literacy 9.1 Standard 

9.1 Personal Financial Literacy:  

This standard outlines the important fiscal 

knowledge, habits, and skills that must be 

mastered in order for students to make 

informed decisions about personal finance. 

Financial literacy is an integral component 

of a student's college and career readiness, 

enabling students to achieve fulfilling, 

financially-secure, and successful careers  

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf  

 PAGES 20-22 

Career Awareness Exploration 

Preparedness and Training 9.2  

This standard outlines the importance of 

being knowledgeable about one's interests 

and talents, and being well informed about 

postsecondary and career options, career 

planning, and career requirements 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf  

 

PAGES 37-40  

Life Literacies and Key Skills 9.4 

This standard outline key literacies and 

technical skills such as critical thinking, 

global and cultural awareness, and 

technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy  

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf  

 

PAGES 43-52 

• 9.1.2.CR.1: Recognize ways to volunteer 

in the classroom, school and community.  

● 9.1.2.CAP.1: Make a list of 

different types of jobs and describe 

the skills associated with each job. 

 

9.4.2.CI.1: Demonstrate openness to new 
ideas and perspectives (e.g., 1.1.2.CR1a, 
2.1.2.EH.1, 6.1.2.CivicsCM.2).  
9.4.2.CI.2: Demonstrate originality and 
inventiveness in work (e.g., 1.3A.2CR1a).  
 

 

  

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf


9 

 

Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 

of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 

graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as google classroom, experts from the 

community helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 

representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 

understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

● Use of Chromebooks  

 

Research on Student Learning 

Students believe constant speed needs some cause to sustain it. In addition, students believe that the amount of motion is proportional to the amount of force; that if a 

body is not moving, there is no force acting on it; and that if a body is moving there is a force acting on it in the direction of the motion. Students also believe that 

objects resist acceleration from the state of rest because of friction -- that is, they confound inertia with friction (NSDL, 2015). 

 

Prior Learning 

Kindergarten Unit 1: Pushes and Pulls 

● Pushes and pulls can have different strengths and directions. 

● Pushing or pulling on an object can change the speed or direction of the object’s motion and can start or stop it. 

● When objects touch or collide, they push on one another and can change motion. 

● A bigger push or pull causes things speed up or slow down more quickly. 

 

Grade 1 Unit 1: Patterns of Change in the Sky 

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
http://nsdl.oercommons.org/courses/nsdl-science-literacy-maps/view
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● Patterns of the motion of the sun, moon, and stars in the sky can be observed, described, and predicted. 

 

Future Learning 

Grade 4 Unit 5: Energy Transfer 

● Waves, which are regular patterns of motion, can be made in water by disturbing the surface. When waves move across the surface of deep water, the water goes 

up and down in place; there is no net motion in the direction of the wave except when water meets a beach. 

● Waves of the same type can differ in amplitude (height) and length (the spacing between wave peaks). 

Grade 5 Unit 6: Interactions Within the Earth, Sun and Moon System 

● The gravitational force of Earth acting on an object near Earth’s surface pulls that object toward the planet’s center. 

Grade 6 Unit 4: Force and Motion 

● For any pair of interacting objects, the force exerted by the first object on the second object is equal in strength to the force that the second object exerts on the 

first, but in the opposite direction (Newton’s third law). 

● The motion of an object is determined by the sum of the forces acting on it; if the total force on the object is not zero, the object’s motion will change. The greater 

the mass of the object, the greater the force needed to achieve the same change in motion. For any given object, a larger force causes a larger change in motion. 

● All positions of objects and the directions of forces and motions must be described in an arbitrarily chosen reference frame and arbitrarily chosen units of size. In 

order to share information with other people, these choices must also be shared. 

● The solar system consists of the sun and a collection of objects, including planets, their moons, and asteroids that are held in orbit around the sun by its 

gravitational pull on them. 

● This model of the solar system can explain eclipses of the sun and the moon. Earth’s spin axis is fixed in direction over the short term but is tilted relative to its 

orbit around the sun. The seasons are a result of that tilt and are caused by the differential intensity of sunlight on different areas of Earth across the year. 

● The solar system appears to have formed from a disk of dust and gas, drawn together by gravity. 

● Water continually cycles among land, ocean, and the atmosphere via transpiration, evaporation, condensation and crystallization, and precipitation, as well as 

downhill flows on land. 

● The complex patterns of the changes in the movement of water in the atmosphere are determined by winds, landforms, and ocean temperatures and currents; which 

are major determinants of local weather patterns. 

● Global movements of water and its changes in form are propelled by sunlight and gravity. 

● Variations in density due to variations in temperature and salinity drive a global pattern of interconnected ocean currents. 

● Water’s movements—both on land and underground—cause weathering and erosion, which change the land’s surface features and create underground formations. 

 

Connections to Other Units 

In Unit 4, Weather, Climate, and Plants students identified patterns that can help them make predictions about the weather. They will build on their understanding of 

patterns as they interact with objects in order to identify the patterns of change in an object’s motion and use those patterns to make predictions. 
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Sample of Open Education Resources 

Puffing Forces:  Students will predict and observe what happens when a force is applied to an object, and compare the relative effects of a force of the same strength on 

objects of different weights by using a straw to gently puff air at a ping pong ball then a golf ball and measuring the distance the ball travels with a ruler.  Students will 

repeat this procedure using a harder puff. This lesson was adapted from the Utah Education Network http://www.uen.org/Lessonplan/preview?LPid=14858 

Robo Arm:  This fun activity is one of five in a series of space based engineering challenges developed by NASA and Design Squad where students are engaged in 

implementing the Engineering Design process to build a robotic arm that can lift a cup off a table using cardboard strips, brass fasteners, paper clips, straw, string, tape 

and a cup. The activity includes an instructor’s guide, questioning techniques, discussion questions, extension activity, a rubric, and 3 short video clips that enhance the 

purpose of the activity and its relevance to NASA. 

Friction Shoe Project - Students will problem solve by constructing the bottom of the shoe to meet the needs of certain activities and terrain, utilizing their 

understanding of friction and surfaces  

  

http://moodle.tbaisd.org/mod/resource/view.php?id=68562
http://www.uen.org/Lessonplan/preview?LPid=14858
http://ngss.nsta.org/Resource.aspx?ResourceID=138
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Teacher Professional Learning Resources 

Using FOSS - Motion and Matter (Grade 3) 

www.fossweb.com  

Use Teacher Tablet Companion to navigate website 

 

Science Instruction Companion from the Danielson model 

http://www.nj.gov/education/aps/cccs/science/ScienceInstructionCompanion 

 

Stem Teaching Tools 

http://stemteachingtools.org/tools 

 

National Science Teacher Association 

http://www.nsta.org 

 

PebbleGo 

www.pebblego.com  

Science Object: Newton’s First Law 

This Science Object is the second of four Science Objects in the Force and Motion SciPack. It provides a conceptual and real-world understanding of Newton’s First 

Law of Motion. All objects will maintain a constant speed and direction of motion unless an unbalanced outside force acts upon it. When an unbalanced force acts on 

an object, its speed or direction (or both) will change. The tendency of objects to maintain a constant speed and direction of motion (velocity) in the absence of an 

unbalanced force is known as inertia. Even in the most familiar, everyday situations, frictional forces can complicate the analysis of motion, although the basic 

principles still apply. 

 

 

 

 

  

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar16.aspx
http://www.fossweb.com/
http://www.nj.gov/education/aps/cccs/science/ScienceInstructionCompanion
http://stemteachingtools.org/tools
http://www.nsta.org/
http://www.pebblego.com/
http://learningcenter.nsta.org/product_detail.aspx?id=10.2505/7/SCB-FM.2.1
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Appendix A: NGSS and Foundations for the Unit 

Plan and conduct an investigation to provide evidence of the effects of balanced and unbalanced forces on the motion of an object. [Clarification Statement: 

Examples could include an unbalanced force on one side of a ball can make it start moving; and, balanced forces pushing on a box from both sides will not produce 

any motion at all.] [Assessment Boundary: Assessment is limited to one variable at a time: number, size, or direction of forces. Assessment does not include 

quantitative force size, only qualitative and relative. Assessment is limited to gravity being addressed as a force that pulls objects down.] (3-PS2-1) 

Make observations and/or measurements of an object’s motion to provide evidence that a pattern can be used to predict future motion. [Clarification 

Statement: Examples of motion with a predictable pattern could include a child swinging in a swing, a ball rolling back and forth in a bowl, and two children on a see-

saw.] [Assessment Boundary: Assessment does not include technical terms such as period and frequency.] (3-PS2-2)  

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Planning and Carrying Out Investigations 

● Plan and conduct an investigation collaboratively 

to produce data to serve as the basis for evidence, 

using fair tests in which variables are controlled 

and the number of trials considered. (3-PS2-1) 

● Make observations and/or measurements to 

produce data to serve as the basis for evidence for 

an explanation of a phenomenon or test a design 

solution. (3-PS2-2) 

 

PS2.A: Forces and Motion 

● Each force acts on one particular object and has 

both strength and a direction. An object at rest 

typically has multiple forces acting on it, but they 

add to give zero net force on the object. Forces 

that do not sum to zero can cause changes in the 

object’s speed or direction of motion. (Boundary: 

Qualitative and conceptual, but not quantitative 

addition of forces are used at this level.) (3-PS2-

1) 

● The patterns of an object’s motion in various 

situations can be observed and measured; when 

that past motion exhibits a regular pattern, future 

motion can be predicted from it. (Boundary: 

Technical terms, such as magnitude, velocity, 

momentum, and vector quantity, are not 

introduced at this level, but the concept that some 

quantities need both size and direction to be 

described is developed.) (3-PS2-2) 

PS2.B: Types of Interactions 

● Objects in contact exert forces on each other. (3-

PS2-1) 

Cause and Effect 

● Cause and effect relationships are routinely 

identified. (3-PS2-1) 

Patterns 

● Patterns of change can be used to make 

predictions. (3-PS2-2) 

● Make a claim about the merit of a 

design solution that reduces the impacts of 

climate change and/or a weather-related 

hazard.(3-ESSE-1) 

 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

         Connections to Nature of Science 

 Science Knowledge is Based on Empirical 

Evidence 

● Science findings are based on recognizing 

patterns. (3-PS2-2) 

Scientific Investigations Use a Variety of Methods 

● Science investigations use a variety of methods, 

tools, and techniques. (3-PS2-1) 

 

 

 

http://www.nextgenscience.org/sites/ngss/files/3-PS2-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/3-PS2-2%20June%202015.pdf
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
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English Language Arts Mathematics 

Ask and answer questions to demonstrate understanding of a text, referring 

explicitly to the text as the basis for the answers. RI.3.1 (3-PS2-1) 

Conduct short research projects that build knowledge about a topic. W.3.7 (3-PS2-

1),(3-PS2-2) 

Recall information from experiences or gather information from print and digital 

sources; take brief notes on sources and sort evidence into provided categories. 

W.3.8 (3-PS2-1),(3-PS2-2) 

Reason abstractly and quantitatively. MP.2 (3-PS2-1) 

Use appropriate tools strategically. MP.5  (3-PS2-1) 

Measure and estimate liquid volumes and masses of objects using standard units 

of grams (g), kilograms (kg), and liters (l).  Add, subtract, multiply, or divide to 

solve one-step word problems involving masses or volumes that are given in the 

same units, e.g., by using drawings (such as a beaker with a measurement scale) to 

represent the problem. 3.MD.A.2 (3-PS2-1) 
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Science – Accommodations and Modifications Strategies for Consideration 

Special Education 

Students   
English Language 

Learners 
At-Risk Students Gifted and Talented 

Students  
Students with 504s 

● Pair visual 
prompts with 

verbal 

presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Pre Teach 

vocabulary 
● Provide flashcards 

with key science 
terminology   

● Use manipulatives 
and visual 

representation to 

examine concepts  
● Utilize mnemonic 

tricks to improve 
memory  

● Use manipulatives 

to visualize 
concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Note taker or lab 

assistant 
● Group lab 

assignments 

● Create a word wall 
● Utilize native 

language 

translation (peer, 
online assistive 

technology, 
translation device, 

bilingual 
dictionary) 

● Preteach 

vocabulary 
● Use graphic 

organizers or 
other visual model 

● Use manipulatives 

to visualize 
concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Use nonverbal 

responses 
(thumbs up/down) 

● Use sentence 
frames 

● Design questions 

for different 
proficiency levels 

● Utilize partners 
and partner talk 

● Break down large 
assignments into 

smaller tasks 

● Utilize “Can Do” 
Descriptors 

https://wida.wisc.

● Pair visual 
prompts with 

verbal 

presentations  
● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Work within group 

or partners. Self-
select partners 

ahead of time to 
choose positive 

role model.  
● Repeat and 

practice Model 

skills / techniques 
to be mastered. 

● Use metacognitive 
work 

● Extend  time to 

complete class 
work  

● Provide copy of 
class notes 

● Utilize preferential 
seating to be 

mutually 

determined by the 
student and 

teacher  

● Structure the 

learning around 

explaining or 

solving a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to 

extend learning 

opportunities.  

●  Interdisciplinary 

and problem-

based 

assignments with 

planned scope and 

sequence  

● Advance, 

accelerated, or 

compacted 

content  

● Abstract and 

advanced higher-

level thinking  

● Allowance for 

individual student 

interests  

● Pair visual 
prompts with 

verbal 

presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Preteach 

vocabulary  
● Use manipulatives 

and visual 
representation to 

examine concepts  
● Use mnemonic 

tricks to improve 

memory 
● Note taker or lab 

assistant 
● Group lab 

assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 

web-based 

materials & 
assignments 

● Note takes, audio 
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● Use of scribe 

● Adaptive computer 
to type 

assignments 
● Adjustable lab 

tables and lab 

equipment within 
reach 

● Additional time for 
lab assignments 

● Assignments in 

electronic format 
to facilitate 

communication, 
web-based 

materials & 
assignments 

● Note takes, audio 

& video recorded 
class sessions 

● Captioned videos 
● Preferred seating 

● Tactile drawings, 

graphs, and three-
dimensional 

models, 
● Large print 

handouts, lab 
signs, and 

equipment labels 

● Computer 
equipped to 

enlarge screen 
characters and 

images 

● LED projection 
microscopes 

● Audio, braille or 
electronic notes, 

handouts, and 

texts 
● Braille signs & 

edu/teach/can-

do/descriptors 

 

● Note taker or lab 
assistant 

● Group lab 

assignments 
● Additional time for 

lab assignments 
● Assignments in 

electronic format 

to facilitate 
communication, 

web-based 
materials & 

assignments 
● Note takes, audio 

& video recorded 

class sessions 
● Computer with 

optical character 
reader and voice 

output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Computer with 
optical character 

reader and voice 

output 
● Interpreter or real 

time captioning 
● Demonstration 

reviews 

 

 

● Allow student to 

use a computer to 
complete 

assignments. 
● Use manipulatives 

to examine 

concepts  
● Note taker or lab 

assistant 
● Group lab 

assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 

web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 

● Computer with 
optical character 

reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 

reviews 

● Assignments 

geared to 

development in 

areas of affect, 

creativity, 

cognition, and 

research skills  

● Complex, in-depth 

assignments  

● Diverse 

enrichment that 

broadens learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

& video recorded 

class sessions 
● Computer with 

optical character 
reader and voice 

output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 
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equipment labels 

● Raised-line 
drawings, clay 

models, 3-D 
triangles and 

spheres for 

geometric shapes 
● Verbal descriptions 

of visual aids 
● Auditory lab 

warning signs 

● Adaptive lab 
equipment 

● Computer with 
optical character 

reader and voice 
output 

● Interpreter or real 

time captioning 
● Demonstration 

reviews 
● Visual warning 

system for lab 

emergencies 
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Hanover Township Public Schools 
Science Curriculum Grade: 3   

Units of Study: EIE: Thinking Inside the Box- Plant Packaging Design, Unit 1: Foss- Motion and Matter, Unit 2: Foss- Structures of 

Life, Unit 3: Structures of Life and Environments, Unit 4: Plant 

Grade 3 Model Science Unit 2: Structures of Life: Part 1                          Instructional Days: 20 

Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

Key Learning Objectives 
(CCSS)/(NJSLS) 

Assessment 
(How the student will demonstrate 

knowledge) 

 

Suggested Length of Study and Dates 

Investigation 1  
- Meet the Crayfish 

● What are the structures/traits of a 
crayfish? 

● What is a suitable habitat for a 
crayfish? 

● How does a  crayfish move and 
behave? 
 

Investigation 2 
-Owl pellets 

● What are the structures of owl 
pellet? 

● What are the names of bones and 
joints ? 
 

LS3.A: Inheritance of Traits 
• Other characteristics result from 

individuals’ 

interactions with the environment, 
which can 

range from diet to learning. Many 

characteristics involve both 
inheritance and 

environment. (3-LS3-2) 

 
LS4.B: Natural Selection • 

Sometimes the differences in 

characteristics between individuals of 
the same species provide advantages 

in surviving, finding mates, and 

reproducing. (3-LS4-2) 
 

LS2.D: Social Interactions and Group 

Behavior • Being part of a group 

helps animals obtain food, defend 

themselves, and cope with changes. 

Groups may serve different functions 
and vary dramatically in size. (Note: 

Moved from K–2.) (3-LS2-1) 

 
 

 

 
 

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

Cumulative/Benchmark 

Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Interviews 

● Answers to Focus Questions 

● NSTA Formative 

Assessment Probes 

● Investigation 1 - 10 days 

● Investigation 2-  10 days 

 

TOTAL: 20 Days (4 weeks) 
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Unit Summary 

What are the behaviors and structures of a crayfish? 

What is an owl and what is found inside one? 

How does the owl pellet show the life cycle of the food chain? 

In this unit of study, students develop an understanding of the similarities and differences in organisms’ life cycles. In addition, students use evidence to construct an 
explanation for how the variations in characteristics among individuals of the same species may provide advantages in surviving, finding mates, and reproducing. 
Students will also acquire an understanding that organisms have different inherited traits and that the environment can also affect the traits that an organism 
develops. The crosscutting concepts of patterns and cause and effect are called out as organizing concepts for these disciplinary core ideas. Students demonstrate 
grade-appropriate proficiency in developing and using models and constructing explanations and designing solutions. Students are also expected to use these 
practices to demonstrate understanding of the core ideas. Students will compare and contrast the rodent bones found in the owl pellet to the human body.  

This unit is based on 3-LS1-1 and 3-LS4-2.  

Student Learning Objectives 

Develop models to describe that organisms have unique and diverse life cycles but all have in common birth, growth, reproduction, and death.  

Investigation 1  
- Meet the Crayfish 

● Identify the structures/traits of a crayfish. 
● Describe a suitable habitat for a crayfish. 
● Identify how crayfish move and behave.

  

Investigation 2  - Owl Pellets  
● Identify structures of owl pellet  
● Identify bones and joints  
● Compare and contrast structures  

Make observations, compare/contrast, and study the life cycle of various organisms. 

Investigation 1 - Meet the Crayfish 
Part 1 - Meet the Crayfish 
Part 2 - Crayfish Habitat 
Part 3 - Crayfish at Home 
Part 4 - Crayfish Territory 

Investigation 2 - Owl Pellets  
Part 1 - Read Introduction “Barn Owls” 
Part 2 - Investigate Owl Pellet  
Part 3 - Record Findings  
Part 4 - Compare and Contrast to Human Bones  

(3-LS1-1)  

 Use evidence to construct an explanation for how the variations in characteristics among individuals of the same species may provide advantages in surviving, 
finding mates, and reproducing. [Clarification Statement: Examples of cause and effect relationships could be plants that have larger thorns than other plants may be 
less likely to be eaten by predators; and, animals that have better camouflage coloration than other animals may be more l ikely to survive and therefore more likely to 
leave offspring.] (3-LS4-2) 

http://www.nextgenscience.org/sites/ngss/files/3-LS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/3-LS4-2%20June%202015.pdf
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Quick Links 

  Pebble Go                                                                              

  Discovery Education                                                               BrainPop Jr 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting with ELA/Literacy and Math p. 3  

Modifications p. 4   

Research on Learning p. 5  

Prior Learning p. 5 

Future Learning p. 5   

Connections to Other Units p. 6 

Sample Open Education Resources p. 6  

Teacher Professional Learning Resources p. 6 

Appendix A: NGSS and Foundations p. 8  

 

 

 
 

  

https://www.pebblego.com/
http://www.discoveryeducation.com/
https://jr.brainpop.com/
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                                       Unit Sequence  

Investigation 1: Crayfish 

What are the structures of a crayfish? 

How do crayfish structures and behaviors help crayfish survive? 

How are the structures of crayfish and other animals alike and different? 

How are the structures of crayfish and other animals alike and different? 

What is needed to sustain a food chain? 

Concepts Formative Assessment 

● Crayfish have observable structures that serve various functions 
in growth, survival, and reproduction. Crayfish have particular 
requirements for life, including clean, cool water with oxygen; 
food; and space. 

● Adaptations are structures and behaviors of an organism that 
help it survive and reproduce. 
● Difference in characteristics between individuals of the same 
species may provide an advantage in surviving. 
● When the environment changes, some plants and animals 
survive and reproduce, others decline and move to new locations, 
and some die. 
● Organisms are related in feeding relationships called food 
chains. Animals eat plants, and other animals eat those animals. 
Some organisms live in social groups. 

Students who understand the concepts are able to: 

● Sort and organism's (inherited traits) using similarities and differences in 
patterns. 

● Make predictions using patterns of change. 

● Develop models to describe phenomena. 

● Develop models to describe that organisms have unique and diverse life 
cycles but all have in common birth, growth, reproduction, and death. (I.e., 
Changes organisms go through during their life form a pattern.)  

● Observe, analyze, and interpret observations of crayfish 
structures and behavior as individuals and in groups. 
● Use models to understand change over time. 
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                                       Unit Sequence  

Investigation 2: Owl Pellets  

What is found in an owl pellet?  

How are rodent bones similar to the bones in the human body?  

Concepts Formative Assessment 

● A skeleton is a system of interacting bones. Bones have 

several functions: support, protection, and movement. The 

skeletons of humans and other mammals have many similarities. 

● The number and kinds of bones in an organism are 

characteristics inherited from the parents of the organism. 

 

Students who understand the concepts are able to: 

● Identify cause-and-effect relationships in order to explain change. 

● Use evidence (e.g., observations, patterns) to construct an explanation. 

● Sort and organism's (inherited traits) using similarities and differences in 
patterns. 
● Make predictions using patterns of change. 
● Develop models to describe phenomena. 
● Develop models to describe that organisms have unique and diverse life 
cycles but all have in common birth, growth, reproduction, and death. (I.e., 
Changes organisms go through during their life form a pattern.)  

● Observe, analyze, and interpret observations of crayfish structures 
and behavior as individuals and in groups. 

 

What It Looks Like in the Classroom 

In third grade, students learn that the changes an organism goes through during its life form an observable pattern. Although different types of organisms have unique and 
diverse life cycles, they follow a pattern of birth, growth, reproduction, and death. While observing and studying life cycles, students should look closely for patterns of 
change and use these observed patterns to make predictions. They should also sort and classify a variety of organisms using the similarities and differences they observe.  

Animals, likewise, go through observable patterns of change, which allow students to sort and classify them based on the stages of their life cycles. Some animals begin their 
life cycles with a live birth, while others hatch from eggs. Students should develop models to describe the unique and diverse life cycles of organisms. They can draw 
diagrams, build physical models, or create presentations to show the patterns of change that make up the life cycles of given organisms. As students become familiar with the 
stages in the life cycles of different animals, they will come to understand that reproduction is essential to the continued existence of every kind of organism. 

In third grade, students will observe the structures of crayfish and the bones of a mice found in owl pellets. The students will care for the organisms by providing clean water, 
food, and space in their habitat.  Students will observe the organisms in their habitat and how they claim and protect their territory. The students will observe crayfish 
behavior, structure, habitats, and life cycles. Students will also be able to identify the bones of mice and what their functions are  

The students will participate in various investigations including Meet the Crayfish, Crayfish Habitat, Crayfish at home, Crayfish territory, and dissecting owl pellets. The third 
graders will use Foss Next Generation kit materials, Chromebooks, and science notebooks to log observations and record key concepts.  
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

Students need opportunities to read about the life cycles and inherited traits of organisms in a variety of texts and resources. During discussions, teachers might pose 
questions such as 

✓ What are the stages of an organism’s life cycle? 

✓ How do the life cycles of organisms compare? 

✓ What makes an organism’s life cycle unique? 

✓ How do organisms use their characteristics to survive, find mates, and reproduce? 

✓ How do organisms communicate?  

✓ How are rodent bones similar to human bones? 

Students need access to a variety of books, pictures, and maps. They should be able to refer to these resources specifically when answering questions, articulating 
the main idea, and describing the key ideas using supporting details in their explanations. Additionally, they should describe the relationship between scientific ideas 
or concepts and using language that pertains to time, sequence, and cause and effect. 

Students also need opportunities to write informative/explanatory texts to convey ideas and information gathered through investigations and from other resources. 
For example, after reading texts about a given organism, students should be expected to use key details and appropriate facts about that organism to compose an 
informative piece of writing that lists some of the organism’s traits that might give it an advantage in survival, growth, or reproduction over others of its kind. 
Students can also use Venn diagrams or T-charts to compare traits among individuals from a common species. These data can be used to explain how variations in 
characteristics can give an advantage to one or another individual in reproduction, growth, or survival. Students should also have the opportunity to report on how 
one or more traits of an organism give it an advantage in survival, growth, and/or reproduction in its environment. As students speak, they should share relevant 
facts, details, and information while speaking clearly and at an understandable pace. 

Mathematics 

Students can draw scaled picture graphs or bar graphs to represent a data set with several categories, such as the average length of the life span of a variety of 
organisms, which could range from days to hundreds of years, or the varying reproductive capacity of organisms, which could range from a single offspring to 
thousands. As students analyze their data, they may observe similarities within a category of organisms (e.g., mammals, reptiles, or insects) or marked differences 
across these same categories. Analyzing data will help students understand that organisms have unique and diverse life cycles, but all have in common birth, growth, 
reproduction, and death. As students collect, organize, and analyze their data, they have opportunities to reason abstractly and model with mathematics. 
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Personal Finance Literacy 9.1 Standard 

9.1 Personal Financial Literacy:  

This standard outlines the important fiscal 

knowledge, habits, and skills that must be 

mastered in order for students to make 

informed decisions about personal finance. 

Financial literacy is an integral component 

of a student's college and career readiness, 

enabling students to achieve fulfilling, 

financially-secure, and successful careers  

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf  

 PAGES 20-22 

Career Awareness Exploration 

Preparedness and Training 9.2  

This standard outlines the importance of 

being knowledgeable about one's interests 

and talents, and being well informed about 

postsecondary and career options, career 

planning, and career requirements  

 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf  

 

PAGES 37-40  

Life Literacies and Key Skills 9.4 

This standard outline key literacies and 

technical skills such as critical thinking, 

global and cultural awareness, and 

technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy  

 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf  

 

 

PAGES 43-52 

• 9.1.2.CR.1: Recognize ways to volunteer 

in the classroom, school and community.  

● 9.1.2.CAP.1: Make a list of 

different types of jobs and describe 

the skills associated with each job. 

 

9.4.2.CI.1: Demonstrate openness to new 
ideas and perspectives (e.g., 1.1.2.CR1a, 
2.1.2.EH.1, 6.1.2.CivicsCM.2).  
9.4.2.CI.2: Demonstrate originality and 
inventiveness in work (e.g., 1.3A.2CR1a).  
 

  

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as Google Classroom and Google Docs, 
experts from the community helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 
● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA)    

 
Research on Student Learning 

N/A 

 

Prior Learning 

Grade 1 Unit 2: Characteristics of Living Things 

● Individuals of the same kind of plant or animal are recognizable as similar but can also vary in many ways.  

 

Future Learning 

Grade 6 Unit 1: Growth, Development, and Reproduction of Organisms 

● Animals engage in characteristic behaviors that increase the odds of reproduction.  

● Plants reproduce in a variety of ways, sometimes depending on animal behavior and specialized features for reproduction.  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
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● Genetic factors as well as local conditions affect the growth of the adult plant.  

Grade 6 Unit 2: Matter and Energy in Organisms and Ecosystems 

● Organisms, and populations of organisms, are dependent on their environmental interactions both with other living things and with nonliving factors.  

● In any ecosystem, organisms and populations with similar requirements for food, water, oxygen, or other resources may compete with each other for limited 
resources, access to which consequently constrains their growth and reproduction.  

● Growth of organisms and population increases are limited by access to resources.  

● Similarly, predatory interactions may reduce the number of organisms or eliminate whole populations of organisms. Mutually beneficial interactions, in contrast, 
may become so interdependent that each organism requires the other for survival. Although the species involved in these competitive, predatory, and mutually 
beneficial interactions vary across ecosystems, the patterns of interactions of organisms with their environments, both living and nonliving, are shared.  

Grade 7 Unit 6: Inheritance and Variation of Traits 

● In sexually reproducing organisms, each parent contributes half of the genes acquired (at random) by the offspring. Individuals have two of each chromosome 
and hence two alleles of each gene, one acquired from each parent. These versions may be identical or may differ from each other.  

● In addition to variations that arise from sexual reproduction, genetic information can be altered because of mutations. Though rare, mutations may result in 
changes to the structure and function of proteins. Some changes are beneficial, others harmful, and some neutral to the organism.  

Grade 8 Unit 2: Selection and Adaptation 

● Natural selection leads to the predominance of certain traits in a population, and the suppression of others.  

● In artificial selection, humans have the capacity to influence certain characteristics of organisms by selective breeding. One can choose desired parental traits 
determined by genes, which are then passed onto offspring.  

 

Connections to Other Units 

Grade 3 Unit 4: Traits 

● Students used patterns and cause-and-effect relationships to understand that organisms have different inherited traits, and that the environment can also affect 
the traits that an organism develops.  

Grade 3 Unit 6: Organisms and Environment 

● Students use evidence to construct explanations for how the variations in characteristics among individuals of the same species may provide advantages in 
surviving, finding mates, and reproducing.  

● They also use cause-and-effect relationships to understand that when the environment changes, some organisms survive and reproduce, some move to new 
locations, some move into the transformed environment, and some die. 

  

http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
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Sample of Open Education Resources 

Let's Hear It For Ladybugs! 

This article describes a ladybug life cycle unit that incorporates language arts and science concepts. Students build on their prior knowledge of butterflies as they 
explore the metamorphosis of ladybugs. To create their final project, clay life cycle models, students synthesize what they learned from live observation and 
nonfiction texts. 

Simply Butterflies! 

This article gives suggestions for building a simple walk-in classroom butterfly observatory and using the observatory to hatch out Painted Lady butterflies as part of a 
four-week unit on life cycle stages. 

 

Teacher Professional Learning Resources 

 Assessment for the Next Generation Science Standards 

The presenters were Joan Herman, Co-Director Emeritus of the National Center for Research on Evaluation, Standards, and Student Testing (CRESST) at UCLA; and 
Nancy Butler Songer, Professor of Science Education and Learning Technologies, University of Michigan. 

Dr. Herman began the presentation by summarizing a report by the National Research Council on assessment for the Next Generation Science Standards (NGSS). She 
talked about the development of the report and shared key findings. Next, Dr. Songer discussed challenges for classroom implementation and provided examples of 
tasks that can be used with students to assess their proficiency on the NGSS performance expectations. Participants had the opportunity to submit questions and 
share their feedback in the chat. 

View the resource collection.  

Continue discussing this topic in the community forums. 

NGSS Crosscutting Concepts: Patterns 

The presenter was Kristin Gunckel from the University of Arizona. Dr. Gunckel began the presentation by discussing how patterns fit in with experiences and 

explanations to make up scientific inquiry. Then she talked about the role of patterns in NGSS and showed how the crosscutting concept of patterns progresses 

across grade bands. After participants shared their ideas about using patterns in their own classrooms, Dr. Gunckel shared instructional examples from the 

elementary, middle school, and high school levels. 

NGSS Crosscutting Concepts: Structure and Function 

The presenters were Cindy Hmelo-Silver and Rebecca Jordan from Rutgers University.  Dr. Hmelo-Silver and Dr. Jordan began the presentation by discussing the role 
of the crosscutting concept of structure and function within NGSS. They then asked participants to think about the example of a sponge and discuss in the chat how a 
sponge’s structure relates to its function. The presenters introduced the Structure-Behavior-Function (SBF) theory and talked about the importance of examining the 
relationships between mechanisms and structures. They also discussed the use of models to explore these concepts. Participants drew their own models for one 
example and shared their thoughts about using this strategy in the classroom. 

http://ngss.nsta.org/Resource.aspx?ResourceID=475
http://ngss.nsta.org/Resource.aspx?ResourceID=476
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar34.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar19.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar19.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar24.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar24.aspx
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NGSS Core Ideas: Heredity: Inheritance and Variation of Traits 

The presenter was Ravit Golan Duncan of Rutgers University. The program featured strategies for teaching about life science concepts that answer questions such as 
"How are the characteristics of one generation related to the previous generation?" and "Why do individuals of the same species vary in how they look, function, and 
behave?"  

Dr. Duncan began the presentation by discussing the importance of heredity as a disciplinary core idea. She then described how student learning should progress 

across grade levels and showed examples of common preconceptions. Dr. Duncan also shared strategies and resources for teaching about heredity.  

Visit the resource collection.  

Continue discussing this topic in the community forums.  

 
 

Appendix A: NGSS and Foundations for the Unit 

Develop models to describe that organisms have unique and diverse life cycles but all have in common birth, growth, reproduction, and death. [Clarification 
Statement: Changes organisms go through during their life form a pattern.] (3-LS1-1)  

 Use evidence to construct an explanation for how the variations in characteristics among individuals of the same species may provide advantages in surviving, 
finding mates, and reproducing. [Clarification Statement: Examples of cause and effect relationships could be animals that have better camouflage coloration than 
other animals may be more likely to survive and therefore more likely to leave offspring.] (3-LS4-2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Developing and Using Models 

● Develop models to describe phenomena. (3-LS1-
1) 

Constructing Explanations and Designing Solutions 

● Use evidence (e.g., observations, patterns) to 
construct an explanation. (3-LS4-2) 

 

LS1.B: Growth and Development of Organisms 

● Reproduction is essential to the continued 
existence of every kind of organism. Plants and 
animals have unique and diverse life cycles. (3-
LS1-1) 

LS4.B: Natural Selection 

● Sometimes the differences in characteristics 
between individuals of the same species provide 
advantages in surviving, finding mates, and 
reproducing. (3-LS4-2) 

Patterns 

● Patterns of change can be used to make 
predictions. (3-LS1-1) 

Cause and Effect 

● Cause and effect relationships are routinely 
identified and used to explain change. (3-LS4-
2),(3-LS4-3) 

● Make a claim about the merit of a 

design solution that reduces the impacts of 

climate change and/or a weather-related 

hazard .(3-ESSE-1) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar37.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar37.aspx
http://learningcenter.nsta.org/share.aspx?id=0q0zkMdY90
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://www.nextgenscience.org/sites/ngss/files/3-LS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/3-LS4-2%20June%202015.pdf
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
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 Connections to Nature of Science 

Scientific Knowledge is Based on Empirical Evidence 

● Science findings are based on recognizing 
patterns. (3-LS1-1) 

 

English Language Arts Mathematics 

Ask and answer questions to demonstrate understanding of a text, referring 
explicitly to the text as the basis for the answers. (3-LS4-2) RI.3.1  

Determine the main idea of a text; recount the key details and explain how they 
support the main idea. (3-LS4-2) RI.3.2  

Describe the relationship between a series of historical events, scientific ideas or 
concepts, or steps in technical procedures in a text, using language that pertains 
to time, sequence, and cause/effect. (3-LS4-2) RI.3.3  

Use information gained from illustrations (e.g., maps, photographs) and the 
words in a text to demonstrate understanding of the text (e.g., where, when, 
why, and how key events occur). (3-LS1-1) RI.3.7 

Report on a topic or text, tell a story, or recount an experience with appropriate 
facts and relevant, descriptive details, speaking clearly at an understandable 
pace. (3-LS4-2) SL.3.4  

Create engaging audio recordings of stories or poems that demonstrate fluid 
reading at an understandable pace; add visual displays when appropriate to 
emphasize or enhance certain facts or details. (3-LS1-1) SL.3.5 

Write informative/explanatory texts to examine a topic and convey ideas and 
information clearly. (3-LS4-2) W.3.2 

Reason abstractly and quantitatively. (3-LS4-2) MP.2  

Model with mathematics. (3-LS1-1), (3-LS4-2)  MP.4 

Number and Operations in Base Ten (3-LS1-1) 3.NBT 

Number and Operations—Fractions (3-LS1-1) 3.NF  

Draw a scaled picture graph and a scaled bar graph to represent a data set with 
several categories. Solve one- and two-step “how many more” and “how many 
less” problems using information presented in scaled bar graphs. (3-LS4-2) 
3.MD.B.3 

Generate measurement data by measuring lengths using rulers marked with 
halves and fourths of an inch. Show the data by making a line plot, where the 
horizontal scale is marked off in appropriate units—whole numbers, halves, or 
quarters. (3-LS4-1) 3.MD.B.4 
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Science – Accommodations and Modifications Strategies for Consideration 

Special Education 

Students   
English Language 

Learners 
At-Risk Students Gifted and Talented 

Students  
Students with 504s 

● Pair visual 
prompts with 

verbal 

presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Pre Teach 

vocabulary 
● Provide flashcards 

with key science 
terminology   

● Use manipulatives 
and visual 

representation to 

examine concepts  
● Utilize mnemonic 

tricks to improve 
memory  

● Use manipulatives 

to visualize 
concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Note taker or lab 

● Create a word wall 
● Utilize native 

language 

translation (peer, 
online assistive 

technology, 
translation device, 

bilingual 
dictionary) 

● Preteach 

vocabulary 
● Use graphic 

organizers or 
other visual model 

● Use manipulatives 

to visualize 
concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Use nonverbal 

responses 
(thumbs up/down) 

● Use sentence 
frames 

● Design questions 

for different 
proficiency levels 

● Utilize partners 
and partner talk 

● Break down large 
assignments into 

smaller tasks 

● Pair visual 
prompts with 

verbal 

presentations  
● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Work within group 

or partners. Self-
select partners 

ahead of time to 
choose positive 

role model.  
● Repeat and 

practice Model 

skills / techniques 
to be mastered. 

● Use metacognitive 
work 

● Extend  time to 

complete class 
work  

● Provide copy of 
class notes 

● Utilize preferential 
seating to be 

mutually 

● Structure the 

learning around 

explaining or 

solving a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to 

extend learning 

opportunities.  

●  Interdisciplinary 

and problem-

based 

assignments with 

planned scope and 

sequence  

● Advance, 

accelerated, or 

compacted 

content  

● Abstract and 

advanced higher-

level thinking  

● Pair visual 
prompts with 

verbal 

presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Preteach 

vocabulary  
● Use manipulatives 

and visual 
representation to 

examine concepts  
● Use mnemonic 

tricks to improve 

memory 
● Note taker or lab 

assistant 
● Group lab 

assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 

web-based 
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assistant 

● Group lab 
assignments 

● Use of scribe 
● Adaptive computer 

to type 

assignments 
● Adjustable lab 

tables and lab 
equipment within 

reach 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 

web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 

● Captioned videos 
● Preferred seating 

● Tactile drawings, 
graphs, and three-

dimensional 
models, 

● Large print 

handouts, lab 
signs, and 

equipment labels 
● Computer 

equipped to 

enlarge screen 
characters and 

images 
● LED projection 

● Utilize “Can Do” 

Descriptors 
https://wida.wisc.

edu/teach/can-

do/descriptors 

 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 

lab assignments 
● Assignments in 

electronic format 
to facilitate 

communication, 
web-based 

materials & 

assignments 
● Note takes, audio 

& video recorded 
class sessions 

● Computer with 

optical character 
reader and voice 

output 
● Interpreter or real 

time captioning 
● Demonstration 

reviews 

● Computer with 
optical character 

reader and voice 
output 

● Interpreter or real 

time captioning 
● Demonstration 

reviews 

determined by the 

student and 
teacher  

● Allow student to 
use a computer to 

complete 

assignments. 
● Use manipulatives 

to examine 
concepts  

● Note taker or lab 

assistant 
● Group lab 

assignments 
● Additional time for 

lab assignments 
● Assignments in 

electronic format 

to facilitate 
communication, 

web-based 
materials & 

assignments 

● Note takes, audio 
& video recorded 

class sessions 
● Computer with 

optical character 
reader and voice 

output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Allowance for 

individual student 

interests  

● Assignments 

geared to 

development in 

areas of affect, 

creativity, 

cognition, and 

research skills  

● Complex, in-depth 

assignments  

● Diverse 

enrichment that 

broadens learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

materials & 

assignments 
● Note takes, audio 

& video recorded 
class sessions 

● Computer with 

optical character 
reader and voice 

output 
● Interpreter or real 

time captioning 

● Demonstration 
reviews 
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microscopes 

● Audio, braille or 
electronic notes, 

handouts, and 
texts 

● Braille signs & 

equipment labels 
● Raised-line 

drawings, clay 
models, 3-D 

triangles and 

spheres for 
geometric shapes 

● Verbal descriptions 
of visual aids 

● Auditory lab 
warning signs 

● Adaptive lab 

equipment 
● Computer with 

optical character 
reader and voice 

output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Visual warning 
system for lab 

emergencies 
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Hanover Township Public Schools 
Science Curriculum Grade: 3   

Units of Study: EIE: Thinking Inside the Box- Plant Packaging Design, Unit 1: Foss- Motion and Matter, Unit 2: Foss- Structures of 

Life, Unit 3: Structures of Life and Environments, Unit 4: Plants 

Grade 3 Model Science Unit 3: Organisms and the Environment                                       Instructional Days: 15 

Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

Key Learning Objectives 
(CCSS)/(NJSLS) 

Assessment 
(How the student will demonstrate 

knowledge) 

 

Suggested Length of Study and Dates 

Investigation 1 - Learn About Animals in 
Various Environments  

● What adaptations suti certain 
animals to live in warm 
environments? 

● What adaptations suit certain 
animals to live in cold 
environments?  

● How can animals be categorized by 
their traits, adaptations, and 
habitats?   

 
Investigation 2  - Research an Animal 

● What is the habitat for a specific 
animal chosen for research? 

● How can the specific animal be 
classified? 

● What are interesting facts about the 
specific animal? 

 

LS3.A: Inheritance of Traits 

• Other characteristics result from 
individuals’ 

interactions with the environment, 

which can 
range from diet to learning. Many 

characteristics involve both 

inheritance and 
environment. (3-LS3-2) 

 

LS4.B: Natural Selection • 
Sometimes the differences in 

characteristics between individuals of 
the same species provide advantages 

in surviving, finding mates, and 

reproducing. (3-LS4-2) 
 

LS4.C: Adaptation • For any 

particular environment, some kinds 
of organisms survive well, some 

survive less well, and some cannot 

survive at all. (3-LS4-3) 
 

LS2.D: Social Interactions and Group 

Behavior • Being part of a group 
helps animals obtain food, defend 

themselves, and cope with changes. 

Groups may serve different functions 
and vary dramatically in size. (Note: 

Moved from K–2.) (3-LS2-1 

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

Cumulative/Benchmark 

Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Interviews 

● Answers to Focus Questions 

● NSTA Formative 

Assessment Probes 

● Investigation 1 - 8 days 

● Investigation 2 - 7 days 

●  

TOTAL: 15 Days (3 weeks) 
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Unit Summary 

Why do animals live in the environments that they live in? 

How do they adapt?  

In this unit of study, students develop an understanding of the idea that when the environment changes, some organisms survive and reproduce, some move to new 
locations, some move into the transformed environment, and some die. Students develop an understanding of the idea that when the environment changes, some 
organisms survive and reproduce, some move to new locations, some move into the transformed environment, and some die. The crosscutting concepts of systems 
and system models; scale, proportion, and quantity; and the influence of engineering, technology, and science on society and the natural world  are called out as 
organizing concepts for these disciplinary core ideas. The crosscutting concepts of cause and effect and the interdependence of science, engineering, and technology 
are called out as organizing concepts for these disciplinary core ideas. Students demonstrate grade-appropriate proficiency in engaging in argument from evidence. 
Students are also expected to use this practice to demonstrate understanding of the core ideas. 

This unit is based on 3-LS2-1 and 3-LS4-3.  

Student Learning Objectives 

Construct an argument that animals have made adaptations in order to survive in their environments. (3-LS2-1) 

 

Investigation 1 - Learn About Animals in Various 
Environments  

● Identify adaptations that suit certain 
animals to live in warm environments 

● Identify adaptations that suit certain 
animals to live in cold environments  

● Categorize animals by their traits, 
adaptations, and habitats   

Investigation 2  - Research  
● Research an animal of student choice, 

specifically looking at their habitat, 
classification, traits, and interesting facts 

● Write a three-paragraph essay using the 
information  

● Create and present Powerpoint  

 

 

Construct an argument with evidence that in a particular habitat some organisms can survive well, some survive less well, and some cannot survive at 
all. [Clarification Statement: Examples of evidence could include needs and characteristics of the organisms and habitats involved. The organisms and their habitat 
make up a system in which the parts depend on each other.] (3-LS4-3) 

 
 

http://www.nextgenscience.org/sites/ngss/files/3-PS2-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/3-LS4-3%20June%202015.pdf
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   PebbleGo                                                                                 Science Facts- Animals                                                          Build Your Wild Self 

Unit Sequence p. 2  
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Appendix A: NGSS and Foundations p. 9  

   Nat Geo for Kids  

 

                                       Unit Sequence  

Investigation 1: What particular traits does your animal have for their habitat? 

Concepts Formative Assessment 

● Cause-and-effect relationships are routinely identified and used to explain 
change. 

● Knowledge of relevant scientific concepts and research findings is important 
in engineering. 

● For any particular environment, some kinds of organisms survive well, some 
survive less well, and some cannot survive at all. 

● Organisms and their habitat make up a system in which the parts depend on 
each other. 

Students who understand the concepts are able to: 

● Identify cause-and-effect relationships in order to explain change. 

● Construct an argument with evidence.  

● Construct an argument with evidence (e.g., needs and characteristics of the 
organisms and habitats involved) that in a particular habitat, some 
organisms can survive well, some can survive less well, and some cannot 
survive at all. 

● Written report on animal  

● Powerpoint presentation  

  

https://www.pebblego.com/
http://www.sciencekids.co.nz/sciencefacts/animals.html
http://www.buildyourwildself.com/
http://kids.nationalgeographic.com/
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What It Looks Like in the Classroom 

Organisms and their habitats make up a system in which they are interdependent. Environmental factors affect the growth and survival of every type of organism, 
and organisms in turn affect the environment. The focus of this unit of study is identifying cause-and-effect relationships between the environment and organisms’ 
ability to survive and reproduce. 

In this unit, students first learn that all organisms have a variety of behaviors and traits that enable them to survive. One of these behaviors includes forming groups. 
Groups serve different functions and can vary dramatically in size. Animals may form groups to obtain food, to defend themselves, and/or to cope with changes in 
their environment. Students should have opportunities to conduct research on animals that form groups in order to understand how being part of a group is 
beneficial to survival and reproduction. Students might begin with studying animals that are indigenous to the local environment (e.g., squirrels, coyotes, deer, birds, 
or fish), and then investigate other animals of interest, such as (but not limited to) lions, sea turtles, or penguins. For each animal that is studied, students should 
identify the social structure of the group and how this structure supports individuals in their need to obtain food, defend themselves, and reproduce. 

Topics to focus on might be the roles of males and females within a group as well as the interactions between parents and offspring. For example, within some 
groups of animals, the offspring leave the nest or pack early while others remain for longer periods of time. Those that stay within the group for longer periods of 
time may do so because of the benefits provided by the group structure. As students compare group structures of different animals and the functions that define 
each, they should also think about how the size of the group and the roles of individuals within the group affect the animals’ overall ability to obtain food and defend  
themselves. Students will construct arguments with evidence, using cause-and-effect relationships to show why some animals form groups and how this is 
advantageous to survival and reproduction.  

In this unit, students also learn that for any particular environment, some kinds of organisms survive well, some survive less well, and some cannot survive at all. As 
students explore the components of a given environment, they learn that each environment has a particular climate as well as finite sources of water and space. Each 
environment will support organisms (both plants and animals) with structures and behaviors that are best suited to the climate and resources available. Students will 
need opportunities to investigate the organisms (plants and animals) that live in certain environments and determine what traits and behaviors allow these 
organisms to survive and reproduce in that environment. In addition, students should identify some examples of organisms that would survive less well, or not at all, 
in that environment, and give evidence to support their thinking. Students construct arguments with evidence, using cause-and-effect relationships, to show how the 
needs and characteristics of the organisms are not well suited for the given environment. 

 

Specifically, students will use various books, internet sources, and prior knowledge to construct a research report. First, students will read and discuss animals and 
their habitats in the reading textbook and science books. Stories will include animals in the Southwest and a discussion about adaptation for their environment will 
enhance their foundational knowledge. Students will also read about animals in various climates to stress the adaptations needed to survive in different regions. 
Then, students will independently read about specific animals and fill out a graphic organizer focusing on traits, habitats, classification, and interesting facts. Students 
will construct a rough draft essay and final draft. To culminate the assignment, students will create a powerpoint presentation surrounded around their animal facts.  

Additional projects may include: 

● Reading Diary of a Worm and creating their own “diary-style” story using their animal as the main character  
● Grade-level play describing the different habitats and the animals that survive there  
● Creative writing using “Build Your Wild Self”, which combines animal adaptations and the human body 
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

Students need opportunities use informational text and other resources to gather information about organisms and the environments in which they live. Students 
should be able to ask and answer questions to demonstrate understanding of content-specific text and be able to cite evidence from the text to support their 
thinking. For example, after reading an article about wolves, students ask and answer questions such as: 

✓ How does being a member of a pack help wolves survive? 

✓ What characteristics do wolves have that enable them to survive in their environment? 

✓ How do humans affect the environment and habitats of animals? 

 

Students should be able to refer specifically to the text when answering questions, articulating the main idea and describing key details in their explanations. 
Students also need opportunities to write informative/explanatory texts and opinion pieces with supporting evidence to convey their ideas and understanding of 
cause-and-effect relationships between the environment and an organism’s ability to survive and reproduce. For example, after reading text about a given animal, 
students should be expected to use key details and appropriate facts about that animal to compose an informative piece of writing that describes the animal’s 
characteristics and behaviors that aid in its survival. Students should also have the opportunity to orally report on a given topic, sharing relevant facts and details 
while speaking clearly and at a reasonable pace. 

Mathematics 

Students can model with mathematics by graphing the average number of organisms that make up a group among a variety of species. For example, some species 
live in small groups of six to eight members, while others live in groups that include thousands of organisms. Students will also reason abstractly and quantitatively as 
they describe and compare these groups and their ability to survive and reproduce in a given environment. 
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Personal Finance Literacy 9.1 Standard 

9.1 Personal Financial Literacy:  

This standard outlines the important fiscal 

knowledge, habits, and skills that must be 

mastered in order for students to make 

informed decisions about personal finance. 

Financial literacy is an integral component 

of a student's college and career readiness, 

enabling students to achieve fulfilling, 

financially-secure, and successful careers  

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf  

 PAGES 20-22 

Career Awareness Exploration 

Preparedness and Training 9.2 Career 

Awareness, Exploration, Preparation 

and Training. This standard outlines the 

importance of being knowledgeable about 

one's interests and talents, and being well 

informed about postsecondary and career 

options, career planning, and career 

requirements 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf  

 

PAGES 37-40  

Life Literacies and Key Skills 9.4 

This standard outline key literacies and 

technical skills such as critical thinking, 

global and cultural awareness, and 

technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf  

 

 

PAGES 43-52 

• 9.1.2.CR.1: Recognize ways to volunteer 

in the classroom, school and community.  

● 9.1.2.CAP.1: Make a list of 

different types of jobs and describe 

the skills associated with each job. 

 

9.4.2.CI.1: Demonstrate openness to new 
ideas and perspectives (e.g., 1.1.2.CR1a, 
2.1.2.EH.1, 6.1.2.CivicsCM.2).  
9.4.2.CI.2: Demonstrate originality and 
inventiveness in work (e.g., 1.3A.2CR1a).  
 

 

 
 

 

 
 

 
 

 

 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as Google Classroom and Google Docs, 
experts from the community helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 
● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA)    

 

Research on Student Learning 

Evidence indicate that poor reasoners tend to retain nonscientific beliefs such as "evolutionary change occurs as a result of need" because they fail to examine 
alternative hypotheses and their predicted consequences, and they fail to comprehend conflicting evidence. Thus, they are left with no alternative but to believe 
their initial intuitions or the misstatements they hear (NSDL, 2015). 

 

Prior Learning 

Kindergarten Unit 4: Basic Needs of Living Things 

● Living things need water, air, and resources from the land, and they live in places that have the things they need. Humans use natural resources for everything 
they do. 

Grade 1 Unit 2: Characteristics of Living Things 

● Adult plants and animals can have young. In many kinds of animals, parents and the offspring themselves engage in behaviors that help the offspring to survive.  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
http://strandmaps.dls.ucar.edu/
http://www.nap.edu/openbook.php?record_id=13165&page=189
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
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Grade 2 Unit 1: Relationships in Habitats 

● Plants depend on water and light to grow.  

● Plants depend on animals for pollination or to move their seeds around.  

● There are many different kinds of living things in any area, and they exist in different places on land and in water.  

 
 

Future Learning 

Grade 6 Unit 2: Matter and Energy in Organisms and Ecosystems 

● Organisms, and populations of organisms, are dependent on their environmental interactions both with other living things and with nonliving factors. 

● In any ecosystem, organisms and populations with similar requirements for food, water, oxygen, or other resources may compete with each other for limited 
resources, access to which consequently constrains their growth and reproduction.  

● Growth of organisms and population increases are limited by access to resources.  

● Similarly, predatory interactions may reduce the number of organisms or eliminate whole populations of organisms. Mutually beneficial interactions, in contrast, 
may become so interdependent that each organism requires the other for survival. Although the species involved in these competitive, predatory, and mutually 
beneficial interactions vary across ecosystems, the patterns of interactions of organisms with their environments, both living and nonliving, are shared.  

Grade 7 Unit 8: Earth systems 

● The geologic time scale interpreted from rock strata provides a way to organize Earth’s history. Analyses of rock strata and the fossil record provide only relative 
dates, not an absolute scale.  

Grade 8 Unit 2: Selection and Adaptation 

● Natural selection leads to the predominance of certain traits in a population, and the suppression of others.  

● In artificial selection, humans have the capacity to influence certain characteristics of organisms by selective breeding. One can choose desired parental traits 
determined by genes, which are then passed onto offspring.  

● Adaptation by natural selection acting over generations is one important process by which species change over time in response to changes in environmental 
conditions. Traits that support successful survival and reproduction in the new environment become more common; those that do not become less common. 
Thus, the distribution of traits in a population changes.  

 
  

http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=177
http://www.nap.edu/openbook.php?record_id=13165&page=177
http://www.nap.edu/openbook.php?record_id=13165&page=177
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=164
http://www.nap.edu/openbook.php?record_id=13165&page=164
http://www.nap.edu/openbook.php?record_id=13165&page=164
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Connections to Other Units 

Grade 3 Unit 4: Plants  

● Students learn how plant survival depends on the environment it lives in. Plants have adaptations, as well.  

 

Sample of Open Education Resources 

Muskox Maneuvers 

In this activity, students create a physical model showing how muskoxen work together as a group to protect their young from predators (wolves). 

Musk Ox Save Calf from Wolves Video 

In this short video, Arctic wolves attack a musk ox calf on Canada's Ellesmere Island, but the herd rushes to its defense by forming a defensive circle around the 
calves. 

Insects That Work Together 

This nonfiction book summarizes how some insects work together to increase their chances of survival. Details are provided on four types of insects: honeybees, hive 
wasps (hornets, yellow jackets, and paper wasps), termites, and ants.  A short section on insect migration and building a hive model are also included. 

Battle at Kruger: Water Buffalo Save Calf from Lions Video 

This short video captures student imagination and elicits ideas about how groups of organisms work together for survival. The video contains real footage of a pack of 
lions attack on a water buffalo calf. The footage filmed by amateur tourists features a surprising plot twist (featuring a crocodile), and exciting finale with the water 
buffalo herd rescues the calf and chases off the lions. 

A Walk in the Desert (Biomes of North America) 

This nonfiction text describes the climate, soil, plants and animals of the North American deserts. It provides detailed information on how plants and animals adapt 
and survive there.  

A Walk in the Deciduous Forest (Biomes of North America) 

This nonfiction text describes the climate, soil, plants and animals of the North American deciduous forests. It provides detailed information on how plants and 
animals adapt and survive there. 

A Walk in the Rain Forest (Biomes of North America) 

This nonfiction text describes the climate, soil, plants and animals of the North American rain forests. It provides detailed information on how plants and animals 
adapt and survive there.  

A Walk in the Prairie (Biomes of North America) 

http://www.nap.edu/openbook.php?record_id=13165&page=186
http://ngss.nsta.org/Resource.aspx?ResourceID=30
http://ngss.nsta.org/Resource.aspx?ResourceID=222
http://ngss.nsta.org/Resource.aspx?ResourceID=271
http://ngss.nsta.org/Resource.aspx?ResourceID=273
http://ngss.nsta.org/Resource.aspx?ResourceID=339
http://ngss.nsta.org/Resource.aspx?ResourceID=340
http://ngss.nsta.org/Resource.aspx?ResourceID=341
http://ngss.nsta.org/Resource.aspx?ResourceID=342
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This nonfiction text describes the climate, soil, plants and animals of the North American prairies. It provides detailed information on how plants and animals adapt 
and survive there. 

A Walk in the Tundra (Biomes of North America) 

This nonfiction text describes the climate, soil, plants and animals of the North American tundra. It provides detailed information on how plants and animals adapt 
and survive there. 

A Walk in the Boreal Forest (Biomes of North America) 

This nonfiction text describes the climate, soil, plants and animals of the North American boreal forests. It provides detailed information on how plants and animals 
adapt and survive there. 

A Journey into the Ocean (Biomes of North America) 

This nonfiction text describes the organisms and features of the ocean environment. It provides detailed information on how plants and animals adapt and survive 
there. 

Journey Into an Estuary (Biomes of North America) 

This nonfiction text describes the features and plants and animals of North American estuaries. It provides detailed information on how plants and animals adapt and 
survive there. 

 

Teacher Professional Learning Resources 

 NGSS Crosscutting Concepts: Stability and Change 

The presenter was Brett Moulding, director of the Partnership for Effective Science Teaching and Learning. Mr. Moulding began the web seminar by defining stability 
and change and discussing the inclusion of this concept in previous standards documents such as the National Science Education Standards (NSES). Participants 
brainstormed examples of science phenomena that can be explained by using the concept of stability and change. Some of their ideas included Earth’s orbit around 
the Sun, carrying capacity of ecosystems, and replication of DNA. Mr. Moulding then discussed the role of stability and change within NGSS. Participants again shared 
their ideas in the chat, providing their thoughts about classroom implementation of this crosscutting concept. 

NGSS Core Ideas: Ecosystems: Interactions, Energy, and Dynamics 

The presenters were Andy Anderson and Jennifer Doherty of Michigan State University. This was the ninth web seminar in a series focused on the disciplinary core 
ideas that are part of the Next Generation Science Standards (NGSS). The program featured strategies for teaching about life science concepts that answer questions 
such as "How do organisms interact with the living and nonliving environments to obtain matter and energy?" and "How do matter and energy move through an 
ecosystem?"  

Dr. Anderson and Dr. Doherty began the presentation by discussing the two main strands of the ecosystems disciplinary core idea: community ecology and 
ecosystem science. They talked about common student preconceptions and strategies for addressing them. Next, Dr. Anderson and Dr. Doherty shared learning 
progressions for this core idea, showing how student understanding builds from elementary through high school. Last, the presenters described approaches for 
teaching about ecosystems and shared resources to use with students.  

http://ngss.nsta.org/Resource.aspx?ResourceID=343
http://ngss.nsta.org/Resource.aspx?ResourceID=344
http://ngss.nsta.org/Resource.aspx?ResourceID=345
http://ngss.nsta.org/Resource.aspx?ResourceID=346
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar25.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar25.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio25.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar36.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar36.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar36.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio36.aspx
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Visit the resource collection.  

Continue discussing this topic in the community forums.  

NGSS Core Ideas: Biological Evolution: Unity and Diversity 

The presenter was Cindy Passmore. The program featured strategies for teaching about life science concepts that answer questions such as "How are the 
characteristics of one generation related to the previous generation?" and "Why do individuals of the same species vary in how they look, function, and behave?"  

Following an overview of the web seminar's main topics to be covered, Cindy Passmore discussed what makes LS4 a "core" idea and how its subsections A, B, C and D 
should be approached as being related to one another, rather than sequenced elements to be taught one after the other. Cindy then spoke about the concept of 
using models to explain and make sense of the natural world through two detailed examples about the Peppered moth and the Galapagos finches.  

View the resource collection.   

Continue discussing this topic in the community forums. 

  

http://learningcenter.nsta.org/share.aspx?id=Am3bdsitFS
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar38.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar38.aspx
http://learningcenter.nsta.org/share.aspx?id=KkJcepbUna
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
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Appendix A: NGSS and Foundations for the Unit 

Construct an argument that some animals form groups that help members survive. (3-LS2-1) 

Construct an argument with evidence that in a particular habitat some organisms can survive well, some survive less well, and some cannot survive at 
all. [Clarification Statement: Examples of evidence could include needs and characteristics of the organisms and habitats involved. The organisms and their habitat 
make up a system in which the parts depend on each other.] (3-LS4-3) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Engaging in Argument from Evidence 

● Construct an argument with evidence, data, 
and/or a model. (3-LS2-1) 

● Construct an argument with evidence. (3-LS4-3) 

 

LS2.D: Social Interactions and Group Behavior 

● Being part of a group helps animals obtain food, 
defend themselves, and cope with changes. 
Groups may serve different functions and vary 
dramatically in size (Note: Moved from K–2). (3-
LS2-1) 

LS4.C: Adaptation 

● For any particular environment, some kinds of 
organisms survive well, some survive less well, 
and some cannot survive at all. (3-LS4-3) 

Cause and Effect 

● Cause and effect relationships are routinely 
identified and used to explain change. (3-LS2-
1),(3-LS4-3) 

● Make a claim about the merit of a 

design solution that reduces the impacts of 

climate change and/or a weather-related 

hazard .(3-ESSE-1) 

 

English Language Arts Mathematics 

Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for 
the answers. (3-LS2-1), (3-LS4-3)  RI.3.1  

Determine the main idea of a text; recount the key details and explain how they support the main idea. (3-LS4-3) 
RI.3.2  

Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in technical 
procedures in a text, using language that pertains to time, sequence, and cause/effect. (3-LS2-1),(3-LS4-3) RI.3.3  

Write opinion pieces on topics or texts, supporting a point of view with reasons. (3-LS2-1), (3-LS4-3) W.3.1  

Write informative/explanatory texts to examine a topic and convey ideas and information clearly. (3-LS4-3) W.3.2  

Report on a topic or text, tell a story, or recount an experience with appropriate facts and relevant, descriptive 
details, speaking clearly at an understandable pace. (3-LS4-3) SL.3.4 

Model with mathematics. (3-LS2-1),(3-LS4-3)  
MP.4  

Number and Operations in Base Ten. (3-LS2-1) 
3.NBT 

 

http://www.nextgenscience.org/sites/ngss/files/3-PS2-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/3-LS4-3%20June%202015.pdf
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=156
http://www.nap.edu/openbook.php?record_id=13165&page=156
http://www.nap.edu/openbook.php?record_id=13165&page=156
http://www.nap.edu/openbook.php?record_id=13165&page=156
http://www.nap.edu/openbook.php?record_id=13165&page=156
http://www.nap.edu/openbook.php?record_id=13165&page=156
http://www.nap.edu/openbook.php?record_id=13165&page=156
http://www.nap.edu/openbook.php?record_id=13165&page=156
http://www.nap.edu/openbook.php?record_id=13165&page=156
http://www.nap.edu/openbook.php?record_id=13165&page=164
http://www.nap.edu/openbook.php?record_id=13165&page=164
http://www.nap.edu/openbook.php?record_id=13165&page=164
http://www.nap.edu/openbook.php?record_id=13165&page=164
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=98
http://www.nap.edu/openbook.php?record_id=13165&page=98
http://www.nap.edu/openbook.php?record_id=13165&page=98


13 

 

Science – Accommodations and Modifications Strategies for Consideration 

Special Education 

Students   
English Language 

Learners 
At-Risk Students Gifted and Talented 

Students  
Students with 504s 

● Pair visual 

prompts with 
verbal 

presentations 

● Utilize use of lab 
or experiments to 

give visual 
representation of 

concept  

● Ask students to 
restate 

information, 
directions, and 

assignments. 
● Pre Teach 

vocabulary 

● Provide flashcards 
with key science 

terminology   
● Use manipulatives 

and visual 

representation to 
examine concepts  

● Utilize mnemonic 
tricks to improve 

memory  
● Use manipulatives 

to visualize 

concept 
● Highlight key 

vocabulary-chart 
or vocabulary 

● Create a word wall 

● Utilize native 
language 

translation (peer, 

online assistive 
technology, 

translation device, 
bilingual 

dictionary) 

● Preteach 
vocabulary 

● Use graphic 
organizers or 

other visual model 
● Use manipulatives 

to visualize 

concept 
● Highlight key 

vocabulary-chart 
or vocabulary 

bank  

● Use nonverbal 
responses 

(thumbs up/down) 
● Use sentence 

frames 
● Design questions 

for different 

proficiency levels 
● Utilize partners 

and partner talk 
● Break down large 

● Pair visual 

prompts with 
verbal 

presentations  

● Utilize use of lab 
or experiments to 

give visual 
representation of 

concept  

● Ask students to 
restate 

information, 
directions, and 

assignments. 
● Work within group 

or partners. Self-

select partners 
ahead of time to 

choose positive 
role model.  

● Repeat and 

practice Model 
skills / techniques 

to be mastered. 
● Use metacognitive 

work 
● Extend  time to 

complete class 

work  
● Provide copy of 

class notes 
● Utilize preferential 

● Structure the 

learning around 

explaining or 

solving a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to 

extend learning 

opportunities.  

●  Interdisciplinary 

and problem-

based 

assignments with 

planned scope and 

sequence  

● Advance, 

accelerated, or 

compacted 

content  

● Abstract and 

advanced higher-

● Pair visual 

prompts with 
verbal 

presentations 

● Utilize use of lab 
or experiments to 

give visual 
representation of 

concept  

● Ask students to 
restate 

information, 
directions, and 

assignments. 
● Preteach 

vocabulary  

● Use manipulatives 
and visual 

representation to 
examine concepts  

● Use mnemonic 

tricks to improve 
memory 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 

lab assignments 
● Assignments in 

electronic format 
to facilitate 
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bank  
● Note taker or lab 

assistant 
● Group lab 

assignments 

● Use of scribe 
● Adaptive computer 

to type 
assignments 

● Adjustable lab 
tables and lab 

equipment within 

reach 
● Additional time for 

lab assignments 
● Assignments in 

electronic format 

to facilitate 
communication, 

web-based 
materials & 

assignments 
● Note takes, audio 

& video recorded 

class sessions 
● Captioned videos 

● Preferred seating 
● Tactile drawings, 

graphs, and three-

dimensional 
models, 

● Large print 
handouts, lab 

signs, and 

equipment labels 
● Computer 

equipped to 
enlarge screen 

assignments into 
smaller tasks 

● Utilize “Can Do” 
Descriptors 

https://wida.wisc.

edu/teach/can-

do/descriptors 

 

● Note taker or lab 

assistant 
● Group lab 

assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 

to facilitate 

communication, 
web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 

● Computer with 
optical character 

reader and voice 
output 

● Interpreter or real 

time captioning 
● Demonstration 

reviews 
● Computer with 

optical character 

reader and voice 
output 

● Interpreter or real 

seating to be 
mutually 

determined by the 
student and 

teacher  

● Allow student to 
use a computer to 

complete 
assignments. 

● Use manipulatives 
to examine 

concepts  

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 

lab assignments 
● Assignments in 

electronic format 
to facilitate 

communication, 
web-based 

materials & 

assignments 
● Note takes, audio 

& video recorded 
class sessions 

● Computer with 

optical character 
reader and voice 

output 
● Interpreter or real 

time captioning 

● Demonstration 
reviews 

level thinking  

● Allowance for 

individual student 

interests  

● Assignments 

geared to 

development in 

areas of affect, 

creativity, 

cognition, and 

research skills  

● Complex, in-depth 

assignments  

● Diverse 

enrichment that 

broadens learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

communication, 
web-based 

materials & 
assignments 

● Note takes, audio 

& video recorded 
class sessions 

● Computer with 
optical character 

reader and voice 
output 

● Interpreter or real 

time captioning 
● Demonstration 

reviews 
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characters and 
images 

● LED projection 
microscopes 

● Audio, braille or 

electronic notes, 
handouts, and 

texts 
● Braille signs & 

equipment labels 
● Raised-line 

drawings, clay 

models, 3-D 
triangles and 

spheres for 
geometric shapes 

● Verbal descriptions 

of visual aids 
● Auditory lab 

warning signs 
● Adaptive lab 

equipment 
● Computer with 

optical character 

reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 

reviews 
● Visual warning 

system for lab 
emergencies 

 

time captioning 
● Demonstration 

reviews 
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Hanover Township Public Schools 
Science Curriculum Grade: 3   

Units of Study: EIE: Thinking Inside the Box- Plant Packaging Design, Unit 1: Foss- Motion and Matter, Unit 2: Foss- Structures of 

Life, Unit 3: Structures of Life and Environments, Unit 4: Plants 

Grade 3 Model Science Unit 4: Plants    

Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

Key Learning Objectives 
(CCSS)/(NJSLS) 

Assessment 
(How the student will demonstrate 

knowledge) 

 

Suggested Length of Study and Dates 

Investigation 1 The Study of Seeds 
● What are the properties of seeds? 
● What happens when water is added 

to seeds? 
● What are the parts of a seed? 
● What is the first structure to grow 

for a seed? 
● How do seeds travel? 

 
Investigation 2 Growing Further 

● What do plants need to survive? 
● What is the life cycle of a plant? 

 

LS1.B: Growth and Development of 

Organisms • Reproduction is 

essential to the continued existence of 
every kind of organism. Plants and 

animals have unique and diverse life 

cycles. (3- LS1-1) 
 

 

LS2.C: Ecosystem Dynamics, 
Functioning, and Resilience • When 

the environment changes in ways that 
affect a place’s physical 

characteristics, temperature, or 

availability of resources, some 
organisms survive and reproduce, 

others move to new locations, yet 

others move into the transformed 

environment, and some die. 

(secondary to 3-LS4-4) 

 

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

Cumulative/Benchmark 

Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Focus Questions 

● NSTA Formative 

Assessment Probes 

● Investigation 1 - 10 days 

● Investigation 2-  10 days 

 

TOTAL: 20 Days (4 weeks) 
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Unit Summary 

What is the origin of a seed? 

What is the life cycle of  a seed? 

In this unit of study, students will explore various seeds and determine their properties such as size, color, shape, and texture. Students will also explore how plant 
grow using hydroponics and identify the sequence of a plant life.  The crosscutting concepts of patterns, cause and effect, and the influence of engineering, 
technology, and science on society and the natural world are called out as organizing concepts for these disciplinary core ideas. Students demonstrate grade-
appropriate proficiency in asking questions and defining problems, analyzing and interpreting data, engaging in argument from evidence , and obtaining, evaluating, 
and communicating information. Students are also expected to use these practices to demonstrate understanding of the core ideas. 

This unit is based on 3-LS1.B/3-LS3.B/3-LS2.C/3-LS4.C 

Student Learning Objectives 

 
 

Quick Links 

   

 Pebble Go                                                                                Discovery  Education                                                              BrainPOP JR 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting ELA/Literacy and Math p. 3  

Modifications p. 4   

Research on Learning p. 4  

Prior Learning p. 4 

Future Learning p. 5   

Connections to Other Units p. 5  

Sample Open Education Resources p. 6  

Teacher Professional Learning Resources p. 6 

Appendix A: NGSS and Foundations p. 7  

 

  

https://www.pebblego.com/
http://www.discoveryeducation.com/
https://jr.brainpop.com/
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                                       Unit Sequence  

Investigation 1:  

How are seeds alike and different? 

What effect does water have on seeds? 

How much water does a seed soak up? 

How do seeds disperse away from the parent plant? 

Concepts Formative Assessments 

● Seeds develop in the plant part called a fruit. 

● Different kinds of fruits have different kinds and numbers of seeds; 

seeds have a variety of properties. 

● A seed is an organism, a living thing. 

● Seeds undergo developmental changes in the presence of water. 

● A seed contains the embryo plant and a supply of food. A seed 

grows into a new plant (reproduction). 

● Seeds move away from parent plants via a number of seed 

disposal  mechanisms, including wind, water, and animals. 

 

Students who understand the concepts can:  

● Observe and compare properties of seeds and fruits. 

● Investigate the effect of water on seeds. 

● Monitor and record daily changes in seeds. 

● Compare the mass of dry seeds to those soaked in water. 

● Design and test models of seed-dispersal mechanisms. 
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                                      Unit Sequence  

Investigation 2:  
What structures does a seedling have to help it grow and survive? 

What is the sequence of the bean plant’s life cycle? 

How do the roots of schoolyard plants compare to the roots of bean plants? 

 

Concepts Formative Assessments 

● Germination is the onset of a seed’s growth. 

● Plants need water, light, space, and nutrients to grow. 

● The life cycle is the sequence of stages during which a seed 

grows into an adult (mature) plant and produces seeds, which in 

turn produce new plants of the same kind. 

● The fruit of the plant develops from the flower. 

● Roots are plant structures that take up water and nutrients so 

they can be transported to other parts of the plant. Different kinds 

of plants have different root systems. 

● Each kind of organism has inherited characteristics. Some 

characteristics are a result of the environment. 

● Describe and compare different kinds of germinated seeds. 

● Plant bean seedlings in nutrient solution and observe them 

throughout their life cycle. 

● Observe plant structures as they appear during the plant’s life 

cycle. 
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What It Looks Like in the Classroom 

Students will begin to explore various seeds and their properties. Students will look at different seeds to classify them based on their properties including color, size, 

shape, and texture. Students will participate in an investigation including corn, peppers, tomatoes, apples, avocado, bananas, and other fruits. Students will locate, 

classify, and identify the different seeds.  

The third graders will create mini sprouters and classroom sprouters to provide an environment for the seeds to grow. Students will provide their sprouters with 

water and sunlight to watch the roots grow. Students will identify the parts of the plants including the seed coat, cotyledon, and embryo. Students will move their 

sprouted plants to a hydroponic environment to continue to observe its growth.  

Students will observe and respond to various questions surrounded by the seed and plant growth in the hydroponic environment. Students will identify that seeds 

need sunlight, water, and nutrients to grow. Students will draw and graph seed growth.  

Students will study the life cycle of a seed. For example, flowering plants begin as seeds. With the right conditions, the seeds germinate and grow, from small 

seedlings to adult plants. Adult plants then produce flowers that, once pollinated, will produce seeds from which the next generation will grow.  

To complete the unit, students will engineer a plant box from the EIE unit. Students will identify the function of the plant box and engineer a design that better suits 

the needs of the plants. Students will work together to brainstorm ideas to create a new plant package that will allow the plants to thrive.  

 

Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts/Literacy 

As students engage in the science described in this unit of study, they use books and other reliable media resources to collect weather and climate information for a 
given region. They compare information found in two different texts and use information to answer questions about seeds and plants. To integrate writing, students 
can take brief notes as they conduct research and sort evidence into provided categories. Opinion pieces and short research projects should be included to build 
knowledge about weather and climate. 

Mathematic 

Like literacy, mathematics is integrated in a variety of ways. Students use appropriate tools and units of measure when collecting and recording weather and climate 
data. They model with mathematics when organizing data into scaled bar graphs, pictographs, and tables. Throughout the unit, students reason abstractly and 
quantitatively as they analyze and compare weather data. They will use that information to answer questions and solve multistep problems. 
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Personal Finance Literacy 9.1 Standard 

9.1 Personal Financial Literacy:  

This standard outlines the important fiscal 

knowledge, habits, and skills that must be 

mastered in order for students to make 

informed decisions about personal finance. 

Financial literacy is an integral component 

of a student's college and career readiness, 

enabling students to achieve fulfilling, 

financially-secure, and successful careers  

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf  

 PAGES 20-22 

Career Awareness Exploration 

Preparedness and Training 9.2 Career 

Awareness, Exploration, Preparation 

and Training. This standard outlines the 

importance of being knowledgeable about 

one's interests and talents, and being well 

informed about postsecondary and career 

options, career planning, and career 

requirements 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf  

 

PAGES 37-40  

Life Literacies and Key Skills 9.4 

This standard outline key literacies and 

technical skills such as critical thinking, 

global and cultural awareness, and 

technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy  

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf  

 

 

PAGES 43-52 

• 9.1.2.CR.1: Recognize ways to volunteer 

in the classroom, school and community.  

● 9.1.2.CAP.1: Make a list of 

different types of jobs and describe 

the skills associated with each job. 

 

9.4.2.CI.1: Demonstrate openness to new 
ideas and perspectives (e.g., 1.1.2.CR1a, 
2.1.2.EH.1, 6.1.2.CivicsCM.2).  
9.4.2.CI.2: Demonstrate originality and 
inventiveness in work (e.g., 1.3A.2CR1a).  
 

  

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.) 

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as Google Classroom and Google Docs, 
experts from the community helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

Research on Student Learning 

N/A 

 

Prior Learning 

Grade 1 Unit 2: Characteristics of Living Things 

● Adult plants and animals can have young. In many kinds of animals, parents and the offspring themselves engage in behaviors that help the offspring to 
survive.  

Grade 2 Unit 1: Relationships in Habitats 

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=150
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● Plants depend on water and light to grow.  
● Plants depend on animals for pollination or to move their seeds around.  
● There are many different kinds of living things in any area, and they exist in different places on land and in water.  

Grade 2  Unit 3: Insects and Plants  

● Plants are living organisms that need water, air, nutrients, light, and space to grow. 

● As plants grow, they develop roots, stems, leaves, buds, flowers, and seeds in a sequence called the life cycle. 

● Plants produce seeds that develop into new plants that look like the parent plant. Animals are a mechanism in seed dispersal. 

● Bees and other insects help some plants by moving pollen from flower to flower. 

 

Future Learning 

Grade 5 Unit: Living System  

● Chlorophyll is the green pigment that absorbs sunlight in the cells of producer organisms. 

● Green plant cells make sugar (nutrients) from carbon dioxide and water in the presence of sunlight, and release oxygen. 

● A nutrient is a substance, such as sugar or starch, that is used by a cell to produce the energy needed to perform the functions of life. 

● Plants make their own food by photosynthesis. Animals obtain nutrients by eating other organisms. 

● Digestion is the process used by animals to break down complex food items into simple nutrients. 

 

 

Connections to Other Units 

The Disciplinary Core Ideas in this unit are related to the Structures of Life Part 1 Unit -  looking at the life cycle of a plant  

 

Sample of Open Education Resources 

Scholastic Resources - Plants  Scholastic  has several education resources available at this website.  

Science for Kids - Plants  This site provides helpful games, quizzes, and resources at this website.   

 

 

Teacher Professional Learning Resources 

Teaching NGSS in Elementary School—Third Grade 

Carla Zembal-Saul, Professor of Science Education at Penn State University, Mary Starr, Executive Director of Michigan Mathematics and Science Centers Network, 
Kathy Renfrew, K-5 Science Coordinator for VT Agency of Education and Kimber Hershberger, co-author of "What's Your Evidence?" introduced an overview of the 

http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=186
https://www.scholastic.com/teachers/collections/teaching-content/plants-collection-teaching-resources/
http://www.sciencekids.co.nz/plants.html
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar46.aspx
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NGSS for Third Grade. The web seminar began with explaining how to unpack the performance expectations. It continued with a focus on scientific practices in 
relation to the specific standard and performance expectations. Science talk - what it looks like and sounds like, and how to use it in the classroom, as well as claims, 
evidence and reasoning strategies were discussed. 

Visit the resource collection.  

Continue discussing this topic in the community forums. 

 

NSTA Web Seminar: Teaching NGSS in K-5: Constructing Explanations from Evidence 

Carla Zembal-Saul, Mary Starr, and Kathy Renfrew, provided an overview of the NGSS for K-5th grade. The web seminar focused on the three dimensional learning of 
the NGSS, while introducing CLAIMS-EVIDENCE-REASONING (CER) as a framework for introducing explanations from evidence. The presenters highlighted and 
discussed the importance of engaging learners with phenomena, and included a demonstration on using a KLEWS chart to map the development of scientific 
explanations of those phenomena. 

To view related resources, visit the resource collection.  

Continue discussing this topic in the community forums. 

 

NGSS Core Ideas: Life Structures  

 
 

Appendix A: NGSS and Foundations for the Unit 

Assessment boundary; assessment life cycle is limited to those of flowering plants. (3-LS1-1)  

Use evidence to construct an explanation of how plants and animals have traits inherited from parents and that variation of these traits exist in a group of similar 
organisms (3-LS3-2) 

Obtain and combine information of how seeds germinate and become a flower. (LS1.B) 

Make a claim about the merit of a engineering solution as to how plants can function better in certain environments . [Clarification Statement:  Examples of 
engineering solutions that help these plants to grow better is having water, light, and nutrients.] (3-LS4-2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

  

http://learningcenter.nsta.org/share.aspx?id=HAZiT5QmYy
http://learningcenter.nsta.org/share.aspx?id=HAZiT5QmYy
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/my_learning_center/my_library.aspx?cid=2wm2hMvYCUg_E
http://learningcenter.nsta.org/discuss/
http://learningcenter.nsta.org/discuss/
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar32.aspx
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
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Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Planning and Carrying Out Investigations 

● Plan and conduct investigations collaboratively 
to produce evidence to answer a question. (1-
PS4-1),(2-LS2-1) 

Analyzing and Interpreting Data 

● Represent data in tables and various graphical 
displays (bar graphs and pictographs) to reveal 
patterns that indicate relationships. (3-ESS2-1) 

Developing and Using Models 

● Develop models to describe phenomena. (3-
LS1-1) 

Constructing Explanations and Designing Solutions 

● Use evidence (e.g., observations, patterns) 
to construct an explanation. (3-LS4-2) 

Scientific Knowledge is Based on Empirical Evidence 

● Science findings are based on recognizing 
patterns  

LS1.B: Growth and Development of Organisms 

● Reproduction is essential to the continued 
existence of every kind of organism. Plants and 
animals have unique and diverse life cycles. (3-
LS1-1) 

 

Patterns 

● Patterns of change can be used to make 
predictions. (3-ESS2-1),(3-ESS2-2) 

Cause and Effect 

● Cause and effect relationships are routinely 
identified, tested, and used to explain change. 
(3-ESS3-1) 

● Make a claim about the merit of a 

design solution that reduces the impacts of 

climate change and/or a weather-related 

hazard .(3-ESSE-1) 

------------------------------------------------- 

Connections to Engineering, Technology, 
and Applications of Science 

Influence of Engineering, Technology, and Science 
on Society and the Natural World  

● Engineers improve existing technologies or 
develop new ones to increase their benefits 
(e.g., better artificial limbs), decrease known 
risks (e.g., seatbelts in cars), and meet societal 
demands (e.g., cell phones). [Clarification 
Statement:  Examples of engineering solutions 
that help plants to grow would be constructing a 
greenhouse ](3-ESS3-1) 

------------------------------------------------- 

Connections to Nature of Science 

Science is a Human Endeavor  

● Science affects everyday life. (3-ESS3-1) 

http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=145
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English Language Arts Mathematics 

Ask and answer questions to demonstrate understanding of a text, referring 
explicitly to the text as the basis for the answers. (3-ESS2-2) RI.3.1 

Compare and contrast the most important points and key details presented in 
two texts on the same topic. (3-ESS2-2) RI.3.9 

Write opinion pieces on topics or texts, supporting a point of view with reasons. 
(3-ESS3-1) W.3.1 

Conduct short research projects that build knowledge about a topic. (3-ESS3-1) 
W.3.7  

Recall information from experiences or gather information from print and digital 
sources; take brief notes on sources and sort evidence into provided categories. 
(3-ESS2-2) W.3.9 

Reason abstractly and quantitatively. (3-ESS2-1),(3-ESS2-2),(3-ESS3-1) MP.2 

Model with mathematics. (3-ESS2-1),(3-ESS2-2), (3-ESS3-1) MP.4 

Use appropriate tools strategically. (3-ESS2-1) MP.5 

Measure and estimate liquid volumes and masses of objects using standard units 
of grams (g), kilograms (kg), and liters (l). Add, subtract, multiply, or divide to 
solve one-step word problems involving masses or volumes that are given in the 
same units, e.g., by using drawings (such as a beaker with a measurement scale) 
to represent the problem. (3-ESS2-1) 3.MD.A.2 

Draw a scaled picture graph and a scaled bar graph to represent a data set with 
several categories. Solve one- and two-step “how many more” and “how many 
less” problems using information presented in bar graphs. (3-ESS2-1) 3.MD.B.3 
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Science – Accommodations and Modifications Strategies for Consideration 

Special Education 

Students   
English Language 

Learners 
At-Risk Students Gifted and Talented 

Students  
Students with 504s 

● Pair visual 

prompts with 
verbal 

presentations 

● Utilize use of lab 
or experiments to 

give visual 
representation of 

concept  

● Ask students to 
restate 

information, 
directions, and 

assignments. 
● Pre Teach 

vocabulary 

● Provide flashcards 
with key science 

terminology   
● Use manipulatives 

and visual 

representation to 
examine concepts  

● Utilize mnemonic 
tricks to improve 

memory  
● Use manipulatives 

to visualize 

concept 
● Highlight key 

vocabulary-chart 

● Create a word wall 

● Utilize native 
language 

translation (peer, 

online assistive 
technology, 

translation device, 
bilingual 

dictionary) 

● Preteach 
vocabulary 

● Use graphic 
organizers or 

other visual model 
● Use manipulatives 

to visualize 

concept 
● Highlight key 

vocabulary-chart 
or vocabulary 

bank  

● Use nonverbal 
responses 

(thumbs up/down) 
● Use sentence 

frames 
● Design questions 

for different 

proficiency levels 
● Utilize partners 

and partner talk 

● Pair visual 

prompts with 
verbal 

presentations  

● Utilize use of lab 
or experiments to 

give visual 
representation of 

concept  

● Ask students to 
restate 

information, 
directions, and 

assignments. 
● Work within group 

or partners. Self-

select partners 
ahead of time to 

choose positive 
role model.  

● Repeat and 

practice Model 
skills / techniques 

to be mastered. 
● Use metacognitive 

work 
● Extend  time to 

complete class 

work  
● Provide copy of 

class notes 

● Structure the 

learning around 

explaining or 

solving a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to 

extend learning 

opportunities.  

●  Interdisciplinary 

and problem-

based 

assignments with 

planned scope and 

sequence  

● Advance, 

accelerated, or 

compacted 

content  

● Abstract and 

● Pair visual 

prompts with 
verbal 

presentations 

● Utilize use of lab 
or experiments to 

give visual 
representation of 

concept  

● Ask students to 
restate 

information, 
directions, and 

assignments. 
● Preteach 

vocabulary  

● Use manipulatives 
and visual 

representation to 
examine concepts  

● Use mnemonic 

tricks to improve 
memory 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 

lab assignments 
● Assignments in 

electronic format 
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or vocabulary 
bank  

● Note taker or lab 
assistant 

● Group lab 

assignments 
● Use of scribe 

● Adaptive computer 
to type 

assignments 
● Adjustable lab 

tables and lab 

equipment within 
reach 

● Additional time for 
lab assignments 

● Assignments in 

electronic format 
to facilitate 

communication, 
web-based 

materials & 
assignments 

● Note takes, audio 

& video recorded 
class sessions 

● Captioned videos 
● Preferred seating 

● Tactile drawings, 

graphs, and three-
dimensional 

models, 
● Large print 

handouts, lab 

signs, and 
equipment labels 

● Break down large 
assignments into 

smaller tasks 
● Utilize “Can Do” 

Descriptors 

https://wida.wisc.
edu/teach/can-

do/descriptors 

 

● Note taker or lab 
assistant 

● Group lab 

assignments 
● Additional time for 

lab assignments 
● Assignments in 

electronic format 

to facilitate 
communication, 

web-based 
materials & 

assignments 
● Note takes, audio 

& video recorded 

class sessions 
● Computer with 

optical character 
reader and voice 

output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Computer with 

optical character 

● Utilize preferential 
seating to be 

mutually 
determined by the 

student and 

teacher  
● Allow student to 

use a computer to 
complete 

assignments. 
● Use manipulatives 

to examine 

concepts  
● Note taker or lab 

assistant 
● Group lab 

assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 

web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 

● Computer with 
optical character 

reader and voice 
output 

● Interpreter or real 

time captioning 
● Demonstration 

advanced higher-

level thinking  

● Allowance for 

individual student 

interests  

● Assignments 

geared to 

development in 

areas of affect, 

creativity, 

cognition, and 

research skills  

● Complex, in-depth 

assignments  

● Diverse 

enrichment that 

broadens learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

to facilitate 
communication, 

web-based 
materials & 

assignments 

● Note takes, audio 
& video recorded 

class sessions 
● Computer with 

optical character 
reader and voice 

output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 
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● Computer 
equipped to 

enlarge screen 
characters and 

images 

● LED projection 
microscopes 

● Audio, braille or 
electronic notes, 

handouts, and 
texts 

● Braille signs & 

equipment labels 
● Raised-line 

drawings, clay 
models, 3-D 

triangles and 

spheres for 
geometric shapes 

● Verbal descriptions 
of visual aids 

● Auditory lab 
warning signs 

● Adaptive lab 

equipment 
● Computer with 

optical character 
reader and voice 

output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Visual warning 

system for lab 
emergencies 

reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 

reviews 

 

 

reviews 
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Hanover Township Public Schools 

 

 

 

 

Science Curriculum 

 

 

Grade 4  

 



Hanover Township Public Schools 

Science Curriculum 

 

Philosophy  

The Hanover Township School District’s science curriculum encourages students to use problem solving and inquiry based approaches to understand science and 

engineering principles.  By combining traditional science concepts (physical science, chemistry, biology, earth, space and environmental sciences) and our 

students’ unique abilities and applying these concepts through engineering and technology, students will learn to think globally while learning locally.  This 

curriculum will follow a coherent progression of concepts that allows students to continually build on and revise their knowledge. 

 

Through the New Generation Science Standards, the “… students, over multiple years of school, actively engage in scientific and engineering practices and apply 

crosscutting concepts to deepen their understanding of the core ideas…”.  The intertwining of these three dimensions will allow a deeper understanding of 

science and engineering concepts and promote better problem solving skills. 

 

Collaborative, student-centered lessons and cooperative learning is essential.  Students will use evidence as a basis for analysis of data and arguments.  Emphasis 

is on the integration of knowledge from a variety of resources and effective communication of an understanding of this knowledge to meet the performance 

expectations. 

 

Adapted from  

Framework for K-12 Science Education. Natl Academy Pr, 2011. Print.  

 

 



Hanover Township Public Schools 

Science Curriculum 

 

     Grade 4 Unit of Study: Pacing Guide and Scope & Sequence  

Pacing Guide Unit 1: Water & Climate 

Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

How does water affect living and nonliving things? 

In this unit of study, students develop understandings of the effects of weathering and the rate of erosion by 

water, ice, wind, or vegetation. The crosscutting concepts of patterns and cause and effect are called out 

as organizing concepts. Students demonstrate grade-appropriate proficiency in planning and carrying out 

investigations and constructing explanations. Students are also expected to use these practices to 

demonstrate understanding of the core ideas. 

Key Learning 

Objectives  

(CCSS)/(NJSLS) 

Generate and compare multiple solutions to reduce the impacts of natural earth processes and 

climate change on humans. [Clarification statement: Examples of solutions could include designing 

on earthquake resistant building and improving monitoring of volcanic activity.] (4-ESS3-2) 

Make observations and/or measurements to provide evidence of the effects of weathering or the 

rate of erosion by water. [Clarification Statement: Examples of variables to test could include angle 

of slope in the downhill movement of water, amount of vegetation, speed of wind,  relative rate of 

deposition, cycles of freezing and thawing of water, cycles of heating and cooling, and volume of 

water flow.] 4-ESS2-1  

Assessment 
(How the student will 

demonstrate knowledge) 

Investigations, Developing and using models, Analyzing and interpreting data, Constructing explanations 

and designing solutions, Engaging an argument from evidence, Obtaining, evaluating, and communicating 

information, Asking questions and defining problems, & Using mathematics and computational thinking 

Suggested Length of 

Study and Dates 

20 Days  

 



Hanover Township Public Schools 

Science Curriculum 

 

Pacing Guide Unit 2: Environments 

Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

Using their senses, how do animals react to their environment? 

In this unit of study, students are expected to develop an understanding that plants and animals have internal and 

external structures that function to support survival, growth, behavior, and reproduction. By developing a model, 

they describe that an object can be seen when light reflected from its surface enters the eye. The crosscutting 

concepts of cause and effect, systems and system models, and structure and function are called out as organizing 

concepts for these disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in 

developing and using models. Students are expected to use these practices to demonstrate understanding of the 

core ideas. 

Key Learning 

Objectives  

(CCSS)/(NJSLS) 

Use a model to describe that animals receive different types of information through their senses, process the 

information in their brain, and respond to the information in different ways. [Clarification statement: Emphasis is 

on systems of information transfer.] (4-LS1-2) 

Assessment 
(How the student will 

demonstrate knowledge) 

Investigations, Developing and using models, Analyzing and interpreting data, Constructing explanations and 

designing solutions, Engaging an argument from evidence, Obtaining, evaluating, and communicating information, 

Asking questions and defining problems, & Using mathematics and computational thinking 

Suggested Length of 

Study and Dates 

15 Days  
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Pacing Guide Unit 3: Animals  

Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

How do the internal and external parts of plants and animals support their survival, growth, behavior, and 

reproduction? 

In this unit of study, students develop an understanding that plants and animals have internal and external 

structures that function to support survival, growth, behavior, and reproduction. The crosscutting concepts of 

systems and system models are called out as organizing concepts for this disciplinary core idea. Students are 

expected to demonstrate grade-appropriate proficiency in engaging in argument from evidence. Students are also 

expected to use this practice to demonstrate understanding of the core idea. 

Key Learning 

Objectives  

(CCSS)/(NJSLS) 

Construct an argument that plants and animals have internal and external structures that function to support 

survival, growth, behavior, and reproduction. [Clarification statement: Examples of structures could include 

thorns,stems, roots, colored petals, heart, stomach, lung, brain, and skin.] (4-LS1-1) 

Assessment 
(How the student will 

demonstrate knowledge) 

Investigations, Developing and using models, Analyzing and interpreting data, Constructing explanations and 

designing solutions, Engaging an argument from evidence, Obtaining, evaluating, and communicating information, 

Asking questions and defining problems, & Using mathematics and computational thinking 

Suggested Length of 

Study and Dates 

15 Days  
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Pacing Guide Unit 4: EIE 

Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

How do electrical circuits transform energy? 

In this unit of study, fourth-grade students develop an understanding that energy can be transferred from place to 

place by sound, light, heat, and electrical currents. Students also obtain and combine information to describe that 

energy and fuels are derived from natural resources and that their uses affect the environment. The crosscutting 

concepts of cause and effect, energy and matter, and the interdependence of science, engineering, and technology, 

and influence of science, engineering, and technology on society and the natural world are called out as organizing 

concepts for these disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in 

planning and carrying out investigations and obtaining, evaluating, and communicating information. Students are 

also expected to use these practices to demonstrate understanding of the core ideas. 

Key Learning 

Objectives  

(CCSS)/(NJSLS) 

Make observations to provide evidence that energy can be transferred from place to place by sun, light, heat, and 

electric currents.(4-PS3-2) 

Assessment 
(How the student will 

demonstrate knowledge) 

Investigations, Developing and using models, Analyzing and interpreting data, Constructing explanations and 

designing solutions, Engaging an argument from evidence, Obtaining, evaluating, and communicating information, 

Asking questions and defining problems, & Using mathematics and computational thinking 

Suggested Length of 

Study and Dates 

25 Days  
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Grade: 4 Unit of Study: Unit : Water & Climate Curriculum  

Unit Summary 

How does water affect living and nonliving things? 

In this unit of study, students develop understandings of the effects of weathering and the rate of erosion by water, ice, wind, or 

vegetation. The crosscutting concepts of patterns and cause and effect are called out as organizing concepts. Students demonstrate 

grade-appropriate proficiency in planning and carrying out investigations and constructing explanations. Students are also expected to use 

these practices to demonstrate understanding of the core ideas. 

Student Learning Objectives: 
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Generate and compare multiple solutions to reduce the impacts of natural earth processes on humans. [Clarification statement: 

Examples of solutions could include designing on earthquake resistant building and improving monitoring of volcanic activity.] 

(4-ESS3-2)Students will be able to . . .  

Investigation 1 - Water 

Observations 

● Compare the way 
water interacts 
with four different 
surfaces. 

● Compare the 
rates of different 
amounts of water 
flowing downhill. 

● Observe how 
water interacts 
with natural 
materials 
(ex.sponge) 

Investigation 2 - Hot 

Water, Cold Water 

● Observe the 
properties of 
water as it is 
heated, cooled, 
and frozen. 

● Construct a water 
thermometer. 

● Compare the 
density of water 
at different 
temperatures.  

Investigation 3 - Weather 

and Water 

● Observe and 
collect weather 
data 

● Compare weather 
data to 
meteorologists’ 
forecasts and 
historical weather 
data 

● Explore the 
effects of 
environmental 
conditions and 
surface area on 
evaporation rates 

Investigation 4 - Seasons 

and Climate 

● Organize and 
analyze local 
daily weather 
data 

● Recognize the 
difference 
between weather 
and climate 

● Analyze methods 
used to deal with 
natural hazards 

Investigation 5- 

Waterworks 

 

● Compare water 
poured through 
two different earth 
materials: soil and 
gravel 

● Collect and 
evaluate soil to 
compare drainage 
rates 

● Construct a 
waterwheel and 
use it to lift 
objects 

● Analyze ways to 
conserve 
renewable natural 
resources 

 

Make observations and/or measurements to provide evidence of the effects of weathering or the rate of erosion by water. 

[Clarification Statement: Examples of variables to test could include angle of slope in the downhill movement of water, amount 

of vegetation, speed of wind,  relative rate of deposition, cycles of freezing and thawing of water, cycles of heating and cooling, 

and volume of water flow.] 4-ESS2-1 

Investigation 1- Water Investigation 2 - Hot Investigation 3 - Investigation 4 - Investigation 5- 
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Observations 

Part 1 - Drops of Water 

Part 2- Water on a Slope 

Part 3- Soaking sponges 

Part 4- Water in Nature 

Water, Cold Water 

Part 1- Measuring 

Temperature 

Part 2- Build a 

thermometer 

Part 3- Sinking and 

floating water 

Part 4- Water as ice 

Part 5- Ice Outdoors 

Weather and Water 

Part 1-Measuring water 

Part 2- Evaporation 

Part 3- Surface Area 

Part 4- Evaporation 

locations 

Part 5- Condensation 

Seasons and Climate 

Part 1- Seasonal weather 

Part 2-describing climate 

Part 3- Weather-related 

natural hazards 

Waterworks 

Part 1- Water in Earth 

materials 

Part 2- Water in soil 

Part 3- Waterwheels 

 

Quick Links 

 

 

Discovery Education 
BrainPOP  Pebble Go 

Nat Geo Kids  

 
www.fossweb.com  

www.IXL.com 
 

 

 

 

  

http://www.discoveryeducation.com/
https://jr.brainpop.com/
https://www.pebblego.com/
http://kids.nationalgeographic.com/
http://www.fossweb.com/
http://www.i-xl.com/
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                                       Unit Sequence  

Investigation 1: Water Observations 

What happens when water falls on different surfaces?  

How does water move on a slope?  

 

How much water can a dry sponge soak up?  

What happens outdoors when rain falls on natural materials? 

Concepts Formative Assessment 

● Water forms beads on waterproof materials and soaks into 

absorbent materials.  

● Water moves downhill. The angle of the slope and the 

amount of water affect flow.  

Students who understand the concepts are able to: 

● Developing and using models  

● Planning and carrying out investigations  

● Analyzing and interpreting data  

● Constructing explanations and designing solutions  

● Engaging in argument from evidence  

● Obtaining, evaluating, and communicating information 
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                                       Unit Sequence  

Investigation 2: 

How can you measure temperature accurately?  

What happens to water when it gets hot? cold? 

What happens when hot or cold water is put into room-temperature water?  

How does water change when it gets really cold?  

Where should an animal go to stay warm or to stay cool? 

Concepts Formative Assessment 

● Temperature is a measure of how hot matter is.  

● Water expands when heated and contracts when cooled.  

● A material that floats in water is less dense than the water; a 
material that sinks is more dense.  

● Cold water is more dense than warm water.  

● Water expands when it freezes; ice is less dense than liquid 
water.  

● Ice melts when heated; water freezes when cooled. 

● Asking questions and defining problems  

● Developing and using models 

● Planning and carrying out investigations  

● Analyzing and interpreting data  

● Constructing explanations and designing solutions  

● Engaging in argument from evidence  

● Obtaining, evaluating, and communicating information 
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                                       Unit Sequence  

Investigation 3:  

What does the weather forecast tell us?  

What happens to wet paper towels overnight?  

How does surface area affect evaporation?  

What else affects how fast water evaporates?  

What causes moisture to form on the side of a cup? 

Concepts Formative Assessment 

● Weather is measured using observations and tools such 

as thermometers, wind vanes, and rain gauges.  

● Evaporation is the process by which liquid (water) 

changes into gas (water vapor).  

● High temperatures, greater surface area, and moving air 

(wind) increase the rate of evaporation.  

● Condensation is the process by which gas (water vapor) 

changes into liquid water; it occurs on a cool surface.  

● Evaporation and condensation contribute to the 

movement of water through the water cycle. 

Students who understand the concepts are able to: 

● Asking questions and defining problems 

● Developing and using models 

● Planning and carrying out investigations 

● Analyzing and interpreting data 

● Using mathematics and computational thinking  

● Constructing explanations and designing solutions  

● Engaging in arguments from evidence 

● Obtaining, evaluating, and communicating information  
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                                       Unit Sequence  

Investigation 4:  

What are typical weather conditions in our region?  

How do we describe different climates?  

How do people deal with natural hazards such as floods? 

Concepts Formative Assessment 

● Typical weather in a region often varies with seasons. High 

and low temperatures and amount of precipitation are the 

main ways to describe seasonal weather changes.  

● The Sun’s energy drives weather.  

● Weather data in tables and in graphic displays, may show 

patterns over time.  

● Climate is the average or typical weather that can be 

expected to occur in a region, based on long term 

observation and data analysis.  

● Weather-related natural hazards include tornadoes, 

hailstorms, blizzards, lightning, floods, and drought.  

● People often modify their homes and their way of life to deal 

with floods.  

● Wetland protection and restoration is one way to prevent 

floods. 

Students who understand the concepts are able to: 

● Analyzing and interpreting data 

● Constructing explanations and designing solutions 

● Obtaining, evaluating, and communicating information  
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                                       Unit Sequence  

Investigation 5:   

What happens when water is mixed with other earth materials?  

Do soils in the schoolyard drain water at the same rate?  

What is needed to make a waterwheel system function well? 

 

Concepts Formative Assessment 

● Soil is rock particles mixed with organic material called 

humus. 

● Soils retain more water than rock particles alone.  

● Water drains more easily through some earth materials 

than through others.  

● The energy of flowing water can be used to do work; 

waterwheels are machines powered by flowing water. 

Students who understand the concepts are able to: 

● Asking questions and defining problems 

● Planning and carrying out investigations 

● Analyzing and interpreting data 

● Constructing explanations and designing solutions 

● Engaging in argument from evidence 

● Obtaining, evaluating, and communication information   
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What It Looks Like in the Classroom 

In this unit of study, students learn that water is the most important substance on Earth. Water dominates the surface of our planet, 

changes the face of the land, and defines life. Weather is driven by the Sun and involves the movement of water over the earth through 

evaporation, condensation, precipitation, and runoff—the water cycle. Climate is determined in part by the amount of precipitation in a 

region and by temperature fluctuations. Human societies depend on water, and new technologies are being engineered to conserve and 

protect this natural resource, to provide for the needs of people around the world. 

Students are provided with experiences to explore the properties of water, the water cycle and weather, interactions between water and 

other earth materials, and how humans use water as a natural resource. Students engage in science and engineering practices in the 

context of water, weather, and climate and explore the crosscutting concepts of patterns; cause and effect; scale, proportion, and quantity; 

and systems and system models. They are introduced to the nature of science, how science affects everyday life, and the influence of 

engineering, technology, and science on society and the natural world. 

In the first portion of this unit, students will investigate the properties of water and how water interacts with four different surfaces. After 

observing water flowing downhill, students will compare the rates of different amounts. Students will explore how sponges interact with 

water to soak up spills and compare it to how water interacts with other natural materials. Students will also observe water as it is heated, 

cooled, and frozen. Using a water thermometer that they have constructed, students will measure the temperature while comparing the 

density of water at different temperatures.  

Through observations and measurement, students will learn that warm water is less dense than cool water, and that ice is less dense than 

liquid water. Students will use this knowledge to consider the question:  Where should an animal go to stay warm or to stay cool? They will 

explore the effects of environmental conditions and surface area on rates of evaporation. Students will set up condensation chambers and 

consider how evaporation and condensation contribute to the water cycle. Students will identify cause and effect relationships from their 

observations of the properties of water. Working in groups to organize and analyze local daily weather data for 4 months of the previous 

year will lead students to understand the difference between weather (condition of the atmosphere now) and climate (typical weather that 

can be expected to occur in a region).  

Working in groups to organize and analyze local daily weather data for 4 months of the previous year will lead students to understand the 

difference between weather (condition of the atmosphere now) and climate (typical weather that can be expected to occur in a region). 

While conducting research through media, students are introduced to ways that people manage the problems associated with floods.  
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts/Literacy 

● To support integration of the language arts standards in this unit, students can read content-specific texts to deepen their 
understanding of the cause-and-effect relationships within earth systems. As they read, students should take notes, which can be 
used to help them understand and explain how earth processes affect the world around them. They should ask questions, such as, 

❏ “How can water, ice, wind, and vegetation change the land?” 

❏ “What happens to water when it gets cold?”  

❏ “What happens when rains falls on natural materials?”  
● As they attempt to answer these questions, students can cite evidence from observations and from texts to support their thinking. In 

addition, students can conduct short research projects that will help them gather additional evidence to support explanations. During 
collaborative group work, students will brainstorm and discuss ideas for materials to build a waterwheel. Throughout this unit, students 
should collect and record data in science journals and analyze the data to identify patterns of change. 

Mathematics 

● To support integration of the Mathematics standards into this unit, students are expected to use mathematics when analyzing 
quantitative data to identify patterns, explain cause-and-effect relationships, and make predictions. Students need opportunities to 
measure earth materials using tools, such as balances and graduated cylinders. Students should also be required to solve problems 
involving measurement and data. Students should also be able to use a thermometer to measure temperature in degrees Celsius.  
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies 

for vignettes and explanations of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their 
community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual 
aids; pictures, illustrations, graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as google 
classroom, experts from the community helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. 
multiple representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to 
demonstrate their understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

● Use of Chromebooks  

 

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

N/A 

 

Prior Learning 

Grade 2 Unit 4: The Earth’s Land and Water 

● Water is found in the ocean, rivers, lakes, and ponds. Water exists as solid ice and in liquid form. 
● Maps show where things are located. One can map the shapes and kinds of land and water in any area. 

Grade 2 Unit 5: Changes to Earth’s Land 

● Wind and water can change the shape of the land.  

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=182
http://www.nap.edu/openbook.php?record_id=13165&page=182
http://www.nap.edu/openbook.php?record_id=13165&page=182
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
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Future Learning 

Grade 5 Unit 4: Water on Earth 

● Nearly all of Earth’s available water is in the ocean. Most fresh water is in glaciers or underground; only a tiny fraction is in streams, lakes, 
wetlands, and the atmosphere. 

Grade 5 Unit 5: Earth Systems 

● Earth’s major systems are the geosphere (solid and molten rock, soil, and sediments), the hydrosphere (water and ice), the atmosphere (air), and 
the biosphere (living things, including humans). These systems interact in multiple ways to affect Earth’s surface materials and processes. The 
ocean supports a variety of ecosystems and organisms, shapes landforms, and influences climate. Winds and clouds in the atmosphere interact 
with the landforms to determine patterns of weather.  

 

Connections to Other Units 

In the unit, Waves and Information, students use a model of waves to describe patterns of waves in terms of amplitude and wavelength and to show 

that waves can cause objects to move.  

 

 

 

 

 

 

 

 

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
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Sample of Open Education Resources 

Water Cycle Overview- This site from the Department of Atmospheric Sciences (DAS) at the University of Illinois at Urbana-Champaigne 

includes a nice animation of the water cycle including various processes such as evaporation and condensation along with maps and 

photographs to illustrate them. 

 ww2010.atmos.uiuc.edu  

Investigating Water by Delta Education- Teaches students about the properties of water, including freezing, melting, and evaporation. 

Water as a Gas; Water as a Liquid; Water as a Solid by Helen Frost- Simple text presents facts about water in its solid, liquid, and gas state, its 

properties, and its uses.    

 

  

http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/hyd/smry.rxml
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Teacher Professional Learning Resources 

Using FOSS - Water and Climate (Grade 4) 

www.fossweb.com  

Use Teacher Tablet Companion to navigate website 

 

Science Instruction Companion from the Danielson model 

http://www.nj.gov/education/aps/cccs/science/ScienceInstructionCompanion 

 

Stem Teaching Tools 

http://stemteachingtools.org/tools 

 

National Science Teacher Association 

NSTA: Homepage 

 

PebbleGo 

www.pebblego.com  

 

 

 

 

 

 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar16.aspx
http://www.fossweb.com/
http://www.nj.gov/education/aps/cccs/science/ScienceInstructionCompanion
http://stemteachingtools.org/tools
http://www.nsta.org/
http://www.pebblego.com/
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Appendix A: NGSS and Foundations for the Unit 

Make observations and/or measurements to provide evidence of the effects of weathering or the rate of erosion by water. [Clarification 

Statement: Examples of variables to test could include angle of slope in the downhill movement of water, amount of vegetation, speed of wind,  

relative rate of deposition, cycles of freezing and thawing of water, cycles of heating and cooling, and volume of water flow.] 4-ESS2-1  

Generate and compare multiple solutions to reduce the impacts of natural earth processes and climate change on humans. [Clarification 

statement: Examples of solutions could include designing on earthquake resistant building and improving monitoring of volcanic activity.] (4-ESS3-

2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Planning and Carrying Out Investigations 

● Make observations and/or measurements to 
produce data to serve as the basis for 
evidence for an explanation of a 
phenomenon. (4-ESS2-1) 

● Generate and compare multiple solutions to 
a problem based on how well they meet the 
criteria and constraints of the designing 
solution. (4-ESS3-2) 

 

ESS2.A: Earth Materials and Systems 

● Rainfall helps to shape the land and affects 
the types of living things found in a region. 
Water, ice, wind, living organisms, and 
gravity break rocks, soils, and sediments into 
smaller particles and move them around. (4-
ESS2-1) 

ESS2.E: Biogeology 

● Living things affect the physical 
characteristics of their regions. (4-ESS2-1) 

ESS3.B: Natural Hazards 

● A variety of hazards result from natural 
processes  and climate change (e.g. 
earthquakes., tsunamis, volcanic eruptions). 
Humans cannot eliminate the hazards but 
can take steps to reduce their impacts. (4-
ESS3-2)  

Cause and Effect 

● Cause and effect relationships are routinely 
identified, tested, and used to explain 
change. (4-ESS2-1) (4-ESS3-2) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

         Connections to Engineering, Technology, 

and   Applications of Science 

Influence of Science, Engineering, and 

Technology on Society and the Natural World 

● Engineers improve existing technologies 
or develop new ones to increase their 
benefits, to decrease known risks, and 
to meet societal demands. (4-ESS3-2) 

 

http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
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ETS1.B: Designing Solutions to Engineering 

Problems  

● Testing a solution involves investigating how 
well it performs under a range of likely 
conditions.  
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English Language Arts Mathematics 

Conduct short research projects that build knowledge through 

investigation of different aspects of a topic. W.4.7 (4-ESS2-1) 

Recall relevant information from experiences or gather relevant 

information from print and digital sources; take notes and 

categorize information, and provide a list of sources. W.4.8  (4-

ESS2-1) 

Refer to details and examples in a text when explaining what the 

text says explicitly and when drawing inferences from the text. 

RI.4.1 (4.ESS3-2) 

Integrate information from two texts on the same topic in order to 

write or speak about the subject knowledgeably. RI.4.9 (4.ESS3-2) 

Reason abstractly and quantitatively. MP.2 (4.ESS2-1, 4.ESS3-2) 

Model with mathematics. MP.4 (4.ESS2-1, 4.ESS3-2) 

Use appropriate tools strategically. MP.5 (4.ESS2-1) 

Know relative sizes of measurement units within one system of 

units, including km,m, cm; kg and g; lb and oz; l and mL; hr, min, 

adn sec. Within a single system of measurement,express 

measurements in a larger unit in terms of a smaller unit. Record 

measurement equivalents in a two-column table. 4.MD.A.1 (4-

ESS2-1) 

 

 

 

Use the four operations to solve word problems involving distances, 

intervals of time, liquid volumes, masses of objects, and money, 

including problems involving simple fractions or decimals, and 

problems that require expressing measurements given in a larger 

unit in terms of a smaller unit. Represent measurement quantities 

using diagrams such as number line diagrams that feature a 

measurement scale. 4.MD.A.2 (4.ESS2-1) 

Interpret a multiplication equation as a comparison, e.g., interpret 

35 = 5 × 7 as a statement that 35 is 5 times as many as 7 and 7 

times as many as 5. Represent verbal statements of multiplicative 

comparisons as multiplication equations. 4.OA.A.1 (4.ESS3-2) 
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NJSLS – Career Readiness, Life Literacies, and Key Skills 

Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career 

Awareness, Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS 

CLKS (Career, Life, Key Skills).        

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf

 
NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order 

for students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf 

PAGES 22-20 

Career Awareness Exploration Preparedness 

and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career 

planning, and career requirements 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf 

PAGES 37-40 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard outline 

key literacies and technical skills such as critical 

thinking, global and cultural awareness, and 

technology literacy* that are critical for students 

to develop to live and work in an interconnected 

global economy 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf 

PAGES 43-52 

  

 

9.1.5.FP.4: Explain the role of spending money and how it 

affects wellbeing and happiness (e.g., "happy money," 

experiences over things, donating to causes, anticipation, 

etc.). 

 

• 9.1.5.RMI.2: Justify reasons to have insurance. 

• 9.2.5.CAP.9: Justify reasons to have insurance. • 9.4.5.CI.1: Use appropriate communication technologies to 

collaborate with individuals with diverse perspectives about a 

local and/or global climate change issue and deliberate about 

possible solutions (e.g., W.4.6, 3.MD.B.3,7.1.NM.IPERS.6).  

 

• 9.4.5.CI.2: Investigate a persistent local or global issue, such 

as climate change, and collaborate with individuals with 

diverse perspectives to improve upon current actions 

designed to address the issue (e.g., 6.3.5.CivicsPD.3, W.5.7). 

 

9.4.5.CI.3: Participate in a brainstorming session with 

individuals with diverse perspectives to expand one’s 

thinking about a topic of curiosity (e.g., 8.2.5.ED.2, 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
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1.5.5.CR1a).  

 

9.4.5.CT.4: Apply critical thinking and problem-solving 

strategies to different types of problems such as personal, 

academic, community and global (e.g., 6.1.5.CivicsCM.3). 
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Accommodations and Modifications 

Science – Accommodations and Modifications 

Special Education 
Students   

English Language 
Learners 

At-Risk Students Gifted and Talented 
Students  

Students with 504s 

● Pair visual prompts 
with verbal 
presentations 

● Utilize use of lab or 
experiments to give 
visual 
representation of 
concept  

● Ask students to 
restate information, 
directions, and 
assignments. 

● Pre Teach 
vocabulary 

● Provide flashcards 
with key science 
terminology   

● Use manipulatives 
and visual 
representation to 
examine concepts  

● Utilize mnemonic 
tricks to improve 
memory  

● Use manipulatives 

● Create a word wall 
● Utilize native 

language translation 
(peer, online 
assistive 
technology, 
translation device, 
bilingual dictionary) 

● Preteach vocabulary 
● Use graphic 

organizers or other 
visual model 

● Use manipulatives 
to visualize concept 

● Highlight key 
vocabulary-chart or 
vocabulary bank  

● Use nonverbal 
responses (thumbs 
up/down) 

● Use sentence 
frames 

● Design questions for 
different proficiency 
levels 

● Pair visual prompts 
with verbal 
presentations  

● Utilize use of lab or 
experiments to give 
visual 
representation of 
concept  

● Ask students to 
restate information, 
directions, and 
assignments. 

● Work within group 
or partners. Self-
select partners 
ahead of time to 
choose positive role 
model.  

● Repeat and practice 
Model skills / 
techniques to be 
mastered. 

● Use metacognitive 
work 

● Structure the 

learning around 

explaining or solving 

a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to extend 

learning 

opportunities.  

●  Interdisciplinary 

and problem-based 

assignments with 

planned scope and 

sequence  

● Advance, 

● Pair visual prompts 
with verbal 
presentations 

● Utilize use of lab or 
experiments to give 
visual 
representation of 
concept  

● Ask students to 
restate information, 
directions, and 
assignments. 

● Preteach vocabulary  
● Use manipulatives 

and visual 
representation to 
examine concepts  

● Use mnemonic 
tricks to improve 
memory 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 
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to visualize concept 
● Highlight key 

vocabulary-chart or 
vocabulary bank  

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Use of scribe 
● Adaptive computer 

to type assignments 
● Adjustable lab 

tables and lab 
equipment within 
reach 

● Additional time for 
lab assignments 

● Assignments in 
electronic format to 
facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Captioned videos 
● Preferred seating 
● Tactile drawings, 

graphs, and three-
dimensional 
models, 

● Large print 
handouts, lab signs, 
and equipment 

● Utilize partners and 
partner talk 

● Break down large 
assignments into 
smaller tasks 

● Utilize “Can Do” 
Descriptors 
https://wida.wisc.e
du/teach/can-
do/descriptors 

 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format to 
facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Extend  time to 
complete class work  

● Provide copy of 
class notes 

● Utilize preferential 
seating to be 
mutually 
determined by the 
student and teacher  

● Allow student to 
use a computer to 
complete 
assignments. 

● Use manipulatives 
to examine 

concepts  
● Note taker or lab 

assistant 
● Group lab 

assignments 
● Additional time for 

lab assignments 
● Assignments in 

electronic format to 
facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Computer with 
optical character 
reader and voice 
output 

accelerated, or 

compacted content  

● Abstract and 

advanced higher-

level thinking  

● Allowance for 

individual student 

interests  

● Assignments geared 

to development in 

areas of affect, 

creativity, cognition, 

and research skills  

● Complex, in-depth 

assignments  

● Diverse enrichment 

that broadens 

learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

lab assignments 
● Assignments in 

electronic format to 
facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

https://wida.wisc.edu/teach/can-do/descriptors
https://wida.wisc.edu/teach/can-do/descriptors
https://wida.wisc.edu/teach/can-do/descriptors
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labels 
● Computer equipped 

to enlarge screen 
characters and 
images 

● LED projection 
microscopes 

● Audio, braille or 
electronic notes, 
handouts, and texts 

● Braille signs & 
equipment labels 

● Raised-line 
drawings, clay 
models, 3-D 
triangles and 
spheres for 
geometric shapes 

● Verbal descriptions 
of visual aids 

● Auditory lab 
warning signs 

● Adaptive lab 
equipment 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Visual warning 
system for lab 
emergencies 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

 

 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 
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Grade: 4 Unit of Study: Unit :Environments Curriculum  

Unit Summary 

Using their senses, how do animals react to their environment? 

In this unit of study, students are expected to develop an understanding that plants and animals have internal and external structures that function to 

support survival, growth, behavior, and reproduction. By developing a model, they describe that an object can be seen when light reflected from its 

surface enters the eye. The crosscutting concepts of cause and effect, systems and system models, and structure and function are called out as 

organizing concepts for these disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in developing and using 

models. Students are expected to use these practices to demonstrate understanding of the core ideas. 

Student Learning Objectives 

Use a model to describe that animals receive different types of information through their senses, process the information in their brain, and 

respond to the information in different ways. [Clarification statement: Emphasis is on systems of information transfer.] (4-LS1-2) 

Students will be able to . . .  

Investigation 1 - Environmental Factors 

● Observe and describe the living and nonliving components in 
terrestrial environments 

● Observe life cycles of mealworms over time 
● Investigate how isopods respond to environmental factors 
● Analyze small animals’ structures that live in leaf-litters 

Investigation 2 - Ecosystems 

● Monitor environmental factors in the system   
● Gain knowledge about producers, consumers, and decomposers 

in food chains and food webs 
● Gain knowledge on how food affects a population's home range 

 

 

Investigation 1- Environmental Factors 

Part 1: Observing Mealworms 

Part 2:Designing  Isopod Environment 

Part 3: Leaf-Litter Critters 

Investigation 2 - Ecosystems 

Part 1: Designing an Aquarium 

Part 2: Food Chains and Food Webs 

Part 3: Population Simulation 

Part 4:  Sound Off 
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Quick Links 

 

Discovery Education 
BrainPOP  

https://www.ixl.com/science/ 

Nat Geo Kids  
www.fossweb.com  Pebble Go 

 

                                       Unit Sequence  

Investigation 1: Environmental Factors 

How do mealworm structures and behaviors help them grow and survive?  

What moisture conditions do isopods prefer?  

What light conditions do isopods prefer?  

What are the characteristics of animals living in the leaf-litter environment? 

Concepts Formative Assessment 

●  An environment is everything living and nonliving that surrounds 

and influences an organism.  

● A relationship exists between environmental factors and how 

well organisms grow. 

● Animals have structures and behaviors that function to support 

survival, growth, and reproduction. 

● Every organism has a set of preferred environmental conditions. 

Students who understand the concepts are able to: 

● Asking questions 

● Developing and using models  

● Planning and carrying out investigations  

● Analyzing and interpreting data  

● Constructing explanations 

http://www.discoveryeducation.com/
https://jr.brainpop.com/
https://www.ixl.com/science/
http://kids.nationalgeographic.com/
http://www.fossweb.com/
https://www.pebblego.com/
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● Engaging in argument from evidence  

● Obtaining, evaluating, and communicating information 
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                                       Unit Sequence  

Investigation 2: Ecosystems 

What are the environmental factors in an aquatic system?  

What are the roles of organisms in a food chain?  

How does food affect a population in its home range?  

How do animals use their sense of hearing? 

Concepts Formative Assessment 

● Aquatic environments include living and nonliving factors (water 
and temperature).  

● An ecosystem is the interactions of organisms with one another 
and with the nonliving environment.  

● Organisms interact in feeding relationships in ecosystems (food 
chains and food webs).  

● Producers make their own food, which is also used by animals 
(consumers); decomposers eat dead plant and animal materials 
and recycle the nutrients in the system; organisms may compete 
for resources in an ecosystem. 

Students who understand the concepts are able to: 

● Developing and using models 

● Planning and carrying out investigations  

● Analyzing and interpreting data  

● Constructing explanations 

● Engaging in argument from evidence  

● Obtaining, evaluating, and communicating information 
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What It Looks Like in the Classroom 

In this unit, students will explore the study of the structures and behaviors of organisms and the relationships between one organism and its 

environment builds knowledge of all organisms. With this knowledge comes an awareness of limits. Such knowledge is important because humans can 

change environments. The Environments Module has four investigations that focus on the concepts that organisms have structures and behaviors, 

including sensory receptors, that serve functions in growth, survival and reproduction, and living organisms depend on one another and on their 

environment for their survival and the survival of populations. In this unit, students will concentrate on the first two investigations. 

Students gain experiences that will contribute to the understanding of crosscutting concepts of patterns; cause and effect; scale, proportion, and 

quantity; systems and system models; energy and matter; structure and function; and stability and change. 

In the first investigation,students will observe the structures of mealworms and isopods. By setting up and observing a mealworm environment, 

students will discover how mealworms respond to different temperatures. By setting up an isopod environment, students will explore how isopods 

respond to environmental factors. Students will make arguments about how these structures and behaviors help the animals to grow and survive. 

Students should determine that every organism has a set of preferred environmental conditions. 

In the second investigation, students will set up a freshwater aquarium with different kinds of fish, plants, and other organisms. Observing the feeding 

interactions among the populations will give students an understanding of producers, consumers, and decomposers in food chains and food webs. 

Students will conduct an outdoor simulation to learn about how food affects a population’s home range. 

Students are expected to describe how animals receive information from their environment through their sensory system and use the information to 

guide their actions. Sense receptors are specialized for particular kinds of information, which may then be processed by the animal’s brain. 
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts/Literacy 

● To support integration of the language arts standards in this unit, students can read content-specific texts to deepen their understanding of the 
cause-and-effect relationships between structures and survival. As they read, students should take notes, which can be used to help them 
understand and explain how animals process information to grow, survive, and reproduce. They should ask questions, such as, 

❏ “How do animals’ structures and behaviors help them grow and survive?”  

❏ “How do animals use their sensory system to receive information and guide their actions?” 
● As they attempt to answer these questions, students can cite evidence from observations and from texts to support their thinking. In addition, 

students can conduct short research projects that will help them gather additional evidence to support explanations. During collaborative group 
work, students consider how variation among individuals contributes to survival of a population. Throughout this unit, students should collect and 
record data in science journals and analyze the data to identify patterns of change. 

Mathematics 

● To support integration of the Mathematics standards into this unit, students are expected to use mathematics when analyzing quantitative data 
to identify patterns, explain cause-and-effect relationships, and make predictions. Students should also be required to solve problems involving 
measurement and data.  

 

Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes 

and explanations of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; 
pictures, illustrations, graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as google classroom, 
experts from the community helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. 
multiple representation and multimodal experiences). 

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
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● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to 
demonstrate their understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

● Use of Chromebooks  

 

Research on Student Learning 

“The focus in the early elementary grades should be on establishing the primary association of organisms with their environments, followed by the 

development in the upper elementary grades of ideas about dependence on various aspects of the environment and the structures and behaviors 

that help organisms survive in that environment” (NRC 1996). 

 

Prior Learning 

Grade 3 Unit 4: Traits 

● Organisms have different inherited traits 
● Environment affects the traits that an organism develops 

 

Future Learning 

Grade 5 Unit 3: Energy and Matter in Ecosystems 

● Plants get the materials they need for growth chiefly from air and water 

● The movement of matter among plants, animals, decomposers, and the environment, and they can explain that energy in animals’ food was once 
from the sun. 

 

http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Connections to Other Units 

In Unit 3, Structures and Functions, students will construct an argument that plants and animals have internal and external structures that function to 

support survival, growth, behavior, and reproduction.  

 

Sample of Open Education Resources 

 

‘Brine Shrimp and Ecology of Great Salt Lake’ - More information about the life cycle of brine shrimp and the commercial brine shrimp industry. 

ut.water.usgs.gov 

FOSS Web- Online resources (Nonfiction and fiction books, websites, and regional websites) 

www.fossweb.com  

 

Teacher Professional Learning Resources 

Using FOSS - Environments (Grade 4) 

www.fossweb.com  

Use Teacher Tablet Companion to navigate website 

Science Instruction Companion from the Danielson model 

http://www.nj.gov/education/aps/cccs/science/ScienceInstructionCompanion 

Stem Teaching Tools 

http://stemteachingtools.org/tools 

National Science Teacher Association 

http://www.nsta.org 

http://ut.water.usgs.gov/shrimp/index.html
http://www.fossweb.com/
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar16.aspx
http://www.fossweb.com/
http://www.nj.gov/education/aps/cccs/science/ScienceInstructionCompanion
http://stemteachingtools.org/tools
http://www.nsta.org/
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Appendix A: NGSS and Foundations for the Unit 

Use a model to describe that animals receive different types of information through their senses, process the information in their brain, and 

respond to the information in different ways. [Clarification statement: Emphasis is on systems of information transfer.] (4-LS1-2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Engaging in Argument from Evidence 

● Use a model to test interaction concerning 
the functioning of a natural system (4-LS1-2) 

 

LS1.D: Information Processing 

● Different sense receptors are specialized for 
particular kinds of information, which may 
then be processed by an animal’s brains. 
Animals are able to use their perceptions 
and memories to guide their actions. (4-LS1-
2) 

Systems and System Models 

● A system can be described in terms of 
its components and their interactions.  
(4-LS1-2) 

 

 

English Language Arts Mathematics 

Add audio recordings and visual displays to presentations when 

appropriate to enhance the development of main ideas or themes.  SL.4.5 

(4-LS1-2) 

N/A 

 

  

http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
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NJSLS – Career Readiness, Life Literacies, and Key Skills 

Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career 

Awareness, Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS 

CLKS (Career, Life, Key Skills).        

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf

 
NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order 

for students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf 

PAGES 22-20 

Career Awareness Exploration Preparedness 

and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career 

planning, and career requirements 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf 

PAGES 37-40 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard outline 

key literacies and technical skills such as critical 

thinking, global and cultural awareness, and 

technology literacy* that are critical for students 

to develop to live and work in an interconnected 

global economy 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf 

PAGES 43-52 

  

 

9.1.5.CR.1: Compare various ways to give back and relate 

them to your strengths, interests, and other personal factors. 

 

9.1.5. EG.4: Describe how an individual’s financial decisions 

affect society and contribute to the overall economy. 

• 9.2.5.CAP.3: Identify qualifications needed to pursue 

traditional and non-traditional careers and occupations.  

 

• 9.2.5.CAP.4: Explain the reasons why some jobs and careers 

require specific training, skills, and certification (e.g., life 

guards, child care, medicine, education) and examples of 

these requirements 

 

9.2.8.CAP.8: Compare education and training requirements, 

income potential, and primary duties of at least two jobs of 

interest. 

 

• 9.2.8.CAP.9: Analyze how a variety of activities related to 

9.4.5.CI.2: Investigate a persistent local or global issue, such 

as climate change, and collaborate with individuals with 

diverse perspectives to improve upon current actions 

designed to address the issue (e.g., 6.3.5.CivicsPD.3, W.5.7). 

 

9.4.5.CI.3: Participate in a brainstorming session with 

individuals with diverse perspectives to expand one’s 

thinking about a topic of curiosity (e.g., 8.2.5.ED.2, 

1.5.5.CR1a).  

 

• 9.4.5.CT.4: Apply critical thinking and problem-solving 

strategies to different types of problems such as personal, 

academic, community and global (e.g., 6.1.5.CivicsCM.3). 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
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career preparation (e.g., volunteering, apprenticeships, 

structured learning experiences, dual enrollment, job search, 

scholarships) impacts postsecondary options. 
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Accommodations and Modifications 

Science – Accommodations and Modifications 

Special Education 
Students   

English Language 
Learners 

At-Risk Students Gifted and Talented 
Students  

Students with 504s 

● Pair visual prompts 
with verbal 
presentations 

● Utilize use of lab or 
experiments to give 
visual 
representation of 
concept  

● Ask students to 
restate information, 
directions, and 
assignments. 

● Pre Teach 
vocabulary 

● Provide flashcards 
with key science 
terminology   

● Use manipulatives 
and visual 
representation to 
examine concepts  

● Utilize mnemonic 
tricks to improve 
memory  

● Use manipulatives 
to visualize concept 

● Highlight key 
vocabulary-chart or 

● Create a word wall 
● Utilize native 

language translation 
(peer, online 
assistive 
technology, 
translation device, 
bilingual dictionary) 

● Preteach vocabulary 
● Use graphic 

organizers or other 
visual model 

● Use manipulatives 
to visualize concept 

● Highlight key 
vocabulary-chart or 
vocabulary bank  

● Use nonverbal 
responses (thumbs 
up/down) 

● Use sentence 
frames 

● Design questions for 
different proficiency 
levels 

● Utilize partners and 
partner talk 

● Break down large 

● Pair visual prompts 
with verbal 
presentations  

● Utilize use of lab or 
experiments to give 
visual 
representation of 
concept  

● Ask students to 
restate information, 
directions, and 
assignments. 

● Work within group 
or partners. Self-
select partners 
ahead of time to 
choose positive role 
model.  

● Repeat and practice 
Model skills / 
techniques to be 
mastered. 

● Use metacognitive 
work 

● Extend  time to 
complete class work  

● Provide copy of 

● Structure the 

learning around 

explaining or solving 

a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to extend 

learning 

opportunities.  

●  Interdisciplinary 

and problem-based 

assignments with 

planned scope and 

sequence  

● Advance, 

accelerated, or 

compacted content  

● Pair visual prompts 
with verbal 
presentations 

● Utilize use of lab or 
experiments to give 
visual 
representation of 
concept  

● Ask students to 
restate information, 
directions, and 
assignments. 

● Preteach vocabulary  
● Use manipulatives 

and visual 
representation to 
examine concepts  

● Use mnemonic 
tricks to improve 
memory 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format to 
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vocabulary bank  
● Note taker or lab 

assistant 
● Group lab 

assignments 
● Use of scribe 
● Adaptive computer 

to type assignments 
● Adjustable lab 

tables and lab 
equipment within 
reach 

● Additional time for 
lab assignments 

● Assignments in 
electronic format to 
facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Captioned videos 
● Preferred seating 
● Tactile drawings, 

graphs, and three-
dimensional 
models, 

● Large print 
handouts, lab signs, 
and equipment 
labels 

● Computer equipped 
to enlarge screen 

assignments into 
smaller tasks 

● Utilize “Can Do” 
Descriptors 
https://wida.wisc.e
du/teach/can-
do/descriptors 

 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format to 
facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Computer with 
optical character 
reader and voice 

class notes 
● Utilize preferential 

seating to be 
mutually 
determined by the 
student and teacher  

● Allow student to 
use a computer to 
complete 
assignments. 

● Use manipulatives 
to examine 

concepts  
● Note taker or lab 

assistant 
● Group lab 

assignments 
● Additional time for 

lab assignments 
● Assignments in 

electronic format to 
facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 

● Abstract and 

advanced higher-

level thinking  

● Allowance for 

individual student 

interests  

● Assignments geared 

to development in 

areas of affect, 

creativity, cognition, 

and research skills  

● Complex, in-depth 

assignments  

● Diverse enrichment 

that broadens 

learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

https://wida.wisc.edu/teach/can-do/descriptors
https://wida.wisc.edu/teach/can-do/descriptors
https://wida.wisc.edu/teach/can-do/descriptors
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characters and 
images 

● LED projection 
microscopes 

● Audio, braille or 
electronic notes, 
handouts, and texts 

● Braille signs & 
equipment labels 

● Raised-line 
drawings, clay 
models, 3-D 
triangles and 
spheres for 
geometric shapes 

● Verbal descriptions 
of visual aids 

● Auditory lab 
warning signs 

● Adaptive lab 
equipment 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Visual warning 
system for lab 
emergencies 
 

output 
● Interpreter or real 

time captioning 
● Demonstration 

reviews 
 

 

reviews 
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Grade: 4 Unit of Study: Unit : Animals Curriculum  

Unit Summary 

How do the internal and external parts of plants and animals support their survival, growth, behavior, and reproduction? 

In this unit of study, students develop an understanding that plants and animals have internal and external structures that function to support 

survival, growth, behavior, and reproduction. The crosscutting concepts of systems and system models are called out as organizing concepts for this 

disciplinary core idea. Students are expected to demonstrate grade-appropriate proficiency in engaging in argument from evidence. Students are also 

expected to use this practice to demonstrate understanding of the core idea. 

Student Learning Objectives 

Construct an argument that plants and animals have internal and external structures that function to support survival, growth, behavior, and 

reproduction. [Clarification statement: Examples of structures could include thorns,stems, roots, colored petals, heart, stomach, lung, brain, and 

skin.] (4-LS1-1) 

Students will be able to . . .  

Investigation 3 - Brine Shrimp Hatching 

● Determine which of four salt concentrations produces maximum 
growth 

● Explore how variation among individuals contributes to survival 
of a population 

Investigation 4 - Range of Tolerance 

● Determine the range of tolerance of water for germination of 
four kinds of seeds 

● Examine locals plants by mapping schoolyard plants 
● Relate plant distribution to environmental factors 
● Examine plant adaptations  

 

 

Investigation 3 - Brine Shrimp Hatching 

Part 1: Setting Up the Experiment  

Part 2: Determining Range of Tolerance 

Part 3: Determining Viability Part 4: Variation in a Population  

Investigation 4 - Range of Tolerance  

Part 1: Water or Salt Tolerance and Plants  

Part 2: Plant Patterns  

Part 3: Plant Adaptations  
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Quick Links 

 

Discovery Education 
Pebble Go   www.fossweb.com 

Nat Geo Kids  
BrainPOP  https://www.ixl.com/science/ 

 

 

                                       Unit Sequence  

Investigation 3: Brine Shrimp Hatching 

How can we find out if salinity affects brine shrimp hatching?  

How does salinity affect the hatching of brine shrimp eggs?  

Does changing the environment allow the brine shrimp eggs to hatch?  

What are some benefits of having variation within a population? 

  

http://www.discoveryeducation.com/
https://www.pebblego.com/
http://www.fossweb.com/
http://kids.nationalgeographic.com/
https://jr.brainpop.com/
https://www.ixl.com/science/
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Concepts Formative Assessment 

● Organisms have ranges of tolerance for environmental 

factors; there are optimum conditions that produce maximum 

growth.  

● Brine shrimp eggs can hatch in a range of salt concentrations, 

but more hatch in environments with optimum salt 

concentration.  

● When environments change, some organisms survive and 

reproduce; others move; some die.  

● Individuals of the same kind differ in their characteristics; 

differences may give individuals an advantage in surviving and 

reproducing. 

Students who understand the concepts are able to: 

● Developing and using models 

● Planning and carrying out investigations 

● Analyzing and interpreting data 

● Using mathematics and computational thinking  

● Constructing explanations 

● Engaging in arguments from evidence 

● Obtaining, evaluating, and communicating information  

 

                                       Unit Sequence  

Investigation 4: Range of Tolerance  

How much water is needed for early growth of different kinds of plants?  

What is the salt tolerance of several common farm crops?  

How does mapping the plants in the schoolyard help us to investigate environmental factors?  

What are some examples of plant adaptations? 
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Concepts Formative Assessment 

● Organisms have ranges of tolerance for environmental factors; 

there are optimum conditions that produce maximum growth.  

● Adaptations are structures and behaviors of an organism that 

help it survive and reproduce. 

Students who understand the concepts are able to: 

● Planning and carrying out investigations 

● Analyzing and interpreting data 

● Constructing explanations 

● Engaging in arguments from evidence 

● Obtaining, evaluating, and communicating information  

What It Looks Like in the Classroom 

In this unit, students will explore the study of the structures and behaviors of organisms and the relationships between one organism and its 

environment builds knowledge of all organisms. With this knowledge comes an awareness of limits. Such knowledge is important because humans can 

change environments. The Environments Module has four investigations that focus on the concepts that organisms have structures and behaviors, 

including sensory receptors, that serve functions in growth, survival and reproduction, and living organisms depend on one another and on their 

environment for their survival and the survival of populations. In this unit, students will concentrate on Investigations 3 and 4. 

Students gain experiences that will contribute to the understanding of crosscutting concepts of patterns; cause and effect; scale, proportion, and 

quantity; systems and system models; energy and matter; structure and function; and stability and change. 

Students will conduct a controlled experiment to determine how conditions affect an animal’s growth. Students will change the environment of brine 

shrimp to determine their range of tolerance and optimum conditions for hatching. Students will gain an understanding that brine shrimp eggs can 

hatch in a range of salt concentrations, but more hatch in environments with optimum salt concentration. 

In the final investigation, students will set up and monitor experiments to determine the range of tolerance of water for germination of four kinds of 

seeds: corn, pea, barley, and radish. Testing the effect of salinity on these seeds will help students construct an argument that organisms have ranges 

of tolerance for environmental factors. An understanding about how adaptations are structures and behaviors of an organism that help it survive and 

reproduce will be established as students study local plans.  
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts/Literacy 

● To support integration of the language arts standards in this unit, students can read content-specific texts to deepen their understanding of the 
cause-and-effect relationships between structures and survival. As they read, students should take notes, which can be used to help them 
understand and explain how animals process information to grow, survive, and reproduce. They should ask questions, such as, 

❏ “How do conditions affect an animal’s growth?”  

❏ “How do adaptations and structures help an animal to survive and reproduce?” 
● As they attempt to answer these questions, students can cite evidence from observations and from texts to support their thinking. In addition, 

students can conduct short research projects that will help them gather additional evidence to support explanations. During collaborative group 
work, students consider how variation among individuals contributes to survival of a population. Throughout this unit, students should collect and 
record data in science journals and analyze the data to identify patterns of change. 

Mathematics 

● To support integration of the Mathematics standards into this unit, students are expected to use mathematics when analyzing quantitative data 
to identify patterns, explain cause-and-effect relationships, and make predictions. Students should also be required to solve problems involving 
measurement and data. 

 

Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes 

and explanations of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; 
pictures, illustrations, graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as google classroom, 
experts from the community helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. 
multiple representation and multimodal experiences). 

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
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● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to 
demonstrate their understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

● Use of Chromebooks  

 

Research on Student Learning 

N/A 

 

Prior Learning 

Grade 3 Unit 4: Traits 

● Organisms have different inherited traits 
● Environment affects the traits that an organism develops 

 

Future Learning 

Grade 5 Unit 3: Energy and Matter in Ecosystems 

● Plants get the materials they need for growth chiefly from air and water 

● The movement of matter among plants, animals, decomposers, and the environment, and they can explain that energy in animals’ food was once 
from the sun. 

 

  

http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Connections to Other Units 

In Unit 2, How Organisms Process Information, students used a model to describe that animals receive different types of information through their 

senses, process the information in their brain, and respond to the information in different ways.  

 

Sample of Open Education Resources 

Adaptations and Survivals- Slideshows and videos on adaptations and survival of animals  

http://mrswarnerarlington.weebly.com/unit-4-adaptations--survival.html  

 

Animal Senses: How Animals See, Hear, Taste, Smell and Feel (Animal Behavior)- Animal Senses reveals the extraordinary ways animals sense their environment. 
Easy-to-do experiments and activities show kids how to compare animal senses to their own. With stunning, realistic illustrations, this book from the Animal Behavior 
series is an innovative approach to understanding animal life. 

 

Collecting Data in Animal Investigations by Diana Noonan- Move math skills up to the next level! Kid-friendly, real-life situations put math into 

action. By showing how we use math every day, teachers finally have an answer to the question, "But when will I ever use this?" Each book extends 

learning with graphic organizers and problem-solving activities. 

 

 

Schoolyard Ecology-  Katharine Barrett, Carolyn Willard-The schoolyard is an environment to be investigated. Many ecological, environmental, and 

life science concepts are explored. Students learn biological sampling techniques and develop their mapping and related mathematical skills. GEMS 

Guide 

 

  

http://mrswarnerarlington.weebly.com/unit-4-adaptations--survival.html
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Teacher Professional Learning Resources 

Using FOSS Environments (Grade 4) 

www.fossweb.com  

Use Teacher Tablet Companion to navigate website 

 

Science Instruction Companion from the Danielson model 

http://www.nj.gov/education/aps/cccs/science/ScienceInstructionCompanion 

 

Stem Teaching Tools 

http://stemteachingtools.org/tools 

 

National Science Teacher Association 

http://www.nsta.org 

 

PebbleGo 

www.pebblego.com  

 

IXL 

https://www.ixl.com/science/ 

 

  

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar16.aspx
http://www.fossweb.com/
http://www.nj.gov/education/aps/cccs/science/ScienceInstructionCompanion
http://stemteachingtools.org/tools
http://www.nsta.org/
http://www.pebblego.com/
https://www.ixl.com/science/
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Appendix A: NGSS and Foundations for the Unit 

Construct an argument that plants and animals have internal and external structures that function to support survival, growth, behavior, and 

reproduction. [Clarification statement:Examples of structures could include thorns,stems, roots, colored petals, heart, stomach, lung, brain, and 

skin.] (4-LS1-1) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Engaging in Argument from Evidence 

● Construct an argument that plants and 
animals have internal and external 
structures that function to support survival, 
growth, behavior, and reproduction  (4-LS1-
1) 

 

LS1.A: Structure and Function 

● Plants and animals both have internal and 
external structures that serve various 
functions in growth, survival, behavior, and 
reproduction. (4-LS1-1) 

Systems and System Models 

● A system can be described in terms of 
its components and their interactions.  
(4-LS1-1) 

 

 

English Language Arts Mathematics 

Write opinion pieces on topics or texts, supporting a point of view with 

reasons and information. W.4.1 (4-LS1-1) 

Recognize a line of symmetry for a two-dimensional figure as a line across 

the figure such that the figure can be folded along the line into matching 

parts. Identify line-symmetric figures and draw lines of symmetry. 4.G.A.3  

(4-LS1-1) 

 

 

  

http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
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NJSLS – Career Readiness, Life Literacies, and Key Skills 

Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career 

Awareness, Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS 

CLKS (Career, Life, Key Skills).        

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf 

NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order 

for students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf    PAGES 22-20 

Career Awareness Exploration Preparedness 

and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career 

planning, and career requirements 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf   PAGES 37-40 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard outline 

key literacies and technical skills such as critical 

thinking, global and cultural awareness, and 

technology literacy* that are critical for students 

to develop to live and work in an interconnected 

global economy 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf 

PAGES 43-52 

9.1.5.CR.1: Compare various ways to give back and relate 

them to your strengths, interests, and other personal factors. 

 

9.1.5. EG.4: Describe how an individual’s financial decisions 

affect society and contribute to the overall economy. 

• 9.2.5.CAP.3: Identify qualifications needed to pursue 

traditional and non-traditional careers and occupations.  

 

• 9.2.5.CAP.4: Explain the reasons why some jobs and careers 

require specific training, skills, and certification (e.g., life 

guards, child care, medicine, education) and examples of 

these requirements 

 

9.2.8.CAP.8: Compare education and training requirements, 

income potential, and primary duties of at least two jobs of 

interest. 

• 9.2.8.CAP.9: Analyze how a variety of activities related to 

career preparation (e.g., volunteering, apprenticeships, 

structured learning experiences, dual enrollment, job search, 

scholarships) impacts postsecondary options. 

9.4.5.CI.2: Investigate a persistent local or global issue, such 

as climate change, and collaborate with individuals with 

diverse perspectives to improve upon current actions 

designed to address the issue (e.g., 6.3.5.CivicsPD.3, W.5.7). 

 

9.4.5.CI.3: Participate in a brainstorming session with 

individuals with diverse perspectives to expand one’s 

thinking about a topic of curiosity (e.g., 8.2.5.ED.2, 

1.5.5.CR1a).  

 

• 9.4.5.CT.4: Apply critical thinking and problem-solving 

strategies to different types of problems such as personal, 

academic, community and global (e.g., 6.1.5.CivicsCM.3). 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
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Accommodations and Modifications 

Science – Accommodations and Modifications 

Special Education 
Students   

English Language 
Learners 

At-Risk Students Gifted and Talented 
Students  

Students with 504s 

● Pair visual prompts 
with verbal 
presentations 

● Utilize use of lab or 
experiments to give 
visual 
representation of 
concept  

● Ask students to 
restate information, 
directions, and 
assignments. 

● Pre Teach 
vocabulary 

● Provide flashcards 
with key science 
terminology   

● Use manipulatives 
and visual 
representation to 
examine concepts  

● Utilize mnemonic 
tricks to improve 
memory  

● Use manipulatives 
to visualize concept 

● Create a word wall 
● Utilize native 

language translation 
(peer, online 
assistive 
technology, 
translation device, 
bilingual dictionary) 

● Preteach vocabulary 
● Use graphic 

organizers or other 
visual model 

● Use manipulatives 
to visualize concept 

● Highlight key 
vocabulary-chart or 
vocabulary bank  

● Use nonverbal 
responses (thumbs 
up/down) 

● Use sentence 
frames 

● Design questions for 
different proficiency 
levels 

● Utilize partners and 

● Pair visual prompts 
with verbal 
presentations  

● Utilize use of lab or 
experiments to give 
visual 
representation of 
concept  

● Ask students to 
restate information, 
directions, and 
assignments. 

● Work within group 
or partners. Self-
select partners 
ahead of time to 
choose positive role 
model.  

● Repeat and practice 
Model skills / 
techniques to be 
mastered. 

● Use metacognitive 
work 

● Extend  time to 

● Structure the 

learning around 

explaining or solving 

a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to extend 

learning 

opportunities.  

●  Interdisciplinary 

and problem-based 

assignments with 

planned scope and 

sequence  

● Advance, 

● Pair visual prompts 
with verbal 
presentations 

● Utilize use of lab or 
experiments to give 
visual 
representation of 
concept  

● Ask students to 
restate information, 
directions, and 
assignments. 

● Preteach vocabulary  
● Use manipulatives 

and visual 
representation to 
examine concepts  

● Use mnemonic 
tricks to improve 
memory 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 
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● Highlight key 
vocabulary-chart or 
vocabulary bank  

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Use of scribe 
● Adaptive computer 

to type assignments 
● Adjustable lab 

tables and lab 
equipment within 
reach 

● Additional time for 
lab assignments 

● Assignments in 
electronic format to 
facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Captioned videos 
● Preferred seating 
● Tactile drawings, 

graphs, and three-
dimensional 
models, 

● Large print 
handouts, lab signs, 
and equipment 
labels 

partner talk 
● Break down large 

assignments into 
smaller tasks 

● Utilize “Can Do” 
Descriptors 
https://wida.wisc.e
du/teach/can-
do/descriptors 

 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format to 
facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Computer with 

complete class work  
● Provide copy of 

class notes 
● Utilize preferential 

seating to be 
mutually 
determined by the 
student and teacher  

● Allow student to 
use a computer to 
complete 
assignments. 

● Use manipulatives 
to examine 

concepts  
● Note taker or lab 

assistant 
● Group lab 

assignments 
● Additional time for 

lab assignments 
● Assignments in 

electronic format to 
facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 

accelerated, or 

compacted content  

● Abstract and 

advanced higher-

level thinking  

● Allowance for 

individual student 

interests  

● Assignments geared 

to development in 

areas of affect, 

creativity, cognition, 

and research skills  

● Complex, in-depth 

assignments  

● Diverse enrichment 

that broadens 

learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

● Assignments in 
electronic format to 
facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

https://wida.wisc.edu/teach/can-do/descriptors
https://wida.wisc.edu/teach/can-do/descriptors
https://wida.wisc.edu/teach/can-do/descriptors
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● Computer equipped 
to enlarge screen 
characters and 
images 

● LED projection 
microscopes 

● Audio, braille or 
electronic notes, 
handouts, and texts 

● Braille signs & 
equipment labels 

● Raised-line 
drawings, clay 
models, 3-D 
triangles and 
spheres for 
geometric shapes 

● Verbal descriptions 
of visual aids 

● Auditory lab 
warning signs 

● Adaptive lab 
equipment 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Visual warning 
system for lab 
emergencies 
 

optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

 

 

time captioning 
● Demonstration 

reviews 
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Grade: 4 Unit of Study: Unit : EIE Curriculum  

Unit Summary 

How do electrical circuits transform energy? 

In this unit of study, fourth-grade students develop an understanding that energy can be transferred from place to place by sound, light, heat, and 

electrical currents. Students also obtain and combine information to describe that energy and fuels are derived from natural resources and that their 

uses affect the environment. The crosscutting concepts of cause and effect, energy and matter, and the interdependence of science, engineering, and 

technology, and influence of science, engineering, and technology on society and the natural world are called out as organizing concepts for these 

disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in planning and carrying out investigations and obtaining, 

evaluating, and communicating information. Students are also expected to use these practices to demonstrate understanding of the core ideas. 

Student Learning Objectives 

Make observations to provide evidence that energy can be transferred from place to place by sun, light, heat, and electric currents.(4-PS3-2) 

Students will be able to . . .  

Technology in a Bag 

● Identify everyday 
objects made by 
people as 
technology 

● Identify that 
objects are 
designed as a 
solution to a 
problem 

● Identify engineers 
as the people who 
design objects 

Lesson 1- A Reminder for 

Emily 

● Recognize the role 
of electrical 
engineers in 
designing and 
improving 
technology having 
to do with 
electricity 

● Identify how an 
understanding of 
electrical 
conductors, 
technology, and 
the field of 

Lesson 2- It’s Electric 

● Identify 
technologies that 
use electricity and 
explain how they 
use electricity to 
function 

● Identify the energy 
transformations 
that occur in 
electrical 
technologies 

● Recognize that 
energy is the ability 
to make change 
happen and 

Lesson 3- Representing 

Circuits 

● Identify and 
distinguish 
between closed 
and open circuits 
using both 
schematic diagrams 
and actual circuit 
materials 

● Discuss and explain 
why standard 
symbol systems, 
like schematic 
diagrams are 
important 

Lesson 4- Designing an 

Alarm Circuit 

● Identify the steps 
of the Engineering 
Design Process 

● Imagine ideas for 
an alarm circuit and 
select one idea to 
build and test 

● Draw a detailed 
plan of alarm 
circuit 

● Construct the 
alarm circuit and 
switch connection 
designed by 
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electrical 
engineering can 
help inform a 
design 

● Discuss events in 
the story and 
identify how they 
represent steps in 
the Engineering 
Design Process 

identify some 
examples of these 
changes 

● Create schematic 
diagrams of circuits 
that include 
batteries, bulbs, 
wires, and open 
and closed 
switches 

● Build a simple 
series circuit from a 
schematic design 

another group by 
following that 
group’s plan 

● Test and analyze 
the success of 
alarm circuit 
designs 

● Brainstorm ways to 
improve designs 

● Implement some of 
the improvement 
ideas 

 

 

Technology in a Bag 

Part 1- Discuss engineers 

and technology 

Part 2- Explore mystery bag 

of objects 

Part 3-Record findings 

Part 4- Reflections 

 

Lesson 1- A Reminder for 

Emily 

Part 1- Read the story 

aloud 

Part 2-Discussion 

Part 3-Trace steps of 

Engineering Design Process 

Lesson 2- It’s Electric 

Part 1-Scavenger Hunt 

Part 2-Sort technologies 

Part 3-Discussion 

 

Lesson 3- Representing 

Circuits 

Part 1-Build closed series 

circuit 

Part 2-Add switches 

Part 3-Discussion 

Lesson 4- Designing an 

Alarm Circuit 

Part 1-Design Challenge 

Part 2-Group share 

Part 3-Improvement ideas 

 

 

  



Hanover Township Public Schools 

Science Curriculum 

Quick Links 

 

Discovery Education 
Pebble Go   www.fossweb.com 

Nat Geo Kids  
BrainPOP  https://www.ixl.com/science/ 

 

 

                                       Unit Sequence  

Introduction to Engineering: Technology in a Bag 

What are technologies and who designs them? 

Concepts Formative Assessment 

● Everyday objects made by people are technologies 

● A technology is designed to solve a problem 

● Engineers are people who design objects to solve problems 

Students who understand the concepts are able to: 

● Asking questions and defining problems  

● Developing and using models  

● Planning and carrying out investigations  

● Constructing explanations and designing solutions  

● Engaging in argument from evidence  

● Obtaining, evaluating, and communicating information 

 

  

http://www.discoveryeducation.com/
https://www.pebblego.com/
http://www.fossweb.com/
http://kids.nationalgeographic.com/
https://jr.brainpop.com/
https://www.ixl.com/science/
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                                       Unit Sequence  

Lesson 1: A Reminder for Emily 

What is the role of an electrical engineer? 

What are the steps in the Engineering Design Process and how can you use them to help inform a design? 

Concepts Formative Assessment 

● Some materials (conductors) conduct electricity and others 
(insulators) do not 

● Asking questions and defining problems  

● Developing and using models 

● Planning and carrying out investigations  

● Constructing explanations and designing solutions  

● Engaging in argument from evidence  

● Obtaining, evaluating, and communicating information 
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                                       Unit Sequence  

Lesson 2: It’s Electric!  

Guiding question: How do the technologies that we use everyday use and transform electrical energy? 

What technologies use electricity? 

What energy transformations occur in electrical technologies? 

What is energy? 

Concepts Formative Assessment 

● Electricity is one form of energy 

● Energy can be transformed  

● Humans can harness electrical energy to do useful things 

● Energy can be defined as what it takes to make a change 

happen 

Students who understand the concepts are able to: 

● Asking questions and defining problems 

● Developing and using models 

● Planning and carrying out investigations 

● Analyzing and interpreting data 

● Using mathematics and computational thinking  

● Constructing explanations and designing solutions  

● Engaging in arguments from evidence 

● Obtaining, evaluating, and communicating information  
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                                       Unit Sequence  

Lesson 3: Representing Circuits 

What is the difference between a closed and open circuit? 

Why are schematic diagrams important? 

How can we build a simple series circuit from a schematic diagram? 

Concepts Formative Assessment 

● A switch can be used to control when a circuit is closed 

(complete) and open (incomplete). 

● A circuit must be closed in order for electricity (current) to move 

through it 

● Schematic diagrams are used to plan circuits and communicate 

information about them 

Students who understand the concepts are able to: 

● Analyzing and interpreting data 

● Constructing explanations and designing solutions 

● Obtaining, evaluating, and communicating information  
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                                       Unit Sequence  

Lesson 4:  Designing an Alarm Circuit 

How can I use my knowledge of conductors, circuits, schematic diagrams, and the Engineering Design Process to design an alarm circuit that someone 

else can build? 

Concepts Formative Assessment 

● Engineers use a series of steps, called the Engineering Design 

Process, to design solutions to problems. 

● Electrical energy can be transformed into other forms of 

energy, including light, heat, motion, and sound.  

● Short circuits occur when wires are connected to a battery 

without a bulb, buzzer, or other resistor in between. 

● Electricity moves easily through some materials (conductors) 

and does not move easily through other materials (insulators).  

Students who understand the concepts are able to: 

● Asking questions and defining problems 

● Planning and carrying out investigations 

● Analyzing and interpreting data 

● Constructing explanations and designing solutions 

● Engaging in argument from evidence 

● Obtaining, evaluating, and communication information   
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What It Looks Like in the Classroom 

In this unit of study, students will begin to think like electrical engineers. Through hands-on-activities, the students will have reinforcement of science 

concepts including conductors and insulators, schematic diagrams, and circuits.  

For the final engineering design challenge, students will plan, create, and improve their own alarm circuit.  

Storybooks introduce each unit with the tale of a child somewhere around the world who solves a problem through engineering. The books will 

integrate literacy and social studies into the unit and illustrate for students the relevance of STEM subjects.  

 

Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts/Literacy 

● To support integration of the language arts standards in this unit, students can read storybooks that will introduce each unit. Each storybook is 
about a  tale of a child somewhere around the world who solves a problem through engineering.  

The storybooks will integrate literacy and have children pose questions such as:  

❏ “How can we use electricity to solve this problem?”  

❏ “What materials can we use to create a solution?”  
● Throughout this unit, students should collect and record data in science journals and analyze the data to identify patterns of change. 

Math Practices Embedded Throughout the Unit: 

● Make sense of problems and persevere in solving them 
● Reasons abstractly and quantitatively  
● Construct viable arguments and critique the reasoning of others 
● Model with mathematics 
● Use appropriate tools strategically 
● Attend to precision 
● Look for and make use of structure 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes 

and explanations of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; 
pictures, illustrations, graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as google classroom, 
experts from the community helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. 
multiple representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to 
demonstrate their understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

● Use of Chromebooks  

 

Research on Student Learning 

“Students think about what technology is and are introduced to the idea that engineers design technologies” (EIE 2016).  

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Prior Learning 

Grade 3 Unit 3: Electrical and Magnetic Forces 

● Balanced and unbalanced forces on the motion of an object  
● Cause-and-effect relationships of electrical or magnetic interactions to define a simple design problem that can be solved with magnets 

 

Future Learning 

Grade 8 Unit 5: Relationships among Forms of Energy 

● Conservation of energy.  

● Objects that are moving have kinetic energy and that objects may also contain stored (potential) energy, depending on their relative positions.  

● Difference between energy and temperature, and the relationship between forces and energy.  

 

Connections to Other Units 

In the Unit, Using Engineering Design with Force and Motion Systems, students use evidence to construct an explanation of the relationship between 

the speed of an object and the energy of that object. Students develop an understanding that energy can be transferred from place to place by sound, 

light, heat, and electrical currents or from objects through collisions. They apply their understanding of energy to design, test, and refine a device that 

converts energy from one form to another.  
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Sample of Open Education Resources 

A Reminder for Emily - An Electrical Engineering Story- Museum of Science Engineering is Elementary Team  

 

How Electricity Works- This article provides a detailed overview of electricity for adult readers.  

http://science.howstuffworks.com/electricity.htm  

 

Energy Kids-  Energy Kids is an interactive energy site featuring information about electrical energy alongside riddles and games. This site provides lots 

of detailed information about how we use electrical energy today and how we’ve use it throughout history.  

https://www.eia.gov/kids/index.cfm  

 

EIE- Electricity- An Alarming Idea: Designing Alarm Circuits- List of online resources. 

https://www.eie.org/sites/default/files/resource/file/sci_ac.pdf  

Teacher Professional Learning Resources 

EIE- Engineering is Elementary 

https://www.eie.org/  

Science Instruction Companion from the Danielson model 

http://www.nj.gov/education/aps/cccs/science/ScienceInstructionCompanion 

Stem Teaching Tools 

http://stemteachingtools.org/tools 

National Science Teacher Association 

http://www.nsta.org 

http://science.howstuffworks.com/electricity.htm
https://www.eia.gov/kids/index.cfm
https://www.eie.org/sites/default/files/resource/file/sci_ac.pdf
https://www.eie.org/
http://www.nj.gov/education/aps/cccs/science/ScienceInstructionCompanion
http://stemteachingtools.org/tools
http://www.nsta.org/
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Appendix A: NGSS and Foundations for the Unit 

Make observations to provide evidence that energy can be transferred from place to place by sun, light, heat, and electric currents.(4-PS3-2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Planning and Carrying Out Investigations 

● Make observations to provide evidence that 
energy can be transferred to place to place 
by sound, light, heat, and electric 
currents.(4-PS3-2) 

 

 

PS3.A: Definitions of Energy  

● The faster a given object is moving, the more 
energy it processes (4-PS3-1) 

● Energy can be moved from place to place by 
moving objects or through sound,light,or 
electrical currents. (4-PS3-2) 

PS3.B: Conservation of Energy and Energy 

Transfer 

● Energy is present whenever there are 

moving objects, sound, light, or heat. When 

objects collide, energy can be transferred 

from one object to another, thereby 

changing their motion. In such collisions, 

some energy is typically also transferred to 

the surrounding air; as a result, the air gets 

heated and sound is produced. (4-PS3-2) 

● Light also transfers energy from place to 

place. (4-PS3-2) 

● Energy can also be transferred from place to 

place by electric currents, which can then be 

used locally to produce motion, sound, heat, 

or light. The currents may have been 

produced to begin with by transforming the 

 
Energy and Matter 

● Energy can be transferred in various 

ways and between objects. (4-PS3-2) 

 

http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=59
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
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energy of motion into electrical energy. (4-

PS3-2) 

 

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=124
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English Language Arts Mathematics 

Refer to details and examples in a text when explaining what the text says 

explicitly and when drawing inferences from the text. RI.4.1 (4-ESS3-2) 

Integrate information from two texts on the same topic in order to write 

or speak about the subject knowledgeably. RI.4.9 (4.ESS3-2) 

Reason abstractly and quantitatively. MP.2 (4.ESS2-1, 4.ESS3-2) 

Model with mathematics. MP.4 (4.ESS2-1, 4.ESS3-2) 

Use appropriate tools strategically. MP.5 (4.ESS2-1) 

 

Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 

× 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as 

5. Represent verbal statements of multiplicative comparisons as 

multiplication equations. 4.OA.A.1 (4.ESS3-2) 

 

  



Hanover Township Public Schools 

Science Curriculum 

NJSLS – Career Readiness, Life Literacies, and Key Skills 

Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career 

Awareness, Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS 

CLKS (Career, Life, Key Skills).        

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf 

NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order 

for students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf 

PAGES 22-20 

Career Awareness Exploration Preparedness 

and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career 

planning, and career requirements 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf 

PAGES 37-40 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard outline 

key literacies and technical skills such as critical 

thinking, global and cultural awareness, and 

technology literacy* that are critical for students 

to develop to live and work in an interconnected 

global economy 

https://www.nj.gov/education/cccs/2020/20

20%20NJSLS-CLKS.pdf 

PAGES 43-52 

  

9.1.5.EG.3: Explain the impact of the economic system on 

one’s personal financial goals. 

 

9.1.5. EG.4: Describe how an individual’s financial decisions 

affect society and contribute to the overall economy. 

 

• 9.2.5.CAP.3: Identify qualifications needed to pursue 

traditional and non-traditional careers and occupations.  

 

• 9.2.5.CAP.4: Explain the reasons why some jobs and careers 

require specific training, skills, and certification (e.g., life 

guards, child care, medicine, education) and examples of 

these requirements. 

 

 9.2.5.CAP.7: Identify factors to consider before starting a 

business.  

 

9.2.5.CAP.8: Identify risks that individuals and households 

face.  

• 9.2.5.CAP.9: Justify reasons to have insurance. 

• 9.4.5.CI.3: Participate in a brainstorming session with 

individuals with diverse perspectives to expand one’s 

thinking about a topic of curiosity (e.g., 8.2.5.ED.2, 

1.5.5.CR1a).  

 

• 9.4.5.CI.4: Research the development process of a 

product and identify the role of failure as a part of the 

creative process (e.g., W.4.7, 8.2.5.ED.6). 

9.4.5.CT.1: Identify and gather relevant data that will 

aid in the problem-solving process (e.g., 2.1.5.EH.4, 4-

ESS3-1, 6.3.5.CivicsPD.2).  

9.4.5.CT.3: Describe how digital tools and technology 

may be used to solve problems.  

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
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Accommodations and Modifications 

Science – Accommodations and Modifications 

Special Education 
Students   

English Language 
Learners 

At-Risk Students Gifted and Talented 
Students  

Students with 504s 

● Pair visual prompts 
with verbal 
presentations 

● Utilize use of lab or 
experiments to give 
visual 
representation of 
concept  

● Ask students to 
restate information, 
directions, and 
assignments. 

● Pre Teach 
vocabulary 

● Provide flashcards 
with key science 
terminology   

● Use manipulatives 
and visual 
representation to 
examine concepts  

● Utilize mnemonic 
tricks to improve 
memory  

● Use manipulatives 
to visualize concept 

● Highlight key 
vocabulary-chart or 

● Create a word wall 
● Utilize native 

language translation 
(peer, online 
assistive 
technology, 
translation device, 
bilingual dictionary) 

● Preteach vocabulary 
● Use graphic 

organizers or other 
visual model 

● Use manipulatives 
to visualize concept 

● Highlight key 
vocabulary-chart or 
vocabulary bank  

● Use nonverbal 
responses (thumbs 
up/down) 

● Use sentence 
frames 

● Design questions for 
different proficiency 
levels 

● Utilize partners and 
partner talk 

● Break down large 

● Pair visual prompts 
with verbal 
presentations  

● Utilize use of lab or 
experiments to give 
visual 
representation of 
concept  

● Ask students to 
restate information, 
directions, and 
assignments. 

● Work within group 
or partners. Self-
select partners 
ahead of time to 
choose positive role 
model.  

● Repeat and practice 
Model skills / 
techniques to be 
mastered. 

● Use metacognitive 
work 

● Extend  time to 
complete class work  

● Provide copy of 

● Structure the 

learning around 

explaining or solving 

a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to extend 

learning 

opportunities.  

●  Interdisciplinary 

and problem-based 

assignments with 

planned scope and 

sequence  

● Advance, 

accelerated, or 

compacted content  

● Pair visual prompts 
with verbal 
presentations 

● Utilize use of lab or 
experiments to give 
visual 
representation of 
concept  

● Ask students to 
restate information, 
directions, and 
assignments. 

● Preteach vocabulary  
● Use manipulatives 

and visual 
representation to 
examine concepts  

● Use mnemonic 
tricks to improve 
memory 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format to 
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vocabulary bank  
● Note taker or lab 

assistant 
● Group lab 

assignments 
● Use of scribe 
● Adaptive computer 

to type assignments 
● Adjustable lab 

tables and lab 
equipment within 
reach 

● Additional time for 
lab assignments 

● Assignments in 
electronic format to 
facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Captioned videos 
● Preferred seating 
● Tactile drawings, 

graphs, and three-
dimensional 
models, 

● Large print 
handouts, lab signs, 
and equipment 
labels 

● Computer equipped 
to enlarge screen 

assignments into 
smaller tasks 

● Utilize “Can Do” 
Descriptors 
https://wida.wisc.e
du/teach/can-
do/descriptors 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format to 
facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Computer with 
optical character 
reader and voice 
output 

class notes 
● Utilize preferential 

seating to be 
mutually 
determined by the 
student and teacher  

● Allow student to 
use a computer to 
complete 
assignments. 

● Use manipulatives 
to examine 

concepts  
● Note taker or lab 

assistant 
● Group lab 

assignments 
● Additional time for 

lab assignments 
● Assignments in 

electronic format to 
facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 

● Abstract and 

advanced higher-

level thinking  

● Allowance for 

individual student 

interests  

● Assignments geared 

to development in 

areas of affect, 

creativity, cognition, 

and research skills  

● Complex, in-depth 

assignments  

● Diverse enrichment 

that broadens 

learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio & 
video recorded class 
sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 
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characters and 
images 

● LED projection 
microscopes 

● Audio, braille or 
electronic notes, 
handouts, and texts 

● Braille signs & 
equipment labels 

● Raised-line 
drawings, clay 
models, 3-D 
triangles and 
spheres for 
geometric shapes 

● Verbal descriptions 
of visual aids 

● Auditory lab 
warning signs 

● Adaptive lab 
equipment 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Visual warning 
system for lab 
emergencies 
 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

 

 

reviews 
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Philosophy  
The Hanover Township School District’s science curriculum encourages students to use problem solving and inquiry based approaches to understand science and engineering 

principles.  By combining traditional science concepts (physical science, chemistry, biology, earth, space and environmental sciences) and our students’ unique abilities and 

applying these concepts through engineering and technology, students will learn to think globally while learning locally.  This curriculum will follow a coherent progression of 

concepts that allows students to continually build on and revise their knowledge. 

 

Through the New Generation Science Standards, the “… students, over multiple years of school, actively engage in scientific and engineering practices and apply crosscutting 

concepts to deepen their understanding of the core ideas…”.  The intertwining of these three dimensions will allow a deeper understanding of science and engineering concepts and 

promote better problem solving skills. 

 

Collaborative, student-centered lessons and cooperative learning is essential.  Students will use evidence as a basis for analysis of data and arguments.  Emphasis is on the 

integration of knowledge from a variety of resources and effective communication of an understanding of this knowledge to meet the performance expectations. 

 

Adapted from  

Framework for K-12 Science Education. Natl Academy Pr, 2011. Print.  
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Unit of Study 

Essential Questions 
(Purpose of Unit of Study) 

Key Learning Objectives 
(CCSS)/(NJSLS) 

Assessment 
(How the student will demonstrate 

knowledge) 

 

Suggested Length of Study and Dates 

Living Systems, Unit 1: What happens to 

the matter and energy that are part of each 

organism?  

Investigation 1:  
How can you identify a system? 
Is planet Earth a system? 
What organisms are both predators and prey 
in the kelp forest ecosystems? 
What happens when compost worms interact 
with organic litter? 
Investigation 2:  
What does yeast need to break its 
dormancy? 
How do plants get the food they need? 
How do animals get the nutrients they need? 
Investigation 3:  
How are nutrients transported to cells in a 
plant? 
How do humans transport nutrients to all 
their cells? 
Why do people breathe? 
 

5-LS1-1: Support an 

argument that plants get the 

materials they need for 

growth chiefly from air and 

water. 

5-LS2-1: Develop a model to 

describe the movement of 

matter among plants, animals, 

decomposers, and the 

environment. 

5-PS3-1: Use models to 

describe that energy in 

animals’ food (used for body 

repair, growth, motion, and to 

maintain body warmth) was 

once energy from the sun. 

5-ESS2-1: Develop a model 

using an example to 

describe ways the geosphere, 

biosphere, hydrosphere, 

and/or atmosphere interact. 

 

 

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

Cumulative/Benchmark 

Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Interviews 

● Answers to Focus Questions 

● NSTA Formative 

Assessment Probes 

 

 

44 Days 
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Living Systems, Unit 2: How do individual 

communities use science ideas to protect 

Earth’s resources and environment?   

 

 In dodgeball, how are you able to avoid 
being hit? 
What features of organisms attract 
attention? 
What behaviors are instinctive, and what 
behaviors are learned? 
What are parts of a marine ecosystem? 

5-ESS2-2: Describe and 

graph the amounts and 

percentages of water and 

fresh water in various 

reservoirs to provide evidence 

about the distribution of water 

on Earth. 

5-ESS3-1: Obtain and 

combine information about 

ways individual communities 

use science ideas to protect 

the Earth’s resources, 

environment and address 

climate change issues.  

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

Cumulative/Benchmark 

Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Interviews 

● Answers to Focus Questions 

● NSTA Formative 

Assessment Probes 

12 days 

Earth and Sun, Unit 3: What patterns do 

we notice when observing the sky? 

Investigation 1: 

 How and why does your shadow change 
during the day? 
What can be learned by studying the length 
and direction of shadows? 
What causes day and night?    
Investigation 2:  

How can you explain why we see some 
natural objects only in the night, some only in 
day sky, and some at both times?  
How would you describe the size of and 

5-PS2-1: Support an 

argument that the 

gravitational force exerted by 

Earth on objects is directed 

down. 

5-ESS1-1: Support an 

argument that the apparent 

brightness of the sun and stars 

is due to their relative 

distances from the Earth. 

5-ESS1-2: Represent data in 

graphical displays to 

reveal patterns of daily 

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

32 days 
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distance between Earth, the Moon, and the 
Sun?  
How does the shape of the Moon change 
over 4 weeks? 
How do the parts of the solar system 
interact? 
Why do stars appear to move across the 
night sky?  
 

changes in length and 

direction of shadows, day and 

night, and the seasonal 

appearance of some stars in 

the night sky.  

 

 

 

Cumulative/Benchmark 

Assessment  

 

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Interviews 

● Answers to Focus Questions 

● NSTA Formative 

Assessment Probes 

 

Earth and Sun, Unit 4: How do individual 

communities use science ideas to protect 

Earth’s resources and environment?   

Investigation 3:  

What is air? 
What is Earth’s atmosphere? 
How do meteorologists measure and record 
weather variables? 
Investigation 4:  
What happens to earth materials when they 
are exposed to sunlight?  
How does energy transfer to the air? 
What happens when a volume of fluid is 
warmed at the bottom? 
What is the best design for a solar water 
heater?  
Investigation 5:  
What causes condensation to form? 
How does water vapor get into the air? 
What is the water cycle? 
What is the difference between weather and 
climate?  

5-ESS2-1: Develop a model 

using an example to 

describe ways the geosphere, 

biosphere, hydrosphere, 

and/or atmosphere interact. 

5-ESS3-1:Obtain and 

combine information about 

ways individual communities 

use science ideas to protect 

the Earth’s resources, 

environment and address 

climate change issues.  

 

 

Summative Assessments:  

Investigation Assessments  

● Survey Posttests 

● Interim Assessments 

● Portfolios 

● Investigation I-checks 

● Eie Pre/Post Assessment 

 

Performance Assessments   

● Student Science 

Notebooks 

● Portfolios 

 

Cumulative/Benchmark 

Assessment  

 

Formative Assessments: 

● Embedded Assessments 

● Science Notebook Entries 

● Response Sheets 

● Work Sample Portfolios 

● Oral Presentations 

● Interviews 

● Answers to Focus Questions 

38 days 
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EiE:  
What are technologies and who designs 
them? 
What does the word “aerospace”remind you 
of? 
Do you have any idea what type of work 
aerospace engineers do? 
What do aerospace engineers think about to 
make sure their spacecraft designs are suited 
to their destinations? 
How do the thickness of an atmosphere and 
the design of a parachute affect the speed of 
a falling parachute? 
How can we use our knowledge of 
parachutes, atmospheres, and Engineering 
Design Process to design a parachute that 
meets specific criteria for drop speed and 
parachute size? 
 
 
 

● NSTA Formative 

Assessment Probes 
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Unit Summary 

What happens to the matter and energy that are part of each organism? 

In this unit of study, students develop an understanding of the idea that plants get the materials they need for growth chiefly from air and water. Using models, 
students can describe the movement of matter among plants, animals, decomposers, and the environment, and they can explain that energy in animals’ food was 
once energy from the sun. The crosscutting concepts of energy and matter and systems and system models are called out as organizing concepts for these disciplinary 
core ideas. Students are expected to demonstrate grade-appropriate proficiency in developing and using models and engaging in argument from evidence.  Students 
are also expected to use these practices to demonstrate understanding of the core ideas. 

This unit is based on 5-LS1-1, 5-LS2-1, and 5-PS3-1. 

Student Learning Objectives 

Support an argument that plants get the materials they need for growth chiefly from air and water. [Clarification Statement: Emphasis is on the idea that plant 
matter comes mostly from air and water, not from the soil.] (5-LS1-1) 

Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment. [Clarification Statement: Emphasis is on the idea 
that matter that is not food (air, water, decomposed materials in soil) is changed by plants into matter that is food. Examples of systems could include organisms, 
ecosystems, and the Earth.] [Assessment Boundary: Assessment does not include molecular explanations.] (5-LS2-1) 

Use models to describe that energy in animals’ food (used for body repair, growth, motion, and to maintain body warmth) was once energy from the 
sun. [Clarification Statement: Examples of models could include diagrams, and flowcharts.] (5-PS3-1) 

Students will be able to: 

Investigation 1 - Systems Investigation 2- Nutrient Systems Investigation 3- Transport Systems 

● Analyze systems and subsystems 
● Make a worm habitat and observe it 

over time 

● Design and conduct experiments 
and analyze results 

● Use metric tools and make and 
record quantitative observations 

● Classify leaves based on venation patterns 
● Design and conduct experiments and analyze results 
● Use metric tools and make and record quantitative 

observations 

Investigation 1 - Systems Investigation 2- Nutrient Systems Investigation 3- Transport Systems 

Part 1 - Everyday Systems 
Part 2 - The Earth System  
Part 3 - Kelp Forest Food Web 
Part 4 - Recycling 

Part 1- Yeast Nutrition 
Part 2- Plant Nutrition 
Part 3- Animal Nutrition 

Part 1- Plant Vascular Systems 
Part 2- Circulatory Systems 
Part 3- Respiratory Systems 

 

 

http://www.nextgenscience.org/sites/ngss/files/5-LS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/5-LS2-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/5-PS3-1%20June%202015.pdf
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brainpop.com 

fossweb.com 

discoveryeducation.com 
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                                       Unit Sequence  

Investigation 1: Systems 
How can you identify a system? 
Is planet Earth a system? 
What organisms are both predators and prey in the kelp forest ecosystems? 
What happens when compost worms interact with organic litter? 

Concepts Formative Assessment 

● A system is a collection of interacting objects, ideas, and/or procedures that 
together define a physical entity or process. 

● The Earth can be described as the interaction of four earth systems. 

● Food webs are made up of producers, consumers,and decomposers. 

● A kelp forest has similarities  to a rain forest. Phytoplankton are the major 
producers in most aquatic  systems.  

● Food webs and competition for resources exist in marine systems. 

Students who understand the concepts are able to: 

● Develop and using models  

● Plan and carrying out investigations  

● Analyze and interpreting data  

● Construct explanations and designing solutions  

● Engage in argument from evidence  

● Obtain, evaluate, and communicate information 
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                                       Unit Sequence  

Investigation 2:  Nutrient Systems 
What does yeast need to break its dormancy? 
How do plants get the food they need? 
How do animals get the nutrients they need? 

Concepts Formative Assessment 

● Yeast is a single-celled fungus. 

● Chlorophyll is the green pigment that absorbs sunlight in the cells of 
producer organisms. 

● A nutrient is a substance, such a sugar or starch, that is used by a cell to 
produce the energy needed to perform the functions of life. 

● Plants make their own food by photosynthesis. 

● Animals obtain nutrients by eating other organisms 

● Digestion is the process used by animals to break down complex food items 
into simple nutrients. 

Students who understand the concepts are able to: 

● Develop and using models  

● Plan and carry out investigations  

● Analyze and interpret data  

● Use mathematical and computational thinking 

● Construct explanations and design solutions  

● Engage in argument from evidence  

● Obtain, evaluate, and communicate information 
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                                       Unit Sequence  

Investigation 3: Transport Systems 
How are nutrients transported to cells in a plant? 
How do humans transport nutrients to all their cells? 
Why do people breathe? 

Concepts Formative Assessment 

● In vascular plants, xylem tubes carry water and minerals away from the 
plant’s roots to all the cells in a one-way flow; phloem tubes carry sugar from 
the leaves to all the cells that need it. 

● Vascular bundles are arranged in predictable patterns of veins in the leaves 
of vascular plants. 

● In the human circulatory system, blood transports resources to the cells and 
waste from the cells. 

● In humans, the respiratory system transports oxygen to the blood and 
carbon dioxide from the blood. 

● All cells have basic needs: water, food, gas exchange, and waste disposal.  

Students who understand the concepts are able to: 

● Develop and using models  

● Plan and carry out investigations  

● Analyze and interpret data  

● Use mathematical and computational thinking 

● Construct explanations and design solutions  

● Obtain, evaluate, and communicate information 
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What It Looks Like in the Classroom 

Students are introduced to a system as a collection of interacting parts that work together to make a whole or produce an action. They explore Earth as a system, 
focusing on the biosphere and describing ecosystems by looking at feeding relationships and energy transfers, described as food webs. Students model food chains 
and food webs in a wood ecosystem and a marine ecosystem. Each group of students sets up a redworm habitat to study detritivores and the role of decomposition 
in ecosystems. 

Students investigate nutrient systems of yeast, plants, and animals. They design an investigation to determine the necessary conditions for activating dry yeast. They 
plant wheat and observe the seedlings to determine which plants have chlorophyll. Students infer that the plants growing in light are producing food to provide 
nutrients to their cells. Students investigate how animals acquire nutrients by eating and digesting food.  

Students learn that all cells have basic needs: water, food, gas exchange, and waste disposal. They explore the transport systems that multicellular organisms have for 
moving nutrients and wastes. Students investigate leaf transpiration, model a human heart system, and investigate their lung volume to find out about the 
interacting parts of the vascular system in plants and the circulatory and respiratory system in humans. 

 

Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

Students should use information from print and digital sources to build their understanding of energy and matter in ecosystems. As students read, they should use 
the information to answer questions, participate in discussions, solve problems, and support their thinking about movement of matter and the flow of energy 
through the organisms in an ecosystem. In this unit of study, students are also required to build models to describe the cycling of matter and the flow of energy in 
ecosystems. They can enhance their models using multimedia components, such as graphics and sound, and visual displays. 

Mathematics 
In this unit students should: 
• Use appropriate tools in strategic ways when making and recording observations of the living and nonliving components of an ecosystem. 
• Model with mathematics when using tables, charts, or graphs to organize observational data. 
• Reason abstractly and quantitatively when analyzing data that can be used as evidence for explaining how matter cycles and energy flows in systems. 
● Convert among different-sized standard measurement units within a given measurement system and use these conversions to help explain what happens to 

matter and energy in ecosystems. 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community 
helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA


Hanover Township Public Schools Grade 5 Curriculum  

Grade 5 Unit 1 Nutrient and Transport Systems                        Instructional Days: 44 

 

 

Research on Student Learning 

Students can understand simple food links involving two organisms. Yet they often think of organisms as independent of each other but dependent on people to 
supply them with food and shelter. Upper elementary-school students may not believe food is a scarce resource in ecosystems, thinking that organisms can change 
their food at will according to the availability of particular sources. Students of all ages think that some populations of organisms are numerous in order to fulfill a 
demand for food by another population.  

Some students of all ages have difficulty in identifying the sources of energy for plants and also for animals. [8] Students tend to confuse energy and other concepts 
such as food, force, and temperature. As a result, students may not appreciate the uniqueness and importance of energy conversion processes like respiration and 
photosynthesis.  Although specially designed instruction does help students correct their understanding about energy exchanges, some difficulties remain.  Careful 
coordination between The Physical Setting and The Living Environment benchmarks about conservation of matter and energy and the nature of energy may help 
alleviate these difficulties.  

Students of all ages see food as substances (water, air, minerals, etc.) that organisms take directly in from their environment. In addition, some students of all ages 
think food is a requirement for growth, rather than a source of matter for growth. They have little knowledge about food being transformed and made part of a 
growing organism's body.  

Some students of all ages hold misconceptions about plant nutrition. They think plants get their food from the environment rather than manufacturing it internally, 
and that food for plants is taken in from the outside. These misconceptions are particularly resistant to change. [6] Even after traditional instruction, students have 
difficulty accepting that plants make food from water and air, and that this is their only source of food. Understanding that the food made by plants is very different 
from other nutrients such as water or minerals is a prerequisite for understanding the distinction between plants as producers and animals as consumers.  

Students' meaning for “energy,” both before and after traditional instruction, is considerably different from its scientific meaning. In particular, students believe 
energy is associated only with humans or movement, is a fuel-like quantity which is used up, or is something that makes things happen and is expended in the 
process. Students rarely think energy is measurable and quantifiable.  Although students typically hold these meanings for energy at all ages, upper elementary-
school students tend to associate energy only with living things, in particular with growing, fitness, exercise, and food (NSDL, 2015). 

 

 
 

 
 

 

  

http://strandmaps.dls.ucar.edu/?id=SMS-MAP-2085
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Prior Learning 

Kindergarten Unit 4: Basic Needs of Living Things 

● All animals need food in order to live and grow. They obtain their food from plants or from other animals. Plants need water and light to live and grow.  

Grade 2: Relationships in Habitats 

● Plants depend on water and light to grow.  

● Plants depend on animals for pollination or to move their seeds around.  

Grade 4: Weathering and Erosion 

● Living things affect the physical characteristics of their regions.  

 

Future Learning 

Grade 4 Unit 5: Transfer of Energy 

● Energy is present whenever there are moving objects, sound, light, or heat. When objects collide, energy can be transferred from one object to another, thereby 
changing their motion. In such collisions, some energy is typically also transferred to the surrounding air; as a result, the air gets heated and sound is produced. )   

● Light also transfers energy from place to place.   

● Energy can be moved from place to place by moving objects or through sound, light, or electric currents.  

Grade 4 Unit 6: Forces and Motion 

● The faster a given object is moving, the more energy it possesses.  

● Energy is present whenever there are moving objects, sound, light, or heat. When objects collide, energy can be transferred from one object to another, thereby 
changing their motion. In such collisions, some energy is typically also transferred to the surrounding air; as a result, the air gets heated and sound is produced. )   

Grade 4 Unit 7: Using Engineering Design with Force and Motion Systems 

● The expression “produce energy” typically refers to the conversion of stored energy into a desired form for practical use.   

LS1.C: Organization for Matter and Energy Flow in Organisms 

● Plants, algae (including phytoplankton), and many microorganisms use the energy from light to make sugars (food) from carbon dioxide from the atmosphere 

http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=189
http://www.nap.edu/openbook.php?record_id=13165&page=189
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=120
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=124
http://www.nap.edu/openbook.php?record_id=13165&page=128
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147


Hanover Township Public Schools Grade 5 Curriculum  

Grade 5 Unit 1 Nutrient and Transport Systems                        Instructional Days: 44 

 

and water through the process of photosynthesis, which also releases oxygen. These sugars can be used immediately or stored for growth or later use.  

● Within individual organisms, food moves through a series of chemical reactions in which it is broken down and rearranged to form new molecules, to support 
growth, or to release energy.  

LS1.C: Organization for Matter and Energy Flow in Organisms 

● Plants, algae (including phytoplankton), and many microorganisms use the energy from light to make sugars (food) from carbon dioxide from the atmosphere 
and water through the process of photosynthesis, which also releases oxygen. These sugars can be used immediately or stored for growth or later use.  

● Within individual organisms, food moves through a series of chemical reactions in which it is broken down and rearranged to form new molecules, to support 
growth, or to release energy.  

LS2.A: Interdependent Relationships in Ecosystems 

● Organisms, and populations of organisms, are dependent on their environmental interactions both with other living things and with nonliving factors.  

● In any ecosystem, organisms and populations with similar requirements for food, water, oxygen, or other resources may compete with each other for limited 
resources, access to which consequently constrains their growth and reproduction.  

● Growth of organisms and population increases are limited by access to resources.  

● Similarly, predatory interactions may reduce the number of organisms or eliminate whole populations of organisms. Mutually beneficial interactions, in contrast, 
may become so interdependent that each organism requires the other for survival. Although the species involved in these competitive, predatory, and mutually 
beneficial interactions vary across ecosystems, the patterns of interactions of organisms with their environments, both living and nonliving, are shared.  

LS2.B: Cycle of Matter and Energy Transfer in Ecosystems 

● Food webs are models that demonstrate how matter and energy is transferred between producers, consumers, and decomposers as the three groups interact 
within an ecosystem. Transfers of matter into and out of the physical environment occur at every level. Decomposers recycle nutrients from dead plant or animal 
matter back to the soil in terrestrial environments or to the water in aquatic environments. The atoms that make up the organisms in an ecosystem are cycled 
repeatedly between the living and nonliving parts of the ecosystem.   

LS4.D: Biodiversity and Humans 

● Changes in biodiversity can influence humans’ resources, such as food, energy, and medicines, as well as ecosystem services that humans rely on—for example, 
water purification and recycling. (secondary)  

 
 
  

http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
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Connections to Other Units 

N/A 

 

Sample of Open Education Resources 

Bottle Biology Terrarium: Students will create a terrarium, make observations of the terrarium, then develop a model to explain how matter transfers within the 
ecosystem. This resource describes the process of creating a terrarium (which will serve as the phenomena that the students observe), but does not include specific 
lesson details or instructional strategies. 

Biodomes Engineering Design Project:  This activity is a culmination of a 16 day unit of study where students explore the biosphere's environments and ecosystems. 
In this final activity, students apply what they learned about plants, animals, and decomposers to design and create a model biodome. Engaging in the engineering 
design process, students construct a closed (system) environment containing plants and animals existing in equilibrium. Provided with a variety of materials 
(constraints), teams of students will use their imagination and culminating knowledge to design a biodome structure following the criteria of the activity that models 
how plants, insects, and decomposers work together in a system. (The activity can be conducted as a structured or open-ended design. It is recommended to allow 
students the opportunity to be true engineers and follow the opened-ended design.) 

  

http://ngss.nsta.org/Resource.aspx?ResourceID=94
http://ngss.nsta.org/Resource.aspx?ResourceID=288
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Teacher Professional Learning Resources 

Connections Between Practices in NGSS, Common Core Math, and Common Core ELA 
The presenter was Sarah Michaels from Clark University. In this seminar Dr. Michaels talked about connecting the scientific and engineering practices described in A Framework for K–
12 Science Education with the Common Core State Standards in Mathematics and English Language Arts. 

Engineering Design as a Core Idea 
The presenter was Cary Sneider, Associate Research Professor at Portland State University in Portland, Oregon. The seminar focused on the Core Idea of Engineering, led by Cary 
Sneider, Associate Research Professor at Portland State University. Cary explained the overall NGSS engineering components for K-2, MS and HS, and went through a number of 
practical examples of how teachers could develop modules and investigations for their students to learn them. Cary also spoke about the ways in which teachers could include cross-
cutting engineering concepts to a number of classroom subjects. The seminar concluded Q & A session with Cary. 

Visit the resource collection.  

Continue discussing this topic in the community forums. 

NGSS Core Ideas: Energy 
The presenter was Jeff Nordine of the San Antonio Children's Museum. Ramon Lopez from the University of Texas at Arlington provided supporting remarks. The program featured 
strategies for teaching about physical science concepts that answer questions such as "How is energy transferred between objects or systems?" and "What is meant by conservation of 
energy?"  

Dr. Nordine began the presentation by talking about the role of disciplinary core ideas within NGSS and the importance of energy as a core idea as well as a crosscutting concept. He 
then shared physicist Richard Feynman's definition of energy and related it to strategies for teaching about energy. Dr. Nordine talked about the elements of the energy core idea and 
discussed common student preconceptions. Participants had the opportunity to ask questions and discuss ideas for classroom application with other participating teachers.  

Visit the resource collection.  

Continue discussing this topic in the community forums.  

NGSS Core Ideas: Ecosystems: Interactions, Energy, and Dynamics 
The presenters were Andy Anderson and Jennifer Doherty of Michigan State University. This was the ninth web seminar in a series focused on the disciplinary core ideas that are part of 
the Next Generation Science Standards (NGSS). The program featured strategies for teaching about life science concepts that answer questions such as "How do organisms interact 
with the living and nonliving environments to obtain matter and energy?" and "How do matter and energy move through an ecosystem?"  

Dr. Anderson and Dr. Doherty began the presentation by discussing the two main strands of the ecosystems disciplinary core idea: community ecology and ecosystem science. They 
talked about common student preconceptions and strategies for addressing them. Next, Dr. Anderson and Dr. Doherty shared learning progressions for this core idea, showing how 
student understanding builds from elementary through high school. Last, the presenters described approaches for teaching about ecosystems and shared resources to use with 
students. Participants had the opportunity to submit their questions and comments in the chat.  

Visit the resource collection.  

Continue discussing this topic in the community forums.  

 
 

 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar17.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar17.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar17.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar39.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio39.aspx
http://learningcenter.nsta.org/share.aspx?id=Yx7OplusQ0
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar29.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar29.aspx
http://learningcenter.nsta.org/share.aspx?id=2AQo1T7SBM
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar36.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar36.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio36.aspx
http://learningcenter.nsta.org/share.aspx?id=Am3bdsitFS
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
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Appendix A: NGSS and Foundations for the Unit 

Support an argument that plants get the materials they need for growth chiefly from air and water. [Clarification Statement: Emphasis is on the idea that plant 
matter comes mostly from air and water, not from the soil.] (5-LS1-1) 

Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.[Clarification Statement: Emphasis is on the idea 
that matter that is not food (air, water, decomposed materials in soil) is changed by plants into matter that is food. Examples of systems could include organisms, 
ecosystems, and the Earth.] [Assessment Boundary: Assessment does not include molecular explanations.] (5-LS2-1) 

Use models to describe that energy in animals’ food (used for body repair, growth, motion, and to maintain body warmth) was once energy from the 
sun. [Clarification Statement: Examples of models could include diagrams, and flowcharts.] (5-PS3-1) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Engaging in Argument from Evidence 

● Support an argument with evidence, data, or a 
model. (5-LS1-1) 

Developing and Using Models 

● Develop a model to describe phenomena.          
(5-LS2-1) 

● Use models to describe phenomena. (5-PS3-1) 

 

LS1.C: Organization for Matter and Energy Flow in 
Organisms 

● Plants acquire their material for growth chiefly 
from air and water. (5-LS1-1) 

LS2.A: Interdependent Relationships in Ecosystems 

● The food of almost any kind of animal can be 
traced back to plants. Organisms are related in 
food webs in which some animals eat plants for 
food and other animals eat the animals that eat 
plants. Some organisms, such as fungi and bacteria, 
break down dead organisms (both plants or plants 
parts and animals) and therefore operate as 
“decomposers.” Decomposition eventually restores 
(recycles) some materials back to the soil. 
Organisms can survive only in environments in 
which their particular needs are met. A healthy 
ecosystem is one in which multiple species of 
different types are each able to meet their needs in 

Energy and Matter 

● Matter is transported into, out of, and within 
systems. (5-LS1-1) 

● Energy can be transferred in various ways and 
between objects. (5-PS3-1) 

Systems and System Models 

● A system can be described in terms of its 
components and their interactions. (5-LS2-1) 

    - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

      Connections to the Nature of Science 

Science Models, Laws, Mechanisms, and Theories 
Explain Natural Phenomena 

● Science explanations describe the mechanisms 
for natural events. (5-LS2-1) 

http://www.nextgenscience.org/sites/ngss/files/5-LS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/5-LS2-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/5-PS3-1%20June%202015.pdf
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/read/13165/chapter/10?term=LS1.C#146
http://www.nap.edu/read/13165/chapter/10?term=LS1.C#146
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=94
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
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a relatively stable web of life. Newly introduced 
species can damage the balance of an ecosystem. 
(5-LS2-1) 

LS2.B: Cycles of Matter and Energy Transfer in 
Ecosystems 

● Matter cycles between the air and soil and among 
plants, animals, and microbes as these organisms 
live and die. Organisms obtain gases, and water, 
from the environment, and release waste matter 
(gas, liquid, or solid) back into the environment. (5-
LS2-1) 

PS3.D: Energy in Chemical Processes and Everyday Life 

● The energy released [from] food was once energy 
from the sun that was captured by plants in the 
chemical process that forms plant matter (from air 
and water). (5-PS3-1) 

LS1.C: Organization for Matter and Energy Flow in 
Organisms 

● Food provides animals with the materials they 
need for body repair and growth and the energy 
they need to maintain body warmth and for 
motion. (secondary to 5-PS3-1) 

 

 

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=152
http://www.nap.edu/openbook.php?record_id=13165&page=128
http://www.nap.edu/openbook.php?record_id=13165&page=128
http://www.nap.edu/openbook.php?record_id=13165&page=128
http://www.nap.edu/openbook.php?record_id=13165&page=128
http://www.nap.edu/openbook.php?record_id=13165&page=128
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
http://www.nap.edu/openbook.php?record_id=13165&page=147
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English Language Arts Mathematics 

Quote accurately from a text when explaining what the text says explicitly and when drawing 
inferences from the text. (5-LS1-1) RI.5.1  

Draw on information from multiple print or digital sources, demonstrating the ability to locate an 
answer to a question quickly or to solve a problem efficiently. (5-LS2-1), (5-PS3-1) RI.5.7  

Integrate information from several texts on the same topic in order to write or speak about the 
subject knowledgeably. (5-LS1-1) RI.5.9  

Write opinion pieces on topics or texts, supporting a point of view with reasons and information. 
(5-LS1-1) W.5.1  

Include multimedia components (e.g., graphics, sound) and visual displays in presentations when 
appropriate to enhance the development of main ideas or themes. (5-LS2-1), (5-PS3-1)  SL.5.5 

Reason abstractly and quantitatively. (5-LS1-1), (5-LS2-1) MP.2
  

Model with mathematics. (5-LS1-1), (5-LS2-1) MP.4  

Use appropriate tools strategically. (5-LS1-1) MP.5 

Convert among different-sized standard measurement units 
within a given measurement system (e.g., convert 5 cm to 0.05 
m), and use these conversions in solving multi-step, real world 
problems. (5-LS1-1) 5.MD.A.1 
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NJSLS – Career Readiness, Life Literacies, and Key Skills 

Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career Awareness, 

Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS CLKS (Career, 

Life, Key Skills).        

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf

 
NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 22-26 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 37-40 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 43-52 

  

Core Idea: You can give back in areas that matter to you.   

 

In this unit, we focus on climate change and protecting 

natural resources and environmental preservation. Students 

demonstrate understanding of how they can contribute to 

these causes. Specific focus is on human impact on animal 

and plant habitats.  

 

9.1.2.CR.1: Recognize ways to volunteer in the classroom, 

school and community.  

 9.1.2.CR.2: List ways to give back, including making 

donations, volunteering, and starting a business 

9.1.5.PB.2: Describe choices consumers have with money 

(e.g., save, spend, donate).  

Core Idea: An individual’s passions, aptitude and skills can 

affect his/her employment and earning potential.   

Science, Technology, and Engineering Careers are 

referenced in this unit.  

 9.2.5.CAP.1: Evaluate personal likes and dislikes and 

identify careers that might be suited to personal likes. • 

9.2.5.CAP.2: Identify how you might like to earn an income.  

9.2.5.CAP.3: Identify qualifications needed to pursue 

traditional and non-traditional careers and occupations. • 

9.2.5.CAP.4: Explain the reasons why some jobs and careers 

require specific training, skills, and certification (e.g., life 

guards, child care, medicine, education) and examples of 

these requirements. 

Core Ideas: Collaboration with individuals with diverse 

perspectives can result in new ways of thinking and/or 

innovative solutions. Curiosity and a willingness to try new 

ideas (intellectual risk-taking) contributes to the 

development of creativity and innovation skills. The ability 

to solve problems effectively begins with gathering data, 

seeking resources, and applying critical thinking skills. 

Digital tools can be used to modify and display data in 

various ways that can be organized to communicate ideas.   

 

In this unit, students engage in collaborative investigations 

to solve real world problems, related to topics such as 

engineering and climate change. Students are expected to 

represent data, research, and ideas using various digital 

tools (Slides, Sheets, Sites, Docs). 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf


Hanover Township Public Schools Grade 5 Curriculum  

Grade 5 Unit 1 Nutrient and Transport Systems                        Instructional Days: 44 

 

 

9.4.5.CI.2: Investigate a persistent local or global issue, such 

as climate change, and collaborate with individuals with 

diverse perspectives to improve upon current actions 

designed to address the issue (e.g., 6.3.5.CivicsPD.3, W.5.7). 

9.4.5.CI.3: Participate in a brainstorming session with 

individuals with diverse perspectives to expand one’s 

thinking about a topic of curiosity (e.g., 8.2.5.ED.2, 

1.5.5.CR1a). • 9.4.5.CI.4: Research the development process 

of a product and identify the role of failure as a part of the 

creative process (e.g., W.4.7, 8.2.5.ED.6). 

9.4.5.CT.1: Identify and gather relevant data that will aid in 

the problem-solving process (e.g., 2.1.5.EH.4, 4-ESS3-1, 

6.3.5.CivicsPD.2). • 9.4.5.CT.2: Identify a problem and list 

the types of individuals and resources (e.g., school, 

community agencies, governmental, online) that can aid in 

solving the problem (e.g., 2.1.5.CHSS.1, 4-ESS3-1). • 

9.4.5.CT.3: Describe how digital tools and technology may 

be used to solve problems. • 9.4.5.CT.4: Apply critical 

thinking and problem-solving strategies to different types of 

problems such as personal, academic, community and 

global (e.g., 6.1.5.CivicsCM.3). 

 9.4.5.IML.2: Create a visual representation to organize 

information about a problem or issue (e.g., 4.MD.B.4, 

8.1.5.DA.3).  
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Science – Accommodations and Modifications Strategies for Consideration 

Special Education 

Students   
English Language 

Learners 
At-Risk Students Gifted and Talented 

Students  
Students with 504s 

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Pre Teach 
vocabulary 

● Provide flashcards 

with key science 
terminology   

● Use manipulatives 
and visual 

representation to 

examine concepts  
● Utilize mnemonic 

tricks to improve 
memory  

● Use manipulatives 

to visualize 
concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Create a word wall 
● Utilize native 

language 
translation (peer, 

online assistive 

technology, 
translation device, 

bilingual 
dictionary) 

● Preteach 

vocabulary 
● Use graphic 

organizers or 
other visual model 

● Use manipulatives 
to visualize 

concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Use nonverbal 

responses 
(thumbs up/down) 

● Use sentence 
frames 

● Design questions 

for different 
proficiency levels 

● Utilize partners 
and partner talk 

● Break down large 
assignments into 

● Pair visual 
prompts with 

verbal 
presentations  

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Work within group 
or partners. Self-

select partners 

ahead of time to 
choose positive 

role model.  
● Repeat and 

practice Model 

skills / techniques 
to be mastered. 

● Use metacognitive 
work 

● Extend  time to 

complete class 
work  

● Provide copy of 
class notes 

● Utilize preferential 
seating to be 

● Structure the 

learning around 

explaining or 

solving a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to 

extend learning 

opportunities.  

●  Interdisciplinary 

and problem-

based 

assignments with 

planned scope and 

sequence  

● Advance, 

accelerated, or 

compacted 

content  

● Abstract and 

advanced higher-

level thinking  

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Preteach 
vocabulary  

● Use manipulatives 

and visual 
representation to 

examine concepts  
● Use mnemonic 

tricks to improve 

memory 
● Note taker or lab 

assistant 
● Group lab 

assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 
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● Note taker or lab 

assistant 
● Group lab 

assignments 
● Use of scribe 

● Adaptive computer 

to type 
assignments 

● Adjustable lab 
tables and lab 

equipment within 
reach 

● Additional time for 

lab assignments 
● Assignments in 

electronic format 
to facilitate 

communication, 

web-based 
materials & 

assignments 
● Note takes, audio 

& video recorded 

class sessions 
● Captioned videos 

● Preferred seating 
● Tactile drawings, 

graphs, and three-
dimensional 

models, 

● Large print 
handouts, lab 

signs, and 
equipment labels 

● Computer 

equipped to 
enlarge screen 

characters and 

smaller tasks 

● Utilize “Can Do” 
Descriptors 

https://wida.wisc.
edu/teach/can-

do/descriptors 

 

● Note taker or lab 

assistant 
● Group lab 

assignments 
● Additional time for 

lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 

web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 

● Computer with 
optical character 

reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 

reviews 
● Computer with 

optical character 
reader and voice 

output 

● Interpreter or real 
time captioning 

mutually 

determined by the 
student and 

teacher  
● Allow student to 

use a computer to 

complete 
assignments. 

● Use manipulatives 
to examine 

concepts  
● Note taker or lab 

assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 

electronic format 
to facilitate 

communication, 
web-based 

materials & 

assignments 
● Note takes, audio 

& video recorded 
class sessions 

● Computer with 
optical character 

reader and voice 

output 
● Interpreter or real 

time captioning 
● Demonstration 

reviews 

● Allowance for 

individual student 

interests  

● Assignments 

geared to 

development in 

areas of affect, 

creativity, 

cognition, and 

research skills  

● Complex, in-depth 

assignments  

● Diverse 

enrichment that 

broadens learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 

● Computer with 
optical character 

reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 

reviews 
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images 

● LED projection 
microscopes 

● Audio, braille or 
electronic notes, 

handouts, and 

texts 
● Braille signs & 

equipment labels 
● Raised-line 

drawings, clay 
models, 3-D 

triangles and 

spheres for 
geometric shapes 

● Verbal descriptions 
of visual aids 

● Auditory lab 

warning signs 
● Adaptive lab 

equipment 
● Computer with 

optical character 

reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Visual warning 

system for lab 
emergencies 

 

● Demonstration 

reviews 
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Unit Summary 

How do individual communities use science ideas to protect Earth’s resources and environment? 

In this unit of study, students describe and graph data to provide evidence about the distribution of water on Earth. The crosscutting concepts of scale, proportion, 
quantity and systems, and systems models are called out as organizing concepts for these disciplinary core ideas. Students are expected to demonstrate grade-
appropriate proficiency in using mathematics and computational thinking and in obtaining, evaluating, and communicating information. Students are also expected 
to use these practices to demonstrate understanding of the core ideas. 

This unit is based on 5-ESS2-2 and 5-ESS3-1. 

Student Learning Objectives 

Describe and graph the amounts and percentages of water and fresh water in various reservoirs to provide evidence about the distribution of water on 
Earth. [Assessment Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, ground water, and polar ice caps, and does not include the atmosphere.] (5-ESS2-
2)  

Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources, environment and address climate change 
issues.  (5-ESS3-1) 

Students will be able to: 

Investigation 4 - Sensory Systems 

● Investigate hand and foot response to  visual stimuli. 
● Design and conduct investigations and analyze results.  

Investigation 4 

Part 1- Stimulus/Response 
Part 2- Attention 
Part 3- Instinct and Learning 
Part 4- Ecosystems 

 

 

http://www.nextgenscience.org/file/3101/download?token=KG5nofFV
http://www.nextgenscience.org/file/3101/download?token=KG5nofFV
http://www.nextgenscience.org/file/3106/download?token=dbtuohPp
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Quick Links 

 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting with ELA/Literacy and Math p. 3  

Modifications p. 4   

Research on Learning p. 4  

Prior Learning p. 5 

Future Learning p. 5   

Connections to Other Units p. 5  

Sample Open Education Resources p. 6  

Teacher Professional Learning Resources p. 6 

Appendix A: NGSS and Foundations p. 8  

brainpop.com 

fossweb.com 

discoveryeducation.com 
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                                       Unit Sequence  

Investigation 4: Sensory Systems 
In dodgeball, how are you able to avoid being hit? 
What features of organisms attract attention? 
What behaviors are instinctive, and what behaviors are learned? 
What are parts of a marine ecosystem? 

Concepts Formative Assessment 

● A stimulus is something that triggers a response. 

● A response is a reaction of a living thing to a stimulus. 

● Animal adaptations include pattern and color that attracts attention to warn 
predators off or to attract a mate. 

● Animals communicate to warn others of danger, scare predators away,or 
locate others of their kind, including family members. 

● Instinctive behaviors, such as knowing what to eat, how to find shelter, and 
how to migrate, help organisms survive. 

● Marine ecosystems have biotic and abiotic. The ocean plays an important 
role in the carbon cycle. 

Students who understand the concepts are able to: 

● Develop and using models  

● Plan and carrying out investigations  

● Analyze and interpreting data  

● Construct explanations and designing solutions  

● Use mathematical and computational thinking 

● Obtain, evaluate, and communicate information 
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What It Looks Like in the Classroom 

Through video, text, and simulations, students learn about the role of sensory and motor neurons in brain messages. They explore ways that animals communicate 
through sound, visual displays, and smell. They find out about the roles that instinct and learned behavior plays in the life of animals. Students revisit the red worm 
habitats established in Investigation 1 and take a final look at the process of decomposition. To bring closure to the study of systems, students find out about the 
North Atlantic Ocean ecosystem and its importance in the carbon cycle. 

 

Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

Students use print and digital sources to gather information and data that describe the amount of freshwater and saltwater on the Earth and where it is found. As 
students gather information, they should organize the information into graphs, analyze and interpret the information to answer questions, and summarize the 
information in order to describe the amounts and percentages of freshwater and saltwater on the Earth and to provide evidence about the distribution of water in 
oceans, lakes, streams, and reservoirs. Students also use several print and digital resources to find examples of: 

✓ The effects of human activities in agriculture, industry, and everyday life on Earth’s resources and environments 

✓ Ways in which communities are using science ideas to protect Earth’s resources and environments. 

Students summarize and paraphrase the information and use it when creating presentations that describe ways in which communities are using science ideas to 
protect Earth’s resources and environments. The presentation should include both oral and written components, and a list of sources should be included with the 
presentation. 

Mathematics 

Students model with mathematics by using tables, charts, and/or graphs to organize data and information they collect. This includes the amount of fresh and salt 
water on Earth, the locations of both fresh and salt water on Earth, how human activities affect Earth’s resources, and ways in which communities protect the Earth’s 
resources and environments. Students also reason abstractly and quantitatively when analyzing these data to use as evidence to support their thinking.  
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community 
helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

N/A 

Prior Learning 

Grade 2 Unit 4: The Earth’s Land and Water 

● Water is found in the ocean, rivers, lakes, and ponds. Water exists as solid ice and in liquid form.  

Future Learning 

Grade 6 Unit 7: Weather and Climate 

● Water continually cycles among land, ocean, and atmosphere via transpiration, evaporation, condensation and crystallization, and precipitation, as well as 
downhill flows on land.  

● The complex patterns of the changes and the movement of water in the atmosphere, determined by winds, landforms, and ocean temperatures and currents, 
are major determinants of local weather patterns.  

● Global movements of water and its changes in form are propelled by sunlight and gravity.  
● Variations in density due to variations in temperature and salinity drive a global pattern of interconnected ocean currents.  

Grade 7 Unit 8: Earth Systems 

● Water’s movements—both on the land and underground—cause weathering and erosion, which change the land’s surface features and create underground 
formations.  

Grade 8 Unit 3: Stability and Change on Earth 

● Humans depend on Earth’s land, ocean, atmosphere, and biosphere for many different resources. Minerals, fresh water, and biosphere resources are limited, 
and many are not renewable or replaceable over human lifetimes. These resources are distributed unevenly around the planet as a result of past geologic 
processes.  

● Human activities have significantly altered the biosphere, sometimes damaging or destroying natural habitats and causing the extinction of other species. But 
changes to Earth’s environments can have different impacts (negative and positive) for different living things.  

● Typically as human populations and per-capita consumption of natural resources increase, so do the negative impacts on Earth unless the activities and 

http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
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technologies involved are engineered otherwise.  
● Human activities, such as the release of greenhouse gases from burning fossil fuels, are major factors in the current rise in Earth’s mean surface temperature 

(global warming). Reducing the level of climate change and reducing human vulnerability to whatever climate changes do occur depend on the understanding of 
climate science, engineering capabilities, and other kinds of knowledge, such as understanding of human behavior and on applying that knowledge wisely in 
decisions and activities.  

 
  

http://www.nap.edu/openbook.php?record_id=13165&page=194
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Connections to Other Units 

This unit applies the ideas learned in Grade 5 Unit 1: Nutrient and Transport Systems.  In this unit, students are able to describe ways in which the geosphere, 
biosphere, hydrosphere, and atmosphere interact. 

Sample of Open Education Resources 

Global Water Distribution:  In this lesson sequence, students predict and model the availability of water on Earth and discuss methods that can be used to purify and 
conserve this critical resource. They also assess how much water they and their families typically use, and think about ways to reduce their water usage. Finally, 
students explore different techniques being employed for water management around the world, including the use of dams to create reservoirs. 

Simulating an Oil Spill to Understand Environmental Impact:  This 8 minute instructional video provides a model for teachers to follow of a week long investigation of 
oil spills and the environmental impact they have on shorelines and creatures. Students take on the task of cleaning up a simulated oil spill. Educator uses the 5E 
curriculum model to engage students with fiction and nonfiction texts before exploring methods that simulate an oil spill and its cleanup. Video demonstrates the key 
portions of the activity and models appropriate teacher questioning and interactions with the students. 

 

  

http://ngss.nsta.org/Resource.aspx?ResourceID=37
http://ngss.nsta.org/Resource.aspx?ResourceID=65
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Teacher Professional Learning Resources 

Teaching NGSS in K-5: Making Meaning through Discourse 

The presenters were Carla Zembal-Saul, (Penn State University), Mary Starr, (Michigan Mathematics and Science Centers Network), and Kathy Renfrew (Vermont 
Agency of Education). After a brief introduction about the Next Generation Science Standards (NGSS), Zembal-Saul, Starr, and Renfrew gave context to 
the NGSS specifically for K-5 teachers, discussing three-dimensional learning, performance expectations, and background information on the NGSS framework for K-5. 
The presenters also gave a number of examples and tips on how to approach NGSS with students, and took participants' questions. The web seminar ended with the 
presentation of a number of recommended NSTA resources for participants to explore. 

View the resource collection.  

Continue discussing this topic in the community forums. 

Evaluating Resources for NGSS: The EQuIP Rubric 

The presenters were Brian J. Reiser, Professor of Learning Sciences in the School of Education and Social Policy at Northwestern University, and Joe Krajcik, Director 
of the CREATE for STEM Institute.  

After a brief overview of the NGSS, Brian Reiser, Professor of Learning Sciences, School of Education at Northwestern University and Joe Krajcik, Director of CREATE 
for STEM Institute of Michigan State University introduced the Educators Evaluating Quality Instructional Products (EQuIP) Rubric. The web seminar focused on how 
explaining how the EQuIP rubric can be used to evaluate curriculum materials, including individual lessons, to determine alignment of the lesson and/or materials 
with the NGSS. Three-dimensional learning was defined, highlighted and discussed in relation to the rubric and the NGSS. An emphasis was placed on how to achieve 
the conceptual shifts expectations of NGSS and three-dimensional learning using the rubric as a guide. Links to the lesson plans presented and hard copies of 
materials discussed, including the EQuIP rubric, were provided to participants. The web seminar concluded with an overview of NSTA resources on the NGSS available 
to teachers by Ted, and a Q & A with Brian Reiser and Joe Krajcik. 

View the resource collection. 

Continue discussing this topic in the community forums 

NGSS Crosscutting Concepts: Systems and System Models 

The presenter was Ramon Lopez from the University of Texas at Arlington.  Dr. Lopez began the presentation by discussing the importance of systems and system 
models as a crosscutting concept. He talked about the key features of a system: boundaries, components, and flows and interactions. Dr. Lopez also described 
different types of system models, including conceptual, mathematical, physical, and computational models. Participants discussed their current classroom 
applications of systems and system models and brainstormed ways to address challenges associated with teaching this crosscutting concept. 

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar50.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/Elem_bio.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/Elem_bio.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/Elem_bio.aspx
http://learningcenter.nsta.org/discuss/
http://learningcenter.nsta.org/discuss/
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar41.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio41.aspx#Reiser
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio41.aspx#Krajcik
http://learningcenter.nsta.org/share.aspx?id=WhfzAs7QA8
http://learningcenter.nsta.org/discuss/default.aspx?fid=hmCunLi4Nrs_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar22.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar22.aspx
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NGSS Core Ideas: Earth’s Systems 

The presenter was Jill Wertheim from National Geographic Society. The program featured strategies for teaching about Earth science concepts that answer questions 
such as "What regulates weather and climate?" and "What causes earthquakes and volcanoes?" 

Dr. Wertheim began the presentation by introducing a framework for thinking about content related to Earth systems. She then showed learning progressions for 
each concept within the Earth's Systems disciplinary core idea and shared resources and strategies for addressing student preconceptions. Dr. Wertheim also talked 
about changes in the way NGSS addresses these ideas compared to previous common approaches.  

Continue the discussion in the community forums. 

NGSS Core Ideas: Earth and Human Activity 

The presenters were Susan Buhr Sullivan, Director of the CIRES Education and Outreach Group at University of Colorado; and Aida Awad, Science Department Chair at 
Maine East High School in Park Ridge, IL and president of the National Association of Geoscience Teachers (NAGT). The program featured strategies for teaching 
about Earth science concepts that answer questions such as "How do humans depend on Earth's resources?" and "How do humans change the planet?"  

Dr. Buhr Sullivan began the presentation by describing the interconnections between this disciplinary core idea and other components of NGSS. She then talked 
about building a foundation for key concepts related to Earth and Human Activity at the elementary level. Ms. Awad continued the discussion by sharing the 
progression of this core idea through the middle school level and on to high school. The presenters provided a list of resources and activities that teachers can use to 
begin implementing NGSS in the classroom.  

Visit the resource collection.  

Continue discussing this topic in the community forums. 

 

  

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar32.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar32.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio32.aspx
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar33.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar33.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio33.aspx
http://learningcenter.nsta.org/share.aspx?id=KLvTjCkqvy
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
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Appendix A: NGSS and Foundations for the Unit 

Describe and graph the amounts and percentages of water and fresh water in various reservoirs to provide evidence about the distribution of water on 
Earth. [Assessment Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, ground water, and polar ice caps, and does not include the atmosphere.] (5-
ESS2-2)  

Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources, environment and address climate change 
issues.  (5-ESS3-1) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Using Mathematics and Computational Thinking 

● Describe and graph quantities such as area and 
volume to address scientific questions. (5-ESS2-
2) 

Obtaining, Evaluating, and Communicating 
Information 

● Obtain and combine information from books 
and/or other reliable media to explain 
phenomena or solutions to a design problem. (5-
ESS3-1) 

 

ESS2.C: The Roles of Water in Earth’s Surface 
Processes 

● Nearly all of Earth’s available water is in the 
ocean. Most fresh water is in glaciers or 
underground; only a tiny fraction is in streams, 
lakes, wetlands, and the atmosphere. (5-ESS2-2) 

ESS3.C: Human Impacts on Earth Systems 

● Human activities in agriculture, industry, and 
everyday life have had major effects on the land, 
vegetation, streams, ocean, air, and even outer 
space. But individuals and communities are 
doing things to help protect Earth’s resources 
and environments. (5-ESS3-1) 

 

Scale, Proportion, and Quantity 

● Standard units are used to measure and describe 
physical quantities such as weight and volume. 
(5-ESS2-2) 

Systems and System Models 

● A system can be described in terms of its 
components and their interactions. (5-ESS3-1) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

          Connections to Nature of Science 

  

Science Addresses Questions About the Natural and 

Material World. 

● Science findings are limited to questions that can 
be answered with empirical evidence. (5-ESS3-1) 

 
 

http://www.nextgenscience.org/file/3101/download?token=KG5nofFV
http://www.nextgenscience.org/file/3101/download?token=KG5nofFV
http://www.nextgenscience.org/file/3106/download?token=dbtuohPp
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=64
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
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English Language Arts Mathematics 

Quote accurately from a text when explaining what the text says explicitly and 
when drawing inferences from the text. (5-ESS3-1) RI.5.1 

Draw on information from multiple print or digital sources, demonstrating the 
ability to locate an answer to a question quickly or to solve a problem 
efficiently. (5-ESS2-2), (5-ESS3-1) RI.5.7 

Recall relevant information from experiences or gather relevant information from 
print and digital sources; summarize or paraphrase information in notes and 
finished work, and provide a list of sources. (5-ESS2-2), (5-ESS3-1) W.5.8 

Integrate information from several texts on the same topic in order to write or 
speak about the subject knowledgeably. (5-ESS3-1) RI.5.9 

Draw evidence from literary or informational texts to support analysis, reflection, 
and research. (5-ESS3-1) W.5.9 

Include multimedia components (e.g., graphics, sound) and visual displays in 
presentations when appropriate to enhance the development of main ideas or 
themes. (5-ESS2-2) SL.5.5 

Reason abstractly and quantitatively. (5-ESS2-2), (5-ESS3-1) MP.2 

Model with mathematics. (5-ESS2-2), (5-ESS3-1) MP.4 

 
  

 

 

 

 

 

 

 

 
NJSLS – Career Readiness, Life Literacies, and Key Skills 

http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
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Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career Awareness, 

Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS CLKS (Career, 

Life, Key Skills).        

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf

 
NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 22-26 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 37-40 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 43-52 

  

Core Idea: You can give back in areas that matter to you.   

 

In this unit, we focus on climate change and protecting 

natural resources and environmental preservation. Students 

demonstrate understanding of how they can contribute to 

these causes. Specific focus on water preservation.  

 

9.1.2.CR.1: Recognize ways to volunteer in the classroom, 

school and community.  

 9.1.2.CR.2: List ways to give back, including making 

donations, volunteering, and starting a business 

9.1.5.PB.2: Describe choices consumers have with money 

(e.g., save, spend, donate).  

 

Core Idea: An individual’s passions, aptitude and skills can 

affect his/her employment and earning potential.   

Science, Technology, and Engineering Careers are 

referenced in this unit.  

 9.2.5.CAP.1: Evaluate personal likes and dislikes and 

identify careers that might be suited to personal likes. • 

9.2.5.CAP.2: Identify how you might like to earn an income.  

9.2.5.CAP.3: Identify qualifications needed to pursue 

traditional and non-traditional careers and occupations. • 

9.2.5.CAP.4: Explain the reasons why some jobs and careers 

require specific training, skills, and certification (e.g., life 

guards, child care, medicine, education) and examples of 

these requirements. 

Core Ideas: Collaboration with individuals with diverse 

perspectives can result in new ways of thinking and/or 

innovative solutions. Curiosity and a willingness to try new 

ideas (intellectual risk-taking) contributes to the 

development of creativity and innovation skills. The ability 

to solve problems effectively begins with gathering data, 

seeking resources, and applying critical thinking skills. 

Digital tools can be used to modify and display data in 

various ways that can be organized to communicate ideas.   

 

In this unit, students engage in collaborative investigations 

to solve real world problems, related to topics such as 

engineering and climate change. Students are expected to 

represent data, research, and ideas using various digital 

tools (Slides, Sheets, Sites, Docs). 

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf


Hanover Township Public Schools Grade 5 Curriculum  

Grade 5 Unit 2 Sensory Systems                         Instructional Days: 12 

14 

 

 

9.4.5.CI.2: Investigate a persistent local or global issue, such 

as climate change, and collaborate with individuals with 

diverse perspectives to improve upon current actions 

designed to address the issue (e.g., 6.3.5.CivicsPD.3, W.5.7). 

9.4.5.CI.3: Participate in a brainstorming session with 

individuals with diverse perspectives to expand one’s 

thinking about a topic of curiosity (e.g., 8.2.5.ED.2, 

1.5.5.CR1a). • 9.4.5.CI.4: Research the development process 

of a product and identify the role of failure as a part of the 

creative process (e.g., W.4.7, 8.2.5.ED.6). 

9.4.5.CT.1: Identify and gather relevant data that will aid in 

the problem-solving process (e.g., 2.1.5.EH.4, 4-ESS3-1, 

6.3.5.CivicsPD.2). • 9.4.5.CT.2: Identify a problem and list 

the types of individuals and resources (e.g., school, 

community agencies, governmental, online) that can aid in 

solving the problem (e.g., 2.1.5.CHSS.1, 4-ESS3-1). • 

9.4.5.CT.3: Describe how digital tools and technology may 

be used to solve problems. • 9.4.5.CT.4: Apply critical 

thinking and problem-solving strategies to different types of 

problems such as personal, academic, community and 

global (e.g., 6.1.5.CivicsCM.3). 

 9.4.5.IML.2: Create a visual representation to organize 

information about a problem or issue (e.g., 4.MD.B.4, 

8.1.5.DA.3).  

 

  



Hanover Township Public Schools Grade 5 Curriculum  

Grade 5 Unit 2 Sensory Systems                         Instructional Days: 12 

15 

 

Science – Accommodations and Modifications Strategies for Consideration 

Special Education 

Students   
English Language 

Learners 
At-Risk Students Gifted and Talented 

Students  
Students with 504s 

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Pre Teach 
vocabulary 

● Provide flashcards 

with key science 
terminology   

● Use manipulatives 
and visual 

representation to 

examine concepts  
● Utilize mnemonic 

tricks to improve 
memory  

● Use manipulatives 

to visualize 

● Create a word wall 
● Utilize native 

language 
translation (peer, 

online assistive 

technology, 
translation device, 

bilingual 
dictionary) 

● Preteach 

vocabulary 
● Use graphic 

organizers or 
other visual model 

● Use manipulatives 
to visualize 

concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Use nonverbal 

responses 
(thumbs up/down) 

● Use sentence 
frames 

● Design questions 

for different 

● Pair visual 
prompts with 

verbal 
presentations  

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Work within group 
or partners. Self-

select partners 

ahead of time to 
choose positive 

role model.  
● Repeat and 

practice Model 

skills / techniques 
to be mastered. 

● Use metacognitive 
work 

● Extend  time to 

complete class 

● Structure the 

learning around 

explaining or 

solving a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to 

extend learning 

opportunities.  

●  Interdisciplinary 

and problem-

based 

assignments with 

planned scope and 

sequence  

● Advance, 

accelerated, or 

compacted 

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Preteach 
vocabulary  

● Use manipulatives 

and visual 
representation to 

examine concepts  
● Use mnemonic 

tricks to improve 

memory 
● Note taker or lab 

assistant 
● Group lab 

assignments 

● Additional time for 
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concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Note taker or lab 

assistant 
● Group lab 

assignments 
● Use of scribe 

● Adaptive computer 
to type 

assignments 

● Adjustable lab 
tables and lab 

equipment within 
reach 

● Additional time for 

lab assignments 
● Assignments in 

electronic format 
to facilitate 

communication, 

web-based 
materials & 

assignments 
● Note takes, audio 

& video recorded 
class sessions 

● Captioned videos 

● Preferred seating 
● Tactile drawings, 

graphs, and three-
dimensional 

proficiency levels 

● Utilize partners 
and partner talk 

● Break down large 
assignments into 

smaller tasks 

● Utilize “Can Do” 
Descriptors 

https://wida.wisc.
edu/teach/can-

do/descriptors 

 

● Note taker or lab 

assistant 
● Group lab 

assignments 
● Additional time for 

lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 

web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 
● Computer with 

optical character 

reader and voice 
output 

● Interpreter or real 

work  

● Provide copy of 
class notes 

● Utilize preferential 
seating to be 

mutually 

determined by the 
student and 

teacher  
● Allow student to 

use a computer to 
complete 

assignments. 

● Use manipulatives 
to examine 

concepts  
● Note taker or lab 

assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 

electronic format 
to facilitate 

communication, 
web-based 

materials & 
assignments 

● Note takes, audio 

& video recorded 
class sessions 

● Computer with 
optical character 

content  

● Abstract and 

advanced higher-

level thinking  

● Allowance for 

individual student 

interests  

● Assignments 

geared to 

development in 

areas of affect, 

creativity, 

cognition, and 

research skills  

● Complex, in-depth 

assignments  

● Diverse 

enrichment that 

broadens learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 

web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 
● Computer with 

optical character 

reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 

reviews 



Hanover Township Public Schools Grade 5 Curriculum  

Grade 5 Unit 2 Sensory Systems                         Instructional Days: 12 

17 

 

models, 

● Large print 
handouts, lab 

signs, and 
equipment labels 

● Computer 

equipped to 
enlarge screen 

characters and 
images 

● LED projection 
microscopes 

● Audio, braille or 

electronic notes, 
handouts, and 

texts 
● Braille signs & 

equipment labels 

● Raised-line 
drawings, clay 

models, 3-D 
triangles and 

spheres for 

geometric shapes 
● Verbal descriptions 

of visual aids 
● Auditory lab 

warning signs 
● Adaptive lab 

equipment 

● Computer with 
optical character 

reader and voice 
output 

time captioning 

● Demonstration 
reviews 

● Computer with 
optical character 

reader and voice 

output 
● Interpreter or real 

time captioning 
● Demonstration 

reviews 

 

 

reader and voice 

output 
● Interpreter or real 

time captioning 
● Demonstration 

reviews 
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● Interpreter or real 

time captioning 
● Demonstration 

reviews 
● Visual warning 

system for lab 

emergencies 
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Unit Summary 

What patterns do we notice when observing the sky? 

In this unit of study, students develop an understanding of patterns of daily changes in length and direction of shadows, day and night, and the seasonal appearance 
of some stars in the night sky. The crosscutting concepts of patterns, cause and effect, and scale, proportion, and quantity are called out as organizing concepts for 
these disciplinary core ideas. Students are expected to demonstrate grade-appropriate proficiency in analyzing and interpreting data and engaging in argument from 
evidence. Students are also expected to use these practices to demonstrate an understanding of the core ideas. 

This unit is based on 5-PS2-1, 5-ESS1-1, and 5-ESS1-2.  

Investigation 1: The Sun (Parts) Investigation 2: Planetary Systems (Parts)                                

● Shadow Shifting 
● Sun Tracking 
● Day and Night  

● Night Sky Observations 
● How Big and How Far? 
● Phases of the Moon 
● The Solar System 
● Stars 

 

Student Learning Objectives 

Support an argument that the gravitational force exerted by Earth on objects is directed down. [Clarification Statement: “Down” is a local description of the 
direction that points toward the center of the spherical Earth.] [Assessment Boundary: Assessment does not include mathematical representation of gravitational 
force.] (5-PS2-1)  

Investigation 2 Planetary Systems: SWBAT record graphically the organization of the solar system and use models to reveal the patterns and build cause and 
effect explanations.  

Support an argument that the apparent brightness of the sun and stars is due to their relative distances from the Earth. [Assessment Boundary: Assessment is 
limited to relative distances, not sizes, of stars. Assessment does not include other factors that affect apparent brightness (such as stellar masses, age, stage).] (5-
ESS1-1)  
Investigation 2 Planetary Systems: SWBAT record graphically the organization of the solar system and use models to reveal the patterns and build cause and 
effect explanations.  

Represent data in graphical displays to reveal patterns of daily changes in length and direction of shadows, day and night, and the seasonal appearance of some 
stars in the night sky. [Clarification Statement: Examples of patterns could include the position and motion of Earth with respect to the sun and selected stars that are 
visible only in particular months.] [Assessment Boundary: Assessment does not include causes of seasons.] (5-ESS1-2)  

http://www.nextgenscience.org/file/3141/download?token=iGxcZKIC
http://www.nextgenscience.org/file/3086/download?token=FToY9PGy
http://www.nextgenscience.org/file/3086/download?token=FToY9PGy
http://www.nextgenscience.org/file/3091/download?token=A9_Wtp1s
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Investigation 1 The Sun: SWBAT 
● Observe and compare shadows during a school day 
● Relate the position of the Sun in the sky to the size and orientation of an object’s shadow 
● Use physical models to explain day and night 
● Determine what causes day and night 
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Quick Links 

 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting with ELA/Literacy and Math p. 4  

Modifications p. 5   

Research on Learning p. 5  

Prior Learning p. 6 

Future Learning p. 6   

Connections to Other Units p. 7  

Sample Open Education Resources p. 7  

Teacher Professional Learning Resources p. 7 

Appendix A: NGSS and Foundations p. 9  

brainpop.com 

fossweb.com 

discoveryeducation.com 
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                                       Unit Sequence  

Investigation 1:  
How and why does your shadow change during the day? 
What can be learned by studying the length and direction of shadows? 
What causes day and night?  

Concepts Formative Assessment 

● Shadows are the dark areas that result when light is blocked. 

● Shadows change during the day because the position of the Sun changes in 
the sky. 

● The length and direction of a shadow depends on the Sun’s position in the 
sky. 

● The cyclical change between day and night is the result of Earth’s rotating 
around the stationary Sun.  

● Day is the half of Earth’s surface being illuminated by sunlight; night is the 
half of Earth’s surface in its own shadow.  

Students who understand the concepts are able to: 

● Identify cause-and-effect relationships in order to explain change. 

● Support an argument with evidence, data, or a model. 

● Support an argument that differences in the apparent brightness of the sun 
compared to that of other stars is due to their relative distances from Earth. 
(Assessment is limited to relative distances, not sizes, of stars, and does not 
include other factors that affect apparent brightness, such as stellar masses, 
age, or stage.) 

● Sort, classify, communicate, and analyze simple rates of change for natural 
phenomena using similarities and differences in patterns. 

● Represent data in graphical displays (bar graphs, pictographs and/or pie 
charts) to reveal patterns that indicate relationships. 
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                                       Unit Sequence  

Investigation 2:   
How can you explain why we see some natural objects only in the night, some only in day sky, and some at both times?  
How would you describe the size of and distance between Earth, the Moon, and the Sun?  
How does the shape of the Moon change over 4 weeks? 
How do the parts of the solar system interact? 
Why do stars appear to move across the night sky?  

Concepts Formative Assessment 

● The solar system includes the Sun and objects that orbit it. 

● The Moon is much smaller than Earth and orbits at a distance equal to about 
30 Earth diameters. 

● The Sun is 12,000 Earth diameters away from Earth and is more than 100 
times larger than Earth. 

● The pulling force of gravity keeps the planets in orbit. 

● A great deal of light travels through space to Earth from the Sun and from 
distant stars. 

● Stars are at different distances from Earth. and have different sizes and 
brightnesses.  

Students who understand the concepts are able to: 

● Support an argument with evidence, data, or a model. 

● Support an argument that the gravitational force exerted by Earth on objects 
is directed down. (“Down” is a local description of the direction that points 
toward the center of the spherical Earth.) (Assessment does not include 
mathematical representation of gravitational force.). 

● Represent data in graphical displays to reveal patterns of daily changes in 
length and direction of shadows, day and night, and the seasonal appearance 
of some stars in the night sky. (Assessment does not include causes of 
seasons.) Examples of patterns could include: 

✓ The position and motion of Earth with respect to the sun. 

✓ Selected stars that are visible only in particular months. 
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What It Looks Like in the Classroom 

In the first investigation, students trace their shadows in the morning and afternoon. They use this information to monitor the position of the Sun as it moves across 
the sky. After using a compass to orient a Sun tracker, students make hourly records of the position of the shadow cast by a golf tee. Back in the classroom, students 
use flashlights to reproduce the shadow movements. Students imagine an observer on Earth (their head) and position themselves around a lamp to observe day and 
night. They discover that rotation of Earth produces day and night.  

In the next investigation, students take a field trip to the schoolyard to look for the Moon. The class starts a Moon calendar, on which they record the Moon’s 
appearance every day for a month and analyze their observations to discover the sequence of changes. Students grapple with the size and distance relationships 
among the Moon, Earth, and the Sun, and build a model of the Earth/Moon/Sun system. Based on previous knowledge, information on solar system cards, and 
information provided by the teacher, students organize a model of the solar system. Gravity is introduced as the force that pulls on planets, changing their direction 
of travel to produce circular orbits. Students are introduced to constellations as patterns of stars. They simulate Earth’s rotation to observe the appearance of stars 
rising in the east and setting in the west. Students observe a demonstration of why different stars are visible in different seasons.  

Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

Students should use information from print and digital sources to build their understanding of:  

● The Earth’s gravitational force on objects. 

● The differences in the apparent brightness of the sun compared to that of other stars due to their relative distances from Earth. 

● Patterns of change that occur due to the position and motion of the Earth, sun, moon, and stars. 

As students read and gather information from multiple sources, they should integrate and use the information to answer questions and support their thinking during 
discussions and in their writing. 

Mathematics 

Students reason abstractly and quantitatively when analyzing and using data as evidence to describe phenomena, including: 

● The Earth’s gravitational force pulls objects “down” (toward the center of the Earth). 

● The differences in the apparent brightness of the stars are due to their relative distances from Earth.  

● Patterns of change, such as the day/night cycle, the change in length and direction of shadows during the day, the apparent motion of the sun across the 
daytime sky and the moon across the nighttime sky, the changes in the appearance of the moon over a period of four weeks, and the seasonal changes in 
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the position of the stars in the night sky. 

Students will model with mathematics as they graphically represent data collected from direct observations and from multiple resources throughout the unit, and as 
they describe relative distances of the sun and other stars from the Earth. Students might also express relative distances between the Earth and stars using numbers 
that can be expressed using powers of 10. 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations 
of the modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, 
graphs, charts, data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community 
helping with a project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple 
representation and multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their 
understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principles (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

The ideas "the sun is a star" and "the earth orbits the sun" appear counter-intuitive to elementary-school students. The ideas "the sun is a star" and "the earth orbits 
the sun" is challenging for students. 

Explanations of the day-night cycle and the seasons are very challenging for students. To understand these phenomena, students should first master the idea of a 
spherical earth, itself a challenging task. Similarly, students must understand the concept of "light reflection" and how the moon gets its light from the sun before 
they can understand the phases of the moon. Finally, students may not be able to understand explanations of any of these phenomena before they reasonably 
understand the relative size, motion, and distance of the sun, moon, and the earth (NSDL, 2015). 

 

Prior Learning 

Grade 1 Unit 1: Patterns of Change in the Sky 

● Patterns of the motion of the sun, moon, and stars in the sky can be observed, described, and predicted.  

● Seasonal patterns of sunrise and sunset can be observed, described, and predicted. 

Grade 3 Unit 2: Forces and Motion 

● Each force acts on one particular object and has both strength and a direction. An object at rest typically has multiple forces acting on it, but they add to give 
zero net force on the object. Forces that do not sum to zero can cause changes in the object’s speed or direction of motion. (Boundary: Qualitative and 
conceptual, but not quantitative addition of forces are used at this level.)  

● The patterns of an object’s motion in various situations can be observed and measured; when that past motion exhibits a regular pattern, future motion can be 
predicted from it. (Boundary: Technical terms, such as magnitude, velocity, momentum, and vector quantity, are not introduced at this level, but the concept 
that some quantities need both size and direction to be described is developed.) 

Grade 3 Unit 3: Electrical and Magnetic Forces 

● Objects in contact exert forces on each other.  

● Electric and magnetic forces between a pair of objects do not require that the objects be in contact. The sizes of the forces in each situation depend on the properties of the 
objects and their distances apart and, for forces between two magnets, on their orientation relative to each other.  

 

http://strandmaps.dls.ucar.edu/?id=SMS-MAP-1282
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
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Future Learning 

Grade 6 Unit 4: Forces and Motion 

● For any pair of interacting objects, the force exerted by the first object on the second object is equal in strength to the force that the second object exerts on the first, but in the 
opposite direction (Newton’s third law).  

● The motion of an object is determined by the sum of the forces acting on it; if the total force on the object is not zero, its motion will change. The greater the mass of the object, 
the greater the force needed to achieve the same change in motion. For any given object, a larger force causes a larger change in motion.  

● All positions of objects and the directions of forces and motions must be described in an arbitrarily chosen reference frame and arbitrarily chosen units of size. In order to share 
information with other people, these choices must also be shared.  

 Grade 6 Unit 5: Types of Interactions 

● Electric and magnetic (electromagnetic) forces can be attractive or repulsive, and their sizes depend on the magnitudes of the charges, currents, or magnetic strengths involved 
and on the distances between the interacting objects.  

● Gravitational forces are always attractive. There is a gravitational force between any two masses, but it is very small except when one or both of the objects have large mass—e.g., 
Earth and the sun.  

● Forces that act at a distance (electric, magnetic, and gravitational) can be explained by fields that extend through space and can be mapped by their effect on a test object (a 
charged object, or a ball, respectively).  

Grade 6 Unit 6: Astronomy 

● Patterns of the apparent motion of the sun, the moon, and stars in the sky can be observed, described, predicted, and explained with models.  

● Earth and its solar system are part of the Milky Way galaxy, which is one of many galaxies in the universe.  

● The solar system consists of the sun and a collection of objects, including planets, their moons, and asteroids that are held in orbit around the sun by its gravitational pull on them.  

● This model of the solar system can explain eclipses of the sun and the moon. Earth’s spin axis is fixed in direction over the short-term but tilted relative to its orbit around the sun. 
The seasons are a result of that tilt and are caused by the differential intensity of sunlight on different areas of Earth across the year.   

● The solar system appears to have formed from a disk of dust and gas, drawn together by gravity.  

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=114
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
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Connections to Other Units 

N/A 

Sample of Open Education Resources 

Gravity and Falling Objects: PBS Learning Media lesson where students investigate the force of gravity and how all objects, regardless of mass, fall to the ground at the same rate.  

NASA’s Solar System Exploration website contains several resources that educators and students can use to make sense of the night sky.  

Our Super Star: PBS Learning Media lesson that guides students to understand the basic facts about the Sun, model the mechanics of day and night, and use solar energy to make a 
tasty treat.  

Teacher Professional Learning Resources 

Framework for K-12 Science Education, Developing and Using Models: This section of the Framework provides a deeper explanation of what it means for students to develop and use 
models. Modeling is especially important when concepts are too large or too small for students to have direct experience.  

APPENDIX F:  Science and Engineering Practices in the NGSS,  The Framework uses the term “practices,” rather than “science processes” or “inquiry” skills for a specific reason: We use 
the term “practices” instead of a term such as “skills” to emphasize that engaging in scientific investigation requires not only skill but also knowledge that is specific to each practice. 
(NRC Framework, 2012, p. 30). Appendix F provides further clarification of each science and engineering practice as well as specific details about what each looks like in each grade 
band.  

NGSS Crosscutting Concepts: Stability and Change 

The presenter was Brett Moulding, director of the Partnership for Effective Science Teaching and Learning. Mr. Moulding began the web seminar by defining stability and change and 
discussing the inclusion of this concept in previous standards documents such as the National Science Education Standards (NSES). Participants brainstormed examples of science 
phenomena that can be explained by using the concept of stability and change. Some of their ideas included Earth’s orbit around the Sun, carrying capacity of ecosystems, and 
replication of DNA. Mr. Moulding then discussed the role of stability and change within NGSS. Participants again shared their ideas in the chat, providing their thoughts about classroom 
implementation of this crosscutting concept. 

NGSS Core Ideas: Earth’s Place in the Universe 

The presenter was Julia Plummer from Penn State University. The program featured strategies for teaching about Earth science concepts that answer questions such as "What goes on 
in stars?" and "What patterns are caused by Earth's movements in the solar system?"  

Dr. Plummer began the presentation by discussing what students should know about the disciplinary core idea of Earth's Place in the Universe. She talked about using the scientific and 
engineering practices to help engage students. Participants shared their ideas about applying this core idea to the classroom, and then Dr. Plummer shared strategies for effective 
instruction. She also discussed the importance of spatial thinking for students to begin thinking scientifically about these concepts.  

Continue the discussion in the community forums.  

http://www.pbslearningmedia.org/resource/phy03.sci.phys.mfe.lp_gravity/gravity-and-falling-objects/
http://solarsystem.nasa.gov/planets/solarsystem
http://www.pbslearningmedia.org/resource/ess05.sci.ess.eiu.lp_superstar/our-super-star/
http://www.nap.edu/read/13165/chapter/7#56
about:blank
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar25.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar25.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio25.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar31.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar31.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio31.aspx
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
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Appendix A: NGSS and Foundations for the Unit 

Support an argument that the gravitational force exerted by Earth on objects is directed down. [Clarification Statement: “Down” is a local description of the direction that points 
toward the center of the spherical Earth.] [Assessment Boundary: Assessment does not include mathematical representation of gravitational force.] (5-PS2-1)  

Support an argument that the apparent brightness of the sun and stars is due to their relative distances from the Earth. [Clarification Statement: Absolute brightness of stars is the 
result of a variety of factors. Relative distance from Earth is one factor that affects apparent brightness and is the one selected to be addressed by the performance expectation.] 
[Assessment Boundary: Assessment is limited to relative distances, not sizes, of stars. Assessment does not include other factors that affect apparent brightness (such as stellar masses, 
age, stage).]  (5-ESS1-1)  

Represent data in graphical displays to reveal patterns of daily changes in length and direction of shadows, day and night, and the seasonal appearance of some stars in the night 
sky. [Clarification Statement: Examples of patterns could include the position and motion of Earth with respect to the sun and selected stars that are visible only in particular months.] 
[Assessment Boundary: Assessment does not include causes of seasons.] (5-ESS1-2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Developing and Using Models 

● Develop a model using an example to describe a 
scientific principle. (5-ESS2-1)  

Engaging in Argument from Evidence 

● Support an argument with evidence, data, or a model. 
(5-PS2-1), (5-ESS1-1) 

Analyzing and Interpreting Data 

● Represent data in graphical displays (bar graphs, 
pictographs and/or pie charts) to reveal patterns that 
indicate relationships. (5-ESS1-2) 

 

PS2.B: Types of Interactions 

● The gravitational force of Earth acting on an object 
near Earth’s surface pulls that object toward the 
planet’s center. (5-PS2-1) 

ESS1.A: The Universe and its Stars 

● The sun is a star that appears larger and brighter than 
other stars because it is closer. Stars range greatly in 
their distance from Earth. (5-ESS1-1) 

ESS1.B: Earth and the Solar System 

● The orbits of Earth around the sun and of the moon 
around Earth, together with the rotation of Earth 
about an axis between its North and South poles, 
cause observable patterns. These include day and 
night; daily changes in the length and direction of 

Cause and Effect 

● Cause and effect relationships are routinely identified 
and used to explain change. (5-PS2-1) 

Scale, Proportion, and Quantity 

● Natural objects exist from the very small to the 
immensely large. (5-ESS1-1) 

Patterns 

● Similarities and differences in patterns can be used to 
sort, classify, communicate and analyze simple rates 
of change for natural phenomena. (5-ESS1-2) 

 

http://www.nextgenscience.org/file/3141/download?token=iGxcZKIC
http://www.nextgenscience.org/file/3086/download?token=FToY9PGy
http://www.nextgenscience.org/file/3091/download?token=A9_Wtp1s
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=116
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=173
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=89
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=85
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shadows; and different positions of the sun, moon, 
and stars at different times of the day, month, and 
year. (5-ESS1-2) 

 

English Language Arts Mathematics 

Quote accurately from a text when explaining what the text says explicitly and 
when drawing inferences from the text. (5-PS2-1), (5-ESS1-1)  RI.5.1 

Draw on information from multiple print or digital sources, demonstrating the 
ability to locate an answer to a question quickly or to solve a problem efficiently. 
(5-ESS1-1) RI.5.7  

Explain how an author uses reasons and evidence to support particular points in 
a text, identifying which reasons and evidence support which point(s). (5-ESS1-1) 
RI.5.8  

Integrate information from several texts on the same topic in order to write or 
speak about the subject knowledgeably. (5-PS2-1), (5-ESS1-1)  RI.5.9 

Write opinion pieces on topics or texts, supporting a point of view with reasons 
and information. (5-PS2-1), (5-ESS1-1)  W.5.1 

Include multimedia components (e.g., graphics, sound) and visual displays in 
presentations when appropriate to enhance the development of main ideas or 
themes. (5-ESS1-2) SL.5.5  

Reason abstractly and quantitatively. (5-ESS1-1),(5-ESS1-2) MP.2  

Model with mathematics. (5-ESS1-1,(5-ESS1-2)) MP.4  

Explain patterns in the number of zeros of the product when multiplying a 
number by powers of 10, and explain patterns in the placement of the decimal 
point when a decimal is multiplied or divided by a power of 10. Use whole-
number exponents to denote powers of 10. (5-ESS1-1) 5.NBT.A.2 

Represent real world and mathematical problems by graphing points in the first 
quadrant of the coordinate plane, and interpret coordinate values of points in 
the context of the situation. (5-ESS1-2) 5.G.A.2  

 

 
 
 
 

  

http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.nap.edu/openbook.php?record_id=13165&page=175
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
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NJSLS – Career Readiness, Life Literacies, and Key Skills 

Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career Awareness, 

Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS CLKS (Career, 

Life, Key Skills).        

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf

 
NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 22-26 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 37-40 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 43-52 

  

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
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Core Idea: You can give back in areas that matter to you.   

 

In this unit, we focus on climate change and protecting 

natural resources and environmental preservation. Students 

demonstrate understanding of how they can contribute to 

these causes. 

 

9.1.2.CR.1: Recognize ways to volunteer in the classroom, 

school and community.  

 9.1.2.CR.2: List ways to give back, including making 

donations, volunteering, and starting a business 

9.1.5.PB.2: Describe choices consumers have with money 

(e.g., save, spend, donate).  

Core Idea: An individual’s passions, aptitude and skills can 

affect his/her employment and earning potential.   

Science, Technology, and Engineering Careers are 

referenced in this unit.  

 9.2.5.CAP.1: Evaluate personal likes and dislikes and 

identify careers that might be suited to personal likes. • 

9.2.5.CAP.2: Identify how you might like to earn an income.  

9.2.5.CAP.3: Identify qualifications needed to pursue 

traditional and non-traditional careers and occupations. • 

9.2.5.CAP.4: Explain the reasons why some jobs and careers 

require specific training, skills, and certification (e.g., life 

guards, child care, medicine, education) and examples of 

these requirements. 

 

 

Core Ideas: Collaboration with individuals with diverse 

perspectives can result in new ways of thinking and/or 

innovative solutions. Curiosity and a willingness to try new 

ideas (intellectual risk-taking) contributes to the 

development of creativity and innovation skills. The ability 

to solve problems effectively begins with gathering data, 

seeking resources, and applying critical thinking skills. 

Digital tools can be used to modify and display data in 

various ways that can be organized to communicate ideas.   

 

In this unit, students engage in collaborative investigations 

to solve real world problems, related to topics such as 

engineering and climate change. Students are expected to 

represent data, research, and ideas using various digital 

tools (Slides, Sheets, Sites, Docs). 

 

9.4.5.CI.2: Investigate a persistent local or global issue, such 

as climate change, and collaborate with individuals with 

diverse perspectives to improve upon current actions 

designed to address the issue (e.g., 6.3.5.CivicsPD.3, W.5.7). 

9.4.5.CI.3: Participate in a brainstorming session with 

individuals with diverse perspectives to expand one’s 

thinking about a topic of curiosity (e.g., 8.2.5.ED.2, 

1.5.5.CR1a). • 9.4.5.CI.4: Research the development process 

of a product and identify the role of failure as a part of the 

creative process (e.g., W.4.7, 8.2.5.ED.6). 

9.4.5.CT.1: Identify and gather relevant data that will aid in 

the problem-solving process (e.g., 2.1.5.EH.4, 4-ESS3-1, 

6.3.5.CivicsPD.2). • 9.4.5.CT.2: Identify a problem and list 

the types of individuals and resources (e.g., school, 

community agencies, governmental, online) that can aid in 

solving the problem (e.g., 2.1.5.CHSS.1, 4-ESS3-1). • 

9.4.5.CT.3: Describe how digital tools and technology may 

be used to solve problems. • 9.4.5.CT.4: Apply critical 

thinking and problem-solving strategies to different types of 

problems such as personal, academic, community and 

global (e.g., 6.1.5.CivicsCM.3). 

 9.4.5.IML.2: Create a visual representation to organize 

information about a problem or issue (e.g., 4.MD.B.4, 

8.1.5.DA.3).  
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Science – Accommodations and Modifications Strategies for Consideration 

Special Education 

Students   
English Language 

Learners 
At-Risk Students Gifted and Talented 

Students  
Students with 504s 

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Pre Teach 
vocabulary 

● Provide flashcards 

with key science 
terminology   

● Use manipulatives 
and visual 

representation to 

examine concepts  
● Utilize mnemonic 

tricks to improve 
memory  

● Use manipulatives 

to visualize 
concept 

● Highlight key 

● Create a word wall 
● Utilize native 

language 
translation (peer, 

online assistive 

technology, 
translation device, 

bilingual 
dictionary) 

● Preteach 

vocabulary 
● Use graphic 

organizers or 
other visual model 

● Use manipulatives 
to visualize 

concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Use nonverbal 

responses 
(thumbs up/down) 

● Use sentence 
frames 

● Design questions 

for different 
proficiency levels 

● Utilize partners 

● Pair visual 
prompts with 

verbal 
presentations  

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Work within group 
or partners. Self-

select partners 

ahead of time to 
choose positive 

role model.  
● Repeat and 

practice Model 

skills / techniques 
to be mastered. 

● Use metacognitive 
work 

● Extend  time to 

complete class 
work  

● Provide copy of 

● Structure the 

learning around 

explaining or 

solving a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to 

extend learning 

opportunities.  

●  Interdisciplinary 

and problem-

based 

assignments with 

planned scope and 

sequence  

● Advance, 

accelerated, or 

compacted 

content  

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Preteach 
vocabulary  

● Use manipulatives 

and visual 
representation to 

examine concepts  
● Use mnemonic 

tricks to improve 

memory 
● Note taker or lab 

assistant 
● Group lab 

assignments 

● Additional time for 
lab assignments 

● Assignments in 
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vocabulary-chart 

or vocabulary 
bank  

● Note taker or lab 
assistant 

● Group lab 

assignments 
● Use of scribe 

● Adaptive computer 
to type 

assignments 
● Adjustable lab 

tables and lab 

equipment within 
reach 

● Additional time for 
lab assignments 

● Assignments in 

electronic format 
to facilitate 

communication, 
web-based 

materials & 

assignments 
● Note takes, audio 

& video recorded 
class sessions 

● Captioned videos 
● Preferred seating 

● Tactile drawings, 

graphs, and three-
dimensional 

models, 
● Large print 

handouts, lab 

signs, and 

and partner talk 

● Break down large 
assignments into 

smaller tasks 
● Utilize “Can Do” 

Descriptors 

https://wida.wisc.
edu/teach/can-

do/descriptors 

 

● Note taker or lab 
assistant 

● Group lab 

assignments 
● Additional time for 

lab assignments 
● Assignments in 

electronic format 

to facilitate 
communication, 

web-based 
materials & 

assignments 

● Note takes, audio 
& video recorded 

class sessions 
● Computer with 

optical character 
reader and voice 

output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Computer with 

class notes 

● Utilize preferential 
seating to be 

mutually 
determined by the 

student and 

teacher  
● Allow student to 

use a computer to 
complete 

assignments. 
● Use manipulatives 

to examine 

concepts  
● Note taker or lab 

assistant 
● Group lab 

assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 

to facilitate 

communication, 
web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 

● Computer with 
optical character 

reader and voice 
output 

● Interpreter or real 

time captioning 

● Abstract and 

advanced higher-

level thinking  

● Allowance for 

individual student 

interests  

● Assignments 

geared to 

development in 

areas of affect, 

creativity, 

cognition, and 

research skills  

● Complex, in-depth 

assignments  

● Diverse 

enrichment that 

broadens learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

electronic format 

to facilitate 
communication, 

web-based 
materials & 

assignments 

● Note takes, audio 
& video recorded 

class sessions 
● Computer with 

optical character 
reader and voice 

output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 
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equipment labels 

● Computer 
equipped to 

enlarge screen 
characters and 

images 

● LED projection 
microscopes 

● Audio, braille or 
electronic notes, 

handouts, and 
texts 

● Braille signs & 

equipment labels 
● Raised-line 

drawings, clay 
models, 3-D 

triangles and 

spheres for 
geometric shapes 

● Verbal descriptions 
of visual aids 

● Auditory lab 

warning signs 
● Adaptive lab 

equipment 
● Computer with 

optical character 
reader and voice 

output 

● Interpreter or real 
time captioning 

● Demonstration reviews 

● Visual warning system 

for lab emergencies 
 

optical character 

reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 

reviews 

 

 

● Demonstration 

reviews 



Hanover Township Public Schools Grade 5 Curriculum  

Grade 5 Unit 3 The Sun and Planetary Systems                         Instructional Days: 32 

19 

 



Hanover Township Public Schools Grade 5 Curriculum  

Grade 5 Unit 4 Earth’s Atmosphere                        Instructional Days: 38 

1 

 

Unit Summary 

How do individual communities use science ideas to protect Earth’s resources and environment? 

In this unit of study, students are able to describe ways in which the geosphere, biosphere, hydrosphere, and atmosphere interact. The crosscutting concept of systems and system 
models is called out as an organizing concept for this disciplinary core idea. Students are expected to demonstrate grade-appropriate proficiency in developing and using models, 
obtaining, evaluating, and communicating information. Students are also expected to use these practices to demonstrate understanding of the core ideas. 

This unit is based on 5-ESS2-1 and 5-ESS3-1. 

Investigation 3: Earth’s Atmosphere 
(Parts) 

Investigation 4: Heating Earth (Parts) Investigation 5: Water Planet (Parts) 

● The Air Around Us 
● The Atmosphere 
● Local Weather 

● Heating Earth Materials 
● Conduction 
● Convection 
● Color and Energy Transfer 

● Condensation 
● Evaporation 
● Water Planet 
● Climate 

 

Student Learning Objectives 

Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere interact. [Clarification Statement: Examples could include the 
influence of the ocean on ecosystems, landform shape, and climate; the influence of the atmosphere on landforms and ecosystems through weather and climate; and the influence of 
mountain ranges on winds and clouds in the atmosphere. The geosphere, hydrosphere, atmosphere, and biosphere are each a system.] [Assessment Boundary: Assessment is limited to 
the interactions of two systems at a time.] (5-ESS2-1) 

Students will be able to: 

Investigation 3: Earth’s Atmosphere Investigation 4: Heating Earth Investigation 5: Water Planet 

● Use models to investigate 
the properties of air. 

● Describe the atmosphere 
using visual displays. 

● Collect, organize, and 
interpret weather data.  

● Conduct experiments with 
heating of earth materials 
and with solar water 
heaters to build 
explanations and design 
solutions.  

● Investigate the conditions that cause condensation and evaporation as part 
of the water cycle.  

 

http://www.nextgenscience.org/file/3696/download?token=ewfPiMsC
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Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources, environment and address climate change 
issues. (5-ESS3-1) 

Investigation 4: Heating Earth Investigation 5: Water Planet 

● Conduct experiments with heating of 
earth materials and with solar water 
heaters to build explanations and design 
solutions.  

● Investigate the conditions that cause condensation and evaporation as part of the water cycle.  

 

 

Quick Links 

 

Unit Sequence p. 2  

What it Looks Like in the Classroom p. 3   

Connecting with ELA/Literacy and Math p. 4  

Modifications p. 5   

Research on Learning p. 5  

Prior Learning p. 5 

Future Learning p. 6   

Connections to Other Units p. 7  

Sample Open Education Resources p. 7  

Teacher Professional Learning Resources p. 7 

Appendix A: NGSS and Foundations p. 9  

brainpop.com 

discoveryeducation.com 

fossweb.com 

 

 
  

http://www.nextgenscience.org/file/3106/download?token=dbtuohPp
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                                       Unit Sequence  

Investigation 3:  
What is air? 
What is Earth’s atmosphere? 
How do meteorologists measure and record weather variables?  

Concepts Formative Assessment 

● Air is a mixture of gases held by gravity near 
Earth’s surface. 

● Air has mass, takes up space, and is compressible. 
● Most of Earth’s air resides in the troposphere, the 

layer of the atmosphere closest to Earth’s surface. 
●  Weather happens in the troposphere. 
● Weather is the condition of Earth’s atmosphere at a 

given time in a given place. 
● Meteorology is the science of weather, and 

meteorologists are the scientists who study 
Earth’s weather. 

●  Weather is described in terms of several variables. 

Students who understand the concepts are able to: 

● Describe a system in terms of its components and interactions. 

● Develop a model using an example to describe a scientific principle. 

● Develop a model using an example to describe ways the geosphere, 
biosphere, hydrosphere, and/or atmosphere interact. (The geosphere, 
hydrosphere, atmosphere, and biosphere are each a system. Assessment is 
limited to the interactions of two systems at a time.) 

● Examples could include: 

✓ The influence of the atmosphere on landforms and ecosystems through 
weather and climate. 

✓ The influence of mountain ranges on the wind and clouds in the 
atmosphere. 
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                                       Unit Sequence  

Investigation 4:  
What happens to earth materials when they are exposed to sunlight?  
How does energy transfer to the air? 
What happens when a volume of fluid is warmed at the bottom? 
What is the best design for a solar water heater?  

Concepts Formative Assessment 

● The Sun is the major source of energy that heats Earth.  

● The different energy-transferring properties of earth materials (soil and 
water) can lead to uneven heating of Earth’s surface.  

● The atmosphere is heated by conduction between Earth’s surfaces and air 
particles as a result of contact, and by absorption of energy radiated directly 
from the Sun and reradiated from Earth’s surfaces.  

● Convection is the circulation of fluid (liquid or gas) that results in energy 
transfer. Convection currents are driven by uneven heating of Earth’s 
surface. 

●  A solar water heater is a system that uses solar energy to heat water.  

Students who understand the concepts are able to: 

● Describe a system in terms of its components and interactions. 

● Obtain and combine information from books and/or other reliable media to 
explain phenomena or solutions to a design problem. 

● Develop a model using an example to describe ways the geosphere, 
biosphere, hydrosphere, and/or atmosphere interact. (The geosphere, 
hydrosphere, atmosphere, and biosphere are each a system. Assessment is 
limited to the interactions of two systems at a time.) 

● Examples could include: 

✓ The influence of oceans on ecosystems, landform shape, and climate. 

● Obtain and combine information about ways individual communities use 
science ideas to protect the Earth’s resources and environment. 
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                                       Unit Sequence  

Investigation 5:  
What causes condensation to form? 
How does water vapor get into the air? 
What is the water cycle? 
What is the difference between weather and climate?  

Concepts Formative Assessment 

●  Evaporation and condensation contribute to the movement of water 
through the water cycle, redistributing water over Earth’s surface.  

● As temperature increases, the rate of evaporation increases.  

● Most of Earth’s water (97%) is salt water in the ocean; Earth’s fresh water is 
found in the atmosphere, lakes and rivers, soil, ground ice, ground water, 
and glaciers. 

●   The Sun’s energy drives weather.   

● Climate is the average or typical weather that can be expected to occur in a 
region of Earth’s surface. 

Students who understand the concepts are able to: 

● Describe a system in terms of its components and interactions. 

● Develop a model using an example to describe ways the geosphere, 
biosphere, hydrosphere, and/or atmosphere interact. (The geosphere, 
hydrosphere, atmosphere, and biosphere are each a system. Assessment is 
limited to the interactions of two systems at a time.) 

● Examples could include: 

✓ The influence of oceans on ecosystems, landform shape, and climate. 

● Obtain and combine information about ways individual communities use 
science ideas to protect the Earth’s resources and environment. 
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                                       Unit Sequence  

EIE: Parachutes 
What are technologies and who designs them? 
What does the word “aerospace”remind you of? 
Do you have any idea what type of work aerospace engineers do? 
What do aerospace engineers think about to make sure their spacecraft designs are suited to their destinations? 
How do the thickness of an atmosphere and the design of a parachute affect the speed of a falling parachute? 
How can we use our knowledge of parachutes, atmospheres, and Engineering Design Process to design a parachute that meets specific criteria for drop speed and 
parachute size? 

Concepts Formative Assessment 

● almost all of the objects we use every day are examples of technology 

● technology can be made of many different types of materials 

● engineers design technology to solve problems 

● drag is the force of air or the atmosphere pushing against something as it 
moves through the atmosphere 

● aerospace engineers use their knowledge of science and math to design 
parts of things that fly such as spacecraft and airplanes 

● the unique features of the celestial bodies influence the spacecraft designs 
of aerospace engineers 

● a thicker atmosphere will create more drag and slow a falling object more 
than a thinner atmosphere does 

● engineers use a series of steps called the Engineering Design Process to 
design solutions to problems 

Students who understand the concepts are able to: 

● apply the engineering design process 

● apply science and math in engineering 

● employ creativity and careful thinking to solve problems 

● Envision one’s own abilities as an engineer 

● troubleshoot and learn from failure 

● understand the central roles of materials and their properties in 
engineering solutions 
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What It Looks Like in the Classroom 

In the first investigation, students explore air by working with syringes and tubes to discover that air takes up space and is compressible. They are introduced to the 
atmosphere as a mixture of gases with properties that change with altitude above Earth’s surface. They review local weather reports and determine the variables 
that combine to produce the weather. They use a weather station to monitor the weather and look for patterns.  

In the second investigation, students investigate energy transfer on Earth. They investigate uneven heating by recording and graphing temperature changes when 
two earth materials absorb solar energy. They observe examples of energy transfer by radiation and conduction and discuss mechanisms of energy transfer to and 
from the air. Students observe convection currents in water as a model of what happens in air. They test different designs for solar water heaters. Students consider 
how the atmosphere, hydrosphere, and geosphere interact. 

In the third investigation, students consider why Earth is called the water planet. They investigate systems to observe condensation on cold surfaces and determine 
the components of the water cycle. Students explore the conditions that promote evaporation. They simulate the travels of a drop of water through the water cycle 
to explore the complexities of the process. Students are introduced to world climate regions and global climate change.  

In the final investigation, students are introduced to the field of aerospace engineering by guiding students to explore how aerospace engineers design and test 
technologies to be used in extraterrestrial environments.   Students read the storybook Paulo’s Parachute Mission, which foreshadows the design challenge for 
students by asking them to begin thinking about the problems that arise when designing a technology on Earth that will be used to explore another planet with very 
different atmospheric conditions.  Then, students will look at features, including temperature, location in the Solar System, atmosphere, and surface composition, of 
several celestial bodies.  Using this information, students imagine how a craft traveling to that celestial body might be designed to address those conditions.  Students 
use the Engineering Design Process.  This includes perform a controlled experiment examining how changes in a parachute’s canopy material, canopy size, or 
suspension line length affect how quickly or slowly it falls.  Then, they are introduced to two more criteria that must be addressed by their parachute designs: a size 
limitation and a maximum drop speed.  Students test their parachutes and analyze the results and improve their designs.                                                                                                                                                                                                                                    
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Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

In this unit, students can use information from print and digital sources to build their understanding of Earth’s major systems and the interactions that occur within 
and between them. As students read and gather information from multiple print or digital sources, they should use the information to make inferences, answer 
questions, participate in discussions, solve problems, and support their thinking about the interactions that occur among Earth’s systems and the impact that humans 
have on Earth’s resources and environments. As students build models to explain the interactions between the systems and research ways in which individual 
communities use science ideas to protect the Earth’s resources and environments, they can enhance their work with multimedia components, such as graphics and 
sound and visual displays. 

Mathematics 

In this unit, students should: 

✓ Reason abstractly and quantitatively when analyzing data used as evidence to explain how Earth’s major systems interact and how human activities affect 
Earth’s resources. 

✓ Model with mathematics by using tables, charts, or graphs to organize data and information they collect to support explanations about the interactions that 
occur within and between Earth’s systems. 

✓ Represent real-world and mathematical relationships through graphing. For example, students can graph data to show the relationship between the amount 
of rainfall that occurs and changes in air temperature or pressure or the relationship between the types or number of organisms living at various altitudes. 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All Students/Case Studies for vignettes and explanations of the 
modifications.)  

● Structure lessons around questions that are authentic, relate to students’ interests, social/family background and knowledge of their community.  

● Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-auditory/visual aids; pictures, illustrations, graphs, charts, 
data tables, multimedia, modeling).   

● Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as SKYPE, experts from the community helping with a 
project, journal articles, and biographies).  

● Provide multiple grouping opportunities for students to share their ideas and to encourage work among various backgrounds and cultures (e.g. multiple representation and 
multimodal experiences). 

● Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and multiple ways to demonstrate their understandings.  

● Use project-based science learning to connect science with observable phenomena. 

● Structure the learning around explaining or solving a social or community-based issue. 

● Provide ELL students with multiple literacy strategies. 

● Collaborate with after-school programs or clubs to extend learning opportunities. 

● Restructure lesson using UDL principals (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA).    

 

Research on Student Learning 

N/A 

 

 

  

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Prior Learning 

Grade 2 Unit 4: The Earth’s Land and Water 

● Water is found in the ocean, rivers, lakes, and ponds. Water exists as solid ice and in liquid form.  

● Wind and water can change the shape of the land. 

Grade 3 Unit 1: Weather and Climate 

● Scientists record patterns of the weather across different times and areas so that they can make predictions about what kind of weather might happen next. 

● Climate describes a range of an area’s typical weather conditions and the extent to which those conditions vary over years. 

Grade 4 Unit 1: Weathering and Erosion 

● Rainfall helps to shape the land and affects the types of living things found in a region. Water, ice, wind, living organisms, and gravity break rocks, soils, and sediments into smaller 
particles and move them around. 

 

Future Learning 

Grade 6 Unit 7: Weather and Climate 

● Water continually cycles among land, ocean, and atmosphere via transpiration, evaporation, condensation and crystallization, and precipitation, as well as 
downhill flows on land.  

● The complex patterns of the changes and the movement of water in the atmosphere, determined by winds, landforms, and ocean temperatures and currents, 
are major determinants of local weather patterns.  

● Global movements of water and its changes in form are propelled by sunlight and gravity.  

● Variations in density due to variations in temperature and salinity drive a global pattern of interconnected ocean currents.  

● Water’s movements—both on the land and underground—cause weathering and erosion, which change the land’s surface features and create underground 
formations.  

 

http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
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Grade 8 Unit 3: Stability and Change on Earth 

● Humans depend on Earth’s land, ocean, atmosphere, and biosphere for many different resources. Minerals, fresh water, and biosphere resources are limited, 
and many are not renewable or replaceable over human lifetimes. These resources are distributed unevenly around the planet as a result of past geologic 
processes.  

Grade 7 Unit 8: Earth Systems 

● All Earth processes are the result of energy flowing and matter cycling within and among the planet’s systems. This energy is derived from the sun and Earth’s 
hot interior. The energy that flows and matter that cycles produce chemical and physical changes in Earth’s materials and living organisms.  

● The planet’s systems interact over scales that range from microscopic to global in size, and they operate over fractions of a second to billions of years. These 
interactions have shaped Earth’s history and will determine its future.  

● Water’s movements—both on the land and underground—cause weathering and erosion, which change the land’s surface features and create underground 
formations.  

 

Grade 6 Unit 7: Weather and Climate 

● Water continually cycles among land, ocean, and atmosphere via transpiration, evaporation, condensation and crystallization, and precipitation, as well as 
downhill flows on land.  

● The complex patterns of the changes and the movement of water in the atmosphere, determined by winds, landforms, and ocean temperatures and currents, 
are major determinants of local weather patterns.  

● Global movements of water and its changes in form are propelled by sunlight and gravity.  

● Variations in density due to variations in temperature and salinity drive a global pattern of interconnected ocean currents.  

● Weather and climate are influenced by interactions involving sunlight, the ocean, the atmosphere, ice, landforms, and living things. These interactions vary with 
latitude, altitude, and local and regional geography, all of which can affect oceanic and atmospheric flow patterns.  

● Because these patterns are so complex, weather can only be predicted probabilistically.  

● The ocean exerts a major influence on weather and climate by absorbing energy from the sun, releasing it over time, and globally redistributing it through ocean 
currents.  

 

 

http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=184
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
http://www.nap.edu/openbook.php?record_id=13165&page=186
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Connections to Other Units 

This unit applies the ideas learned in Grade 5 Unit 3:The Sun and Planetary Systems.  In this unit, students are able to describe ways in which the geosphere, 
biosphere, hydrosphere, and atmosphere interact. 

 

Sample of Open Education Resources 

NOAA What-a-Cycle:  Through role-playing as a particle of water, students gain an understanding of the complexity of the movement of water through earth’s 
systems. Stations are set-up for nine different water reservoirs associated with the water cycle. On each turn, students roll the dice at each station and either stay in 
place or move to a different location. Students track their unique journey through the water cycle to later share and discuss the strengths and limitations of the game 
as a model for the movement of water through Earth's systems. 

Shower Curtain Watershed:  What is a watershed? How do our actions affect the health of a watershed? Students explore these questions by analyzing pictures and 
identifying watershed features. Students then make a watershed model using a plastic shower curtain, a spray bottle of water and themselves or classroom objects 
The objectives of the lesson are to: a) Identify nonliving and living features found in a watershed. b) Understand how human activities can affect watersheds. 

 

Teacher Professional Learning Resources 

Assessment for the Next Generation Science Standards 

The presenters were Joan Herman, Co-Director Emeritus of the National Center for Research on Evaluation, Standards, and Student Testing (CRESST) at UCLA; and 
Nancy Butler Songer, Professor of Science Education and Learning Technologies, University of Michigan. 

Dr. Herman began the presentation by summarizing a report by the National Research Council on assessment for the Next Generation Science Standards (NGSS). She 
talked about the development of the report and shared key findings. Next, Dr. Songer discussed challenges for classroom implementation and provided examples of 
tasks that can be used with students to assess their proficiency on the NGSS performance expectations. Participants had the opportunity to submit questions and 
share their feedback in the chat. 

View the resource collection.  

Continue discussing this topic in the community forums. 

http://ngss.nsta.org/Resource.aspx?ResourceID=13
http://ngss.nsta.org/Resource.aspx?ResourceID=64
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar34.aspx
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NGSS Crosscutting Concepts: Patterns 

The presenter was Kristin Gunckel from the University of Arizona. Dr. Gunckel began the presentation by discussing how patterns fit in with experiences and 

explanations to make up scientific inquiry. Then she talked about the role of patterns in NGSS and showed how the crosscutting concept of patterns progresses 

across grade bands. After participants shared their ideas about using patterns in their own classrooms, Dr. Gunckel shared instructional examples from the 

elementary, middle school, and high school levels. 

NGSS Crosscutting Concepts: Structure and Function 

The presenters were Cindy Hmelo-Silver and Rebecca Jordan from Rutgers University.  Dr. Hmelo-Silver and Dr. Jordan began the presentation by discussing the role 
of the crosscutting concept of structure and function within NGSS. They then asked participants to think about the example of a sponge and discuss in the chat how a 
sponge’s structure relates to its function. The presenters introduced the Structure-Behavior-Function (SBF) theory and talked about the importance of examining the 
relationships between mechanisms and structures. They also discussed the use of models to explore these concepts. Participants drew their own models for one 
example and shared their thoughts about using this strategy in the classroom. 

NGSS Core Ideas: Earth and Human Activity 

The presenters were Susan Buhr Sullivan, Director of the CIRES Education and Outreach Group at University of Colorado; and Aida Awad, Science Department Chair at 
Maine East High School in Park Ridge, IL and president of the National Association of Geoscience Teachers (NAGT). The program featured strategies for teaching 
about Earth science concepts that answer questions such as "How do humans depend on Earth's resources?" and "How do humans change the planet?"  

Dr. Buhr Sullivan began the presentation by describing the interconnections between this disciplinary core idea and other components of NGSS. She then talked 
about building a foundation for key concepts related to Earth and Human Activity at the elementary level. Ms. Awad continued the discussion by sharing the 
progression of this core idea through the middle school level and on to high school. The presenters provided a list of resources and activities that teachers can use to 
begin implementing NGSS in the classroom.  

Visit the resource collection.  

Continue discussing this topic in the community forums. 

 

 

  

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar19.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar19.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar24.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar24.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar33.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar33.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/bio33.aspx
http://learningcenter.nsta.org/share.aspx?id=KLvTjCkqvy
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
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Appendix A: NGSS and Foundations for the Unit 

Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere interact. [Clarification Statement:The geosphere, 
hydrosphere (including ice), atmosphere, and biosphere are each a system and each system is a part of the whole Earth System. Examples could include the influence 
of the ocean on ecosystems, landform shape, and climate; the influence of the atmosphere on landforms and ecosystems through weather and climate; and the 
influence of mountain ranges on winds and clouds in the atmosphere. The geosphere, hydrosphere, atmosphere, and biosphere are each a system.] [Assessment 
Boundary: Assessment is limited to the interactions of two systems at a time.] (5-ESS2-1) 

Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources, environment and address climate change 
issues.  (5-ESS3-1) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Developing and Using Models 

● Develop a model using an example to describe a 
scientific principle. (5-ESS2-1) 

Obtaining, Evaluating, and Communicating 
Information 

● Obtain and combine information from books 
and/or other reliable media to explain 
phenomena or solutions to a design problem. (5-
ESS3-1) 

 

ESS2.A: Earth Materials and Systems 

● Earth’s major systems are the geosphere (solid and 
molten rock, soil, and sediments), the hydrosphere 
(water and ice), the atmosphere (air), and the 
biosphere (living things, including humans). These 
systems interact in multiple ways to affect Earth’s 
surface materials and processes. The ocean supports a 
variety of ecosystems and organisms, shapes 
landforms, and influences climate. Winds and clouds 
in the atmosphere interact with the landforms to 
determine patterns of weather. (5-ESS2-1) 

ESS3.C: Human Impacts on Earth Systems 

● Human activities in agriculture, industry, and everyday 
life have had major effects on the land, vegetation, 
streams, ocean, air, and even outer space. But 
individuals and communities are doing things to help 
protect Earth’s resources and environments. (5-ESS3-
1) 

Systems and System Models 

● A system can be described in terms of its 
components and their interactions. (5-ESS2-
1),(5-ESS3-1) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

          Connections to Nature of Science 

  

Science Addresses Questions About the Natural and 

Material World. 

● Science findings are limited to questions that can 
be answered with empirical evidence. (5-ESS3-1) 

http://www.nextgenscience.org/file/3696/download?token=ewfPiMsC
http://www.nextgenscience.org/file/3106/download?token=dbtuohPp
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=56
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=91
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
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English Language Arts Mathematics 

Quote accurately from a text when explaining what the text says explicitly and 
when drawing inferences from the text. (5-ESS3-1) RI.5.1 

Draw on information from multiple print or digital sources, demonstrating the 
ability to locate an answer to a question quickly or to solve a problem 
efficiently.  (5-ESS2-1),(5-ESS3-1) RI.5.7 

Recall relevant information from experiences or gather relevant information from 
print and digital sources; summarize or paraphrase information in notes and 
finished work, and provide a list of sources. (5-ESS3-1) W.5.8 

Integrate information from several texts on the same topic in order to write or 
speak about the subject knowledgeably. (5-ESS3-1) RI.5.9 

Draw evidence from literary or informational texts to support analysis, reflection, 
and research. (5-ESS3-1) W.5.9 

Include multimedia components (e.g., graphics, sound) and visual displays in 
presentations when appropriate to enhance the development of main ideas or 
themes. (5-ESS2-2),(5-ESS2-1) SL.5.5 

Reason abstractly and quantitatively.  (5-ESS2-1),(5-ESS3-1) MP.2 

Model with mathematics.  (5-ESS2-1),(5-ESS3-1) MP.4 

Represent real world and mathematical problems by graphing points in the first 
quadrant of the coordinate plane, and interpret coordinate values of points in 
the context of the situation. (5-ESS2-1) 5.G.A.2  

 

 
 
 
 
 

  

http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/RI/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/W/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/ELA-Literacy/SL/5
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP4
http://www.corestandards.org/Math/Practice/MP4
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NJSLS – Career Readiness, Life Literacies, and Key Skills 

Integration of Career Readiness, Life Literacies, and Key Skills.  Evidence must include explicit citations of Standards 9.1 Personal Finance, 9.2 Career Awareness, 

Exploration, Preparation and Training, and 9.4 Life Literacies and Key Skills.  The citations for each unit must include links to the standards for NJSLS CLKS (Career, 

Life, Key Skills).        

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf

 
NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills) 

Personal Finance Literacy 9.1 

Standard 9.1 Personal Financial Literacy: This 

standard outlines the important fiscal knowledge, 

habits, and skills that must be mastered in order for 

students to make informed decisions about 

personal finance. Financial literacy is an integral 

component of a student's college and career 

readiness, enabling students to achieve fulfilling, 

financially-secure, and successful careers 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 22-26 

Career Awareness Exploration 

Preparedness and Training  9.2 

Career Awareness, Exploration, Preparation and 

Training. This standard outlines the importance of 

being knowledgeable about one's interests and 

talents, and being well informed about 

postsecondary and career options, career planning, 

and career requirements 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 37-40 

Life Literacies and Key Skills  9.4 

Life Literacies and Key Skills. This standard 

outline key literacies and technical skills such as 

critical thinking, global and cultural awareness, 

and technology literacy* that are critical for 

students to develop to live and work in an 

interconnected global economy 

https://www.nj.gov/education/cccs/2020/2

020%20NJSLS-CLKS.pdf 

PAGES 43-52 

  

https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
https://www.nj.gov/education/cccs/2020/2020%20NJSLS-CLKS.pdf
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Core Idea: You can give back in areas that matter to you.   

 

In this unit, we focus on climate change and protecting 

natural resources and environmental preservation. Students 

demonstrate understanding of how they can contribute to 

these causes. Specific focus on climate change and earth’s 

atmosphere.  

 

9.1.2.CR.1: Recognize ways to volunteer in the classroom, 

school and community.  

 9.1.2.CR.2: List ways to give back, including making 

donations, volunteering, and starting a business 

9.1.5.PB.2: Describe choices consumers have with money 

(e.g., save, spend, donate).  

 

Core Idea: An individual’s passions, aptitude and skills can 

affect his/her employment and earning potential.   

Science, Technology, and Engineering Careers are 

referenced in this unit.  

 9.2.5.CAP.1: Evaluate personal likes and dislikes and 

identify careers that might be suited to personal likes. • 

9.2.5.CAP.2: Identify how you might like to earn an income.  

9.2.5.CAP.3: Identify qualifications needed to pursue 

traditional and non-traditional careers and occupations. • 

9.2.5.CAP.4: Explain the reasons why some jobs and careers 

require specific training, skills, and certification (e.g., life 

guards, child care, medicine, education) and examples of 

these requirements. 

Core Ideas: Collaboration with individuals with diverse 

perspectives can result in new ways of thinking and/or 

innovative solutions. Curiosity and a willingness to try new 

ideas (intellectual risk-taking) contributes to the 

development of creativity and innovation skills. The ability 

to solve problems effectively begins with gathering data, 

seeking resources, and applying critical thinking skills. 

Digital tools can be used to modify and display data in 

various ways that can be organized to communicate ideas.   

 

In this unit, students engage in collaborative investigations 

to solve real world problems, related to topics such as 

engineering and climate change. Students are expected to 

represent data, research, and ideas using various digital 

tools (Slides, Sheets, Sites, Docs). 

 

9.4.5.CI.2: Investigate a persistent local or global issue, such 

as climate change, and collaborate with individuals with 

diverse perspectives to improve upon current actions 

designed to address the issue (e.g., 6.3.5.CivicsPD.3, W.5.7). 

9.4.5.CI.3: Participate in a brainstorming session with 

individuals with diverse perspectives to expand one’s 

thinking about a topic of curiosity (e.g., 8.2.5.ED.2, 

1.5.5.CR1a). • 9.4.5.CI.4: Research the development process 

of a product and identify the role of failure as a part of the 

creative process (e.g., W.4.7, 8.2.5.ED.6). 

9.4.5.CT.1: Identify and gather relevant data that will aid in 

the problem-solving process (e.g., 2.1.5.EH.4, 4-ESS3-1, 

6.3.5.CivicsPD.2). • 9.4.5.CT.2: Identify a problem and list 

the types of individuals and resources (e.g., school, 

community agencies, governmental, online) that can aid in 

solving the problem (e.g., 2.1.5.CHSS.1, 4-ESS3-1). • 

9.4.5.CT.3: Describe how digital tools and technology may 

be used to solve problems. • 9.4.5.CT.4: Apply critical 

thinking and problem-solving strategies to different types of 

problems such as personal, academic, community and 

global (e.g., 6.1.5.CivicsCM.3). 

 9.4.5.IML.2: Create a visual representation to organize 

information about a problem or issue (e.g., 4.MD.B.4, 

8.1.5.DA.3).  
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Science – Accommodations and Modifications Strategies for Consideration 

Special Education 

Students   
English Language 

Learners 
At-Risk Students Gifted and Talented 

Students  
Students with 504s 

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Pre Teach 
vocabulary 

● Provide flashcards 

with key science 
terminology   

● Use manipulatives 
and visual 

representation to 

examine concepts  
● Utilize mnemonic 

tricks to improve 
memory  

● Use manipulatives 

to visualize 

● Create a word wall 
● Utilize native 

language 
translation (peer, 

online assistive 

technology, 
translation device, 

bilingual 
dictionary) 

● Preteach 

vocabulary 
● Use graphic 

organizers or 
other visual model 

● Use manipulatives 
to visualize 

concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Use nonverbal 

responses 
(thumbs up/down) 

● Use sentence 
frames 

● Design questions 

for different 

● Pair visual 
prompts with 

verbal 
presentations  

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Work within group 
or partners. Self-

select partners 

ahead of time to 
choose positive 

role model.  
● Repeat and 

practice Model 

skills / techniques 
to be mastered. 

● Use metacognitive 
work 

● Extend  time to 

complete class 

● Structure the 

learning around 

explaining or 

solving a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to 

extend learning 

opportunities.  

●  Interdisciplinary 

and problem-

based 

assignments with 

planned scope and 

sequence  

● Advance, 

accelerated, or 

compacted 

● Pair visual 
prompts with 

verbal 
presentations 

● Utilize use of lab 

or experiments to 
give visual 

representation of 
concept  

● Ask students to 

restate 
information, 

directions, and 
assignments. 

● Preteach 
vocabulary  

● Use manipulatives 

and visual 
representation to 

examine concepts  
● Use mnemonic 

tricks to improve 

memory 
● Note taker or lab 

assistant 
● Group lab 

assignments 

● Additional time for 
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concept 

● Highlight key 
vocabulary-chart 

or vocabulary 
bank  

● Note taker or lab 

assistant 
● Group lab 

assignments 
● Use of scribe 

● Adaptive computer 
to type 

assignments 

● Adjustable lab 
tables and lab 

equipment within 
reach 

● Additional time for 

lab assignments 
● Assignments in 

electronic format 
to facilitate 

communication, 

web-based 
materials & 

assignments 
● Note takes, audio 

& video recorded 
class sessions 

● Captioned videos 

● Preferred seating 
● Tactile drawings, 

graphs, and three-
dimensional 

proficiency levels 

● Utilize partners 
and partner talk 

● Break down large 
assignments into 

smaller tasks 

● Utilize “Can Do” 
Descriptors 

https://wida.wisc.
edu/teach/can-

do/descriptors 

 

● Note taker or lab 

assistant 
● Group lab 

assignments 
● Additional time for 

lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 

web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 
● Computer with 

optical character 

reader and voice 
output 

● Interpreter or real 

work  

● Provide copy of 
class notes 

● Utilize preferential 
seating to be 

mutually 

determined by the 
student and 

teacher  
● Allow student to 

use a computer to 
complete 

assignments. 

● Use manipulatives 
to examine 

concepts  
● Note taker or lab 

assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 

electronic format 
to facilitate 

communication, 
web-based 

materials & 
assignments 

● Note takes, audio 

& video recorded 
class sessions 

● Computer with 
optical character 

content  

● Abstract and 

advanced higher-

level thinking  

● Allowance for 

individual student 

interests  

● Assignments 

geared to 

development in 

areas of affect, 

creativity, 

cognition, and 

research skills  

● Complex, in-depth 

assignments  

● Diverse 

enrichment that 

broadens learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

lab assignments 

● Assignments in 
electronic format 

to facilitate 
communication, 

web-based 

materials & 
assignments 

● Note takes, audio 
& video recorded 

class sessions 
● Computer with 

optical character 

reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 

reviews 



Hanover Township Public Schools Grade 5 Curriculum  

Grade 5 Unit 4 Earth’s Atmosphere                        Instructional Days: 38 

20 

 

models, 

● Large print 
handouts, lab 

signs, and 
equipment labels 

● Computer 

equipped to 
enlarge screen 

characters and 
images 

● LED projection 
microscopes 

● Audio, braille or 

electronic notes, 
handouts, and 

texts 
● Braille signs & 

equipment labels 

● Raised-line 
drawings, clay 

models, 3-D 
triangles and 

spheres for 

geometric shapes 
● Verbal descriptions 

of visual aids 
● Auditory lab 

warning signs 
● Adaptive lab 

equipment 

● Computer with 
optical character 

reader and voice 
output 

time captioning 

● Demonstration 
reviews 

● Computer with 
optical character 

reader and voice 

output 
● Interpreter or real 

time captioning 
● Demonstration 

reviews 

 

 

reader and voice 

output 
● Interpreter or real 

time captioning 
● Demonstration 

reviews 
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● Interpreter or real 

time captioning 
● Demonstration 

reviews 
● Visual warning 

system for lab 

emergencies 
 

 



 

 

 

 

 

Hanover Township Public Schools 

 

 

Science Curriculum 

 

 

Grade 6 

 

 

 

 

 



 

 
   

Philosophy  
The Hanover Township School District’s science curriculum encourages students to use problem solving and inquiry based approaches to understand science and 
engineering principles.  By combining traditional science concepts (physical science, chemistry, biology, earth, space and environmental sciences) and our 
students’ unique abilities and applying these concepts through engineering and technology, students will learn to think globa lly while learning locally.  This 
curriculum will follow a coherent progression of concepts that allows students to continually build on and revise their knowledge. 
 

Through the New Generation Science Standards, the “… students, over multiple years of school, actively engage in scientific and engineering practices and 
apply crosscutting concepts to deepen their understanding of the core ideas…”.  The intertwining of these three dimensions will allow a deeper understanding of 
science and engineering concepts and promote better problem solving skills. 
 

Collaborative, student-centered lessons and cooperative learning is essential.  Students will use evidence as a basis for analysis of data and arguments.  Emphasis 
is on the integration of knowledge from a variety of resources and effective communication of an understanding of this knowledge to meet the performance 
expectations. 
 

Adapted from  

Framework for K-12 Science Education. Natl Academy Pr, 2011. Print.  

    

  



   
 

Arrangement of Performance Expectations and Evidence Statements 

 6th 7th 8th 

 
Unit 1 

 
History of the Earth 

ESS1-4, ESS2-2, ESS2-3 

 

 
Structure, Function and Information 

Processing 

LS1-1, LS1-2, LS1-3, LS1-8 

 
Chemical Reactions 

PS1-2, PS1-5, PS1-6 

 

Unit 2  

 

Weather and Climate 

ESS2-5, ESS2-6, ESS3-5 
 

 

Natural Selection and Adaptations 

LS4-1, LS4-2, LS4-3, LS4-4, 
LS4-6 

 

Force and Interactions 

PS2-1, PS2-2, PS2-3, PS2-4,  
PS2-5 

 
Unit 3  

 
Space Systems 

ESS1-1, ESS1-2, ESS1-3 

 

 
Matter and Energy in Organisms and 

Ecosystems 

LS1-6, LS1-7, LS2-1, LS2-3, LS2-4 
 

 
Energy 

PS3-1, PS3-2, PS3-3, PS3-4, 

PS3-5 

 

Unit 4  

 

Earth’s Systems 
ESS2-1, ESS3-1 

 

 

Interdependent Relationships in 
Ecosystems 

LS2-5, LS2-2 

 

Waves and Electromagnetic Radiation 
PS4-1, PS4-2, PS4-3 

 

Unit 5 

 

Structures and Properties of Matter 

PS1-1, PS1-3, PS1-4  
 

 

Growth, Development and Reproduction 

of Organisms 
LS1-4, LS1-5, LS3-1, LS3-2, LS4-5 

 

 

Human Impacts 

ESS3-2, ESS3-3, ESS3-4 

 
        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#TableofContents2
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#TableofContents2
http://www.nextgenscience.org/middle-school-evidence-statements
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2et92p0
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2et92p0
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3rdcrjn
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3rdcrjn
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2jxsxqh
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2jxsxqh
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#Grade8Curriculum
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#Grade8Curriculum
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.4i7ojhp
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.4i7ojhp
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.4i7ojhp
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2s8eyo1
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2s8eyo1
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2s8eyo1
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2s8eyo1
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.lnxbz9
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.lnxbz9
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.lnxbz9
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1t3h5sf
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1t3h5sf
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1t3h5sf
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1y810tw
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1y810tw
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1y810tw
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.z337ya
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.z337ya
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.z337ya
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.4d34og8
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.4d34og8
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.4d34og8
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.35nkun2
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.35nkun2
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.35nkun2
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.35nkun2
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3j2qqm3
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3j2qqm3
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3j2qqm3
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.44sinio
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.44sinio
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.44sinio
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1ksv4uv
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1ksv4uv
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1ksv4uv
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1ksv4uv
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3dy6vkm
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3dy6vkm
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3dy6vkm
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.17dp8vu
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.17dp8vu
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.17dp8vu
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.17dp8vu
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2xcytpi
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2xcytpi
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2xcytpi


 

 

Scope and Sequence of 6-8 Spiral Curriculum 

 
Physical Sciences 

PS1:  Matter and Its Interaction       6th Grade 
 A.  Structure and Properties of Matter     7th Grade 

 B.  Chemical Reactions       8th Grade 

PS2:  Motion and Stability:  Forces and Interactions 
 A.  Forces and Motion 

 B.  Types of Interactions  
PS3:  Energy 

 A.  Definitions of Energy (8th) 
 B.  Conservation of Energy and Energy Transfer 

 C.  Relationship Between Energy and Forces 

 D.  Energy in Chemical Processes and Everyday Life 
PS4:  Waves and Their Application in Technologies for Information Transfer 

 A.  Wave Properties 
 B.  Electromagnetic Radiation 

 C.  Information Technologies and Instrumentation 

 
Life Sciences 

LS1:  From Molecules to Organisms:  Structures and Processes 
 A.  Structure and Function 

 B.  Growth and Development 
 C.  Organization for Matter and Energy Flow in Organisms 

 D.  Information Processing 

LS2:  Ecosystems:  Interactions, Energy, and Dynamics 
 A.  Interdependent Relationships in Ecosystems 

 B.  Cycle of Matter and Energy Transfer in Ecosystems 
 C.  Ecosystem Dynamics, Functioning, and Resilience 

LS3:  Heredity:  Inheritance and Variation of Traits 

 A.  Inheritance of Traits 
 B.  Variations of Traits 

LS4:  Biological Evolution:  Unity and Diversity 
 A.  Evidence of Common Ancestry and Diversity 

 B.  Natural Selection 

 C.  Adaptation 
 D.  Biodiversity and Humans 

Earth and Space Sciences 
ESS1:  Earth’s Place in the Universe 

 A.  The Universe and Its Stars 
 B.  Earth and the Solar System 

 C.  The History of Planet Earth 

ESS2:  Earth’s Systems 

https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1fob9te
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 A.  Earth’s Materials and Systems (8th) 
 B.  Plate Tectonics and Large-Scale System Interactions 

 C.  The Roles of Water in Earth’s Surface Processes  (7th) (8th) 
 D.  Weather and Climate 

ESS3:  Earth and Human Activity 

A.  Natural Resources 
B.  Natural Hazards 

C.  Human Impacts on Earth Systems 
D.  Global Climate Change 

Engineering, Technology and Application of Science 
ETS1:  Engineering Design 

 A.  Defining and Delimiting an Engineering Problem 

 B.  Developing Possible Solutions  
 C.  Optimizing the Design Solution  

ETS2:  Links Among Engineering Technology, Science and Society 
 

 

 

  



 

Science Instructional Strategies 
 

Strategy Description Application 
Labs Labs are a staple of K-12 science education. This teaching strategy 

encourages cooperation in small groups and participation in doing 

science.  

● Students follow the Scientific Method to answer a question or solve a 

problem. (ie.  What effect does sunlight have on the growth of plants?) 
● Students can create a situation to test an idea or answer a question. 
(ie.  How can I get more popped kernels in a bag of microwave popcorn?) 

Process Oriented Guided 

Inquiry Learning 

In this approach, groups of students work together to examine data and 

answer leading questions designed to guide them to formulate valid 

conclusions about a scientific concept.  

● Presenting the students with a mystery to be solved – What Made the 

People Sick?   
Students are then given data showing bacteria levels in different places in town. 

● Students work together to answer questions and arrive at a conclusion. 

Documented Problem 

Solving 

This process requires students to record their thought process as they 

solve a problem. Instead of simply presenting a solution, students must 

explain their reasoning for arriving at their solution. 

● This can be integrated into each lab and demonstration.  Students should 

keep careful notes and observations as well as reflections. 
● This can also be applied when students are calculating velocity and 

accelerations by showing the mathematical process/formula and calculation 

to arrive at the answer. 

Flipped Learning Videos and/or powerpoint presentations to introduce and /or reinforce 

concepts.  These also serve as a resource for students to refer back to in 

order to review concepts. 

● Students view a video on how punting a football illustrates the forces that 

act on any projectile. 
● Preview a video on the parts of an atom prior to coming to class. 

Graphic Organizers Visual illustrations of verbal statements; they help the learner organize, 

comprehend, summarize, and synthesize information. Examples 

include the following: spider map, continuum/scale, series of events 

chain, problem/solution outline, network tree, fishbone map, cycle, pie 

chart, Venn diagram, mind map, web, ranking ladder, etc. 

● After reading a selection, the learner classifies items based on common 

characteristics. (ie.  living vs. non-living things, elements vs. compounds) 
● Teacher starts a web with a key idea; learners brainstorm words/phrases to 

build a web of interrelated ideas from the reading, discussion or 

demonstration.   
● A fishbone map to visualize cause and effect could be constructed by 

teachers and learners. 
● The cycle graphic could be used to see how a series of events interacts.  
● (ie. water cycle, rock cycle) 

Structured Overview Framework of ideas in the selection present before reading; it gives 

learners an overview of the content; a graphic organizer presented 

before the reading. 

● A structured overview of key terms could be presented on the 

smartboard/whiteboard to clarify the main ideas before reading. 
● A completed idea map could be used as an overview before learners read 

content area text to help organize learners’ thoughts. 

Strategy Description Application 

K-W-L: Recalling what 

learners Know; Determining 

what they Want to know: 

Identifying what they Learn 

as they read 

Active thinking needed when reading expository text; the letters stand 

for the three activities the learner engages in when reading to learn.  

This can also be used prior to labs and/or demonstrations. 

● Learners can create a 3-column K-W-L strategy sheet filling it in before, 

during, and after they read a selection or conduct an experiment. 
● Learners can use the 3 column K-W-L strategy sheet before, during and 

after a research project.  
● Learners record what they know, questions they need answered, and finally 

the information they have gained.  

Debate Formal argument conducted as a contest between opposing sides on a 

specific question. 

The learners may debate the following:  

   -  The sides of a current news story causing controversy. 

   -  The issues presented in nonfiction literature they read.     

Effective Questioning Purposeful questions require students to use thinking skills; questions 

can be organized by increasing levels of complexity.  

Sample question: 

Level 1:  Gathering/Recalling Information 

https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#TableofContents2
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Suggestions: 

• Know goal; select context 

• Plan questions 

• Phrase questions clearly 

• Allow flexibility 

• Avoid yes/no questions 

• Allow wait time (at least 3 seconds) 

• Avoid saying learner’s name before the question 

• Select learners randomly 

• Use positive feeling tone 

• Respond positively to all answers 

• Use the probing techniques to elicit more thorough responses 

• Offer opportunities for learners to react to or  

    rephrase another’s response 

 - What is an element? 

 - List the noble gases? 

 - What events led to the Cell Theory? 

 

Level 2:  Analyzing/Making Sense of Gathered Information 

 - Compare and contrast ionic and covalent bonds. 

 - What information supports the Law of Conservation of Matter? 

 - Classify the different species in an ecosystem. 

 

Level 3:  Applying and Evaluating Information 

 - Predict what will happen if one substance is mixed with another. 

 - How could you create a paper airplane that flies the farthest? 

 - How does the data support your hypothesis? 

Carouseling A round-robin brainstorming activity where learners travel from one 

station to another writing ideas. 

Students travel to different stations writing down observations of an unknown 

object.  Other students must infer what object is being described. 

 

Modeling The act of demonstrating the behavior or activity that is to be elicited 

from the learner.  

● The teacher models the first few steps of note taking. 
● A learner models appropriate use of a bar graph for a peer. 

Mini-lessons Lessons conducted to address the needs of one or a small group of 

learners in any subject area; they are usually of relatively short duration 

(10-15 minutes). 

● The teacher instructs five learners having difficulty with comparing one 

type of element with another. 
● The teacher reviews calculating the speed of an object given the distance 

traveled and the time.  

Strategy Description Application 
Thematic Units Units of study constructed around a central theme; they incorporate 

many skills and integrate curriculum areas.  

● The teacher may form interest groups. 
● The teacher may group learners in study groups according to topic. 

 

Cross-ability Grouping Grouping based upon factors other than ability; heterogeneous 

grouping; grouping based upon interest, topic studied, etc. This 

grouping method helps to avoid the stigma of “low” groups. 

● The teacher may form interest groups. 
● The teacher may group learners in study groups according to topic.  

Peer Practice A cooperative learning technique in which groups (pairs, triads, etc.) of 

learners practice the learning together, “Buddy Study.”  

● A small group of learners quizzes each other on the Periodic Table. 
● A pair of learners sits beside each other, chairs touching, but facing in 

opposite directions to “buddy” read aloud to each other. 

Conferencing Meetings between teacher and learners as a follow-up to instruction; 

these meetings reinforce the learning and help the teacher check for 

understanding.  

● The teacher meets with the learner to refine an lab conclusion written by 

the learner. 
● The learner and teacher meet to check for understanding on a controversial 

news topic. 
 

Changing, Rapping, Songs, 

Choral Response, etc. 

Highly motivating methods to practice, reinforce, and provide 

opportunities for the learner to hear, see, say, sing, and move 

rhythmically with the learning; learning becomes more vivid, 

repetitious, and memorable. 

● The intermediate learner could write and perform a rap to remember 

Newton’s Laws of Motion. 
● The learners may write and perform a song about a historical scientist. 

Learning Logs The learners communicate how and what they have understood about a 

concept or unit of study. They may describe their learning process, 

define a term, or indicate what they have learned.  

● The learner could summarize an activity.  
● The learner may assess an objective. 
● The learner could reflect upon an activity in the log.  
● The learner may list 2 or 3 interesting ideas in response to teacher/peer 

questions. 



The Prep A type of “advanced organizer” or pre-reading plan where the learners 

brainstorm what they know about the topic, recognize relationships 

between their ideas, and finally reform their knowledge upon 

discussion/reading. 

Before reading a selection, learners are asked what they know. The teacher  

    lists ideas and then attempts to relate ideas. Students add to, eliminate, or  

    enhance the knowledge determined after discussion/reading.  

The Request A questioning session first between teacher and learner to model, and 

then between learners; questioners alternate a variety of types/levels of 

questions. 

● After reading a selection, paired group learners, paired in groups, alternate 

questioning about the selection. 
● After reading a selection, paired learners attempt to incorporate higher level 

questions in the Request activity. 

Response Log A journal for recording lab results, attaining knowledge, current issues. ● May be used to do the following:  
● Respond in writing to a question, impression, mood, or reaction 
● Respond to open-ended questions, free-writing, vocabulary, or illustrations 
● Stimulate group discussions 
● Reflect on personal reactions while reading 
● Record new vocabulary 
● Write questions for discussion 

Reading to Students Reading aloud is seen as the single most influential factor in young 

children’s success in learning. It has a positive impact on student’s 

attitude toward reading. The teacher or a student may read to the class 

or a group of other students. 

May be used to do the following: 

● Improve listening skills 
● Build vocabulary 
● Aid reading comprehension 
● Integrate literature with social studies 
● Enjoy hearing a short story or excerpt 
● Review current events/issues  

Jigsawing Each student in turn becomes the “expert” on one subject by working 

with members from other teams. Upon returning to their team, each one 

in turn, teaches the rest of the group. 

May be used to do the following: 

● Acquiring new material 
● Review of information learned 
● Having a debate 

Mnemonic Schemes A technique to assist in memorization by association. May be used to do the following: 

● Memorize the classification pyramid – King Phillip Came Over For Good 

Spaghetti 

PMI Chart A technique to assist individuals or groups in brainstorming the 

positive, negative (minus) and interesting characteristics about existing 

situations. 

May be used to do the following: 

● Determine plusses, minuses, and interesting facts about global warming. 

 

  



 

Strategies for Modifying Instruction 

. All students benefit from a variety of instructional delivery methods. 
Organizational Difficulties Prior to having a guest speaker or taking field trips, it may be helpful to structure the situation. Use of a checklist or a set of questions generated by 

the class will help students focus on relevant information. Accessibility for students with disabilities should be considered when field trips are 

arranged. 

When assigning long-term projects/reports, provide a timeline with benchmarks as indicators for completion of major project/report sections. 

Students who have difficulty with organizational skills and time sequence may need to see completion of sections to maintain the organization of a 

lengthy project report. 

 

Limit the number of directions presented. Write directions on the board, on smartboard, or on paper. 

 

Provide a quiet place for the child to work. Use earphones to block out noise when studying. Or, place the child near you and away from distracting 

noise.   

Difficulties with Writing The use of computer software may be appropriate for activities that require significant amounts of writing by students. 

Conceptual Difficulties Identify, define, and pre-teach key vocabulary. Many terms in this syllabus are specific and may need continuous reinforcement for some students 

with disabilities. It would also be helpful to provide a list of these key words to the special education teacher in order to provide additional 

reinforcement in the special educational setting.  

 

Check periodically to determine student understanding of lectures, discussion, demonstration, etc., and how this is related to the overall topic. 

Encourage students to express their understanding. It may be necessary to have small group discussions or work with a partner to determine this.  

 

Provide student and special education teachers with a tape of lectures that contain substantial new vocabulary content for further review within their 

special education class.  

 

Assign a partner for the duration of a unit to a student as an additional resource to facilitate clarification of daily assignment, timelines for 

assignments, and to access daily class notes.  

 

Use visuals and hands-on experiences. 

 

Create flashcards on which a single vocabulary word has been written using a different color for each syllable. The definition may be written on the 

back of the card.   

Testing Difficulties Students with disabilities may use alternative test techniques. The needed testing modifications must be identified in the student’s Individualized 

Education Program (IEP). Both special and regular education teachers need to work in close cooperation so that the testing modifications can be used 

consistently throughout the student’s program. 

 

In severe cases of auditory dysfunction, children will need even more assistance in order to be successful, such as:  

1) Have another child take notes, 2) Dictate assignments on a tape recorder, and/or 3) Take oral tests instead of written ones.  

     

 
 

 
 

 



 

Science – Accommodations and Modifications Strategies for Consideration 
 

Special Education 
Students   

English Language 
Learners 

At-Risk Students Gifted and Talented 
Students  

Students with 504s 

● Pair visual 
prompts with 
verbal 
presentations 

● Utilize use of lab 
or experiments to 
give visual 
representation of 
concept  

● Ask students to 
restate 
information, 
directions, and 
assignments. 

● Pre Teach 
vocabulary 

● Provide flashcards 
with key science 
terminology   

● Use manipulatives 
and visual 
representation to 
examine concepts  

● Utilize mnemonic 
tricks to improve 
memory  

● Use manipulatives 
to visualize 
concept 

● Highlight key 
vocabulary-chart 
or vocabulary 
bank  

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Use of scribe 
● Adaptive computer 

to type 

● Create a word wall 
● Utilize native 

language 
translation (peer, 
online assistive 
technology, 
translation device, 
bilingual 
dictionary) 

● Preteach 
vocabulary 

● Use graphic 
organizers or 
other visual model 

● Use manipulatives 
to visualize 
concept 

● Highlight key 
vocabulary-chart 
or vocabulary 
bank  

● Use nonverbal 
responses 
(thumbs up/down) 

● Use sentence 
frames 

● Design questions 
for different 
proficiency levels 

● Utilize partners 
and partner talk 

● Break down large 
assignments into 
smaller tasks 

● Utilize “Can Do” 
Descriptors 
https://wida.wisc.e
du/teach/can-
do/descriptors 
 

● Pair visual 
prompts with 
verbal 
presentations  

● Utilize use of lab 
or experiments to 
give visual 
representation of 
concept  

● Ask students to 
restate 
information, 
directions, and 
assignments. 

● Work within group 
or partners. Self-
select partners 
ahead of time to 
choose positive 
role model.  

● Repeat and 
practice Model 
skills / techniques 
to be mastered. 

● Use metacognitive 
work 

● Extend  time to 
complete class 
work  

● Provide copy of 
class notes 

● Utilize preferential 
seating to be 
mutually 
determined by the 
student and 
teacher  

● Allow student to 
use a computer to 

● Structure the 

learning around 

explaining or 

solving a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to 

extend learning 

opportunities.  

●  Interdisciplinary 

and problem-

based 

assignments with 

planned scope 

and sequence  

● Advance, 

accelerated, or 

compacted 

content  

● Abstract and 

advanced higher-

level thinking  

● Allowance for 

individual student 

interests  

● Assignments 

geared to 

● Pair visual 
prompts with 
verbal 
presentations 

● Utilize use of lab 
or experiments to 
give visual 
representation of 
concept  

● Ask students to 
restate 
information, 
directions, and 
assignments. 

● Preteach 
vocabulary  

● Use manipulatives 
and visual 
representation to 
examine concepts  

● Use mnemonic 
tricks to improve 
memory 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 
to facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio 
& video recorded 
class sessions 

● Computer with 

https://wida.wisc.edu/teach/can-do/descriptors
https://wida.wisc.edu/teach/can-do/descriptors
https://wida.wisc.edu/teach/can-do/descriptors


assignments 
● Adjustable lab 

tables and lab 
equipment within 
reach 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 
to facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio 
& video recorded 
class sessions 

● Captioned videos 
● Preferred seating 
● Tactile drawings, 

graphs, and three-
dimensional 
models, 

● Large print 
handouts, lab 
signs, and 
equipment labels 

● Computer 
equipped to 
enlarge screen 
characters and 
images 

● LED projection 
microscopes 

● Audio, braille or 
electronic notes, 
handouts, and 
texts 

● Braille signs & 
equipment labels 

● Raised-line 
drawings, clay 
models, 3-D 
triangles and 
spheres for 
geometric shapes 

● Verbal 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 
to facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio 
& video recorded 
class sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

 

 

complete 
assignments. 

● Use manipulatives 
to examine 

concepts  
● Note taker or lab 

assistant 
● Group lab 

assignments 
● Additional time for 

lab assignments 
● Assignments in 

electronic format 
to facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio 
& video recorded 
class sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

development in 

areas of affect, 

creativity, 

cognition, and 

research skills  

● Complex, in-depth 

assignments  

● Diverse 

enrichment that 

broadens learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 



descriptions of 
visual aids 

● Auditory lab 
warning signs 

● Adaptive lab 
equipment 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Visual warning 
system for lab 
emergencies 
 

 

 

 

  



 

 
Grade 6 Science 

Unit 1:  History of Earth 

 
ESS1:  Earth’s Place in the Universe 

 A.  The History of Planet Earth 

ESS2:  Earth’s Systems 
 A.  Earth’s Materials and Systems 

 B.  Plate Tectonics and Large-Scale System Interactions 
 C.  The Roles of Water in Earth’s Surface Processes 

Unit 4:  Earth’s Systems 

 
ESS2:  Earth’s Systems 

 A.  Earth’s Materials and Systems 

 B.  The Roles of Water in Earth’s Surface Processes   
ESS3:  Earth and Human Activity 

            A.  Natural Resources 

Unit 2:  Weather and Climate 
 

ESS2:  Earth’s Systems 
            A.  The Roles of Water in Earth’s Surface Processes  

  B.  Weather and Climate 

ESS3:  Earth and Human Activity 
            A.  Global Climate Change 

Unit 5:  Structure and Properties of Matter 
 

PS1:  Matter and Its Interaction     A.  
Structure and Properties of Matter    

            B.  Chemical Reactions 

PS3:  Energy 
 A.  Definitions of Energy  

 

Unit 3:  Space Systems 

 

ESS1:  Earth’s Place in the Universe 
 A.  The Universe and Its Stars 

 B.  Earth and the Solar System 
 

 

   

  



 

Structure and Properties of Matter 

Content Area: Science 

Unit Title: Structure and Properties of Matter 

Target Course/Grade Level: Sixth Grade 

Unit Rationale  

According to the A Framework for K-12 Science Education, matter can be understood in terms of types of atoms present and the interaction between them.  Phases of matter, 

properties of matter, changes and reactions can be described and predicted.  This unit is designed to help students identify and understand the characteristics of elements, using 

scales and models to further reinforce concepts. 

Unit Summary  

Students build understandings of what occurs at the atomic and molecular scale. Students apply understanding that pure substances have characteristic properties and are made 

from a single type of atom or molecule. They also provide molecular level accounts to explain states of matter and changes between states. The crosscutting concepts of cause 

and effect; scale, proportion and quantity; structure and function; interdependence of science, engineering, and technology; and influence of science, engineering and technology 

on society and the natural world are called out as organizing concepts for these disciplinary core ideas. Students demonstrate proficiency in developing and using models, and 

obtaining, evaluating, and communicating information. Students use these scientific and engineering practices to demonstrate understanding of the core ideas. 

Unit Essential Questions 

● How can particles combine to produce a 

substance with different properties? 

● How does thermal energy affect 

particles? 

 

Unit Enduring Understandings 

● Atoms have substructures of their own including a nucleus that contains protons and neutrons, 

and electrons that orbit the nucleus. 

● Each element has specific chemical properties. 

● Pure substances are made from a single type of atom. 

● Matter is composed of molecules in motion; the state of matter (thermal energy) will determine 

the motion of the particles. 

STUDENT LEARNING OBJECTIVES (SLO) 

Students will... 
1. Identify unknown substances based on data regarding their physical and chemical properties.  (PS1.A) 
2. Predict the physical and chemical properties of elements based on their positions on the Periodic Table.  (PS1.A) 
3. Develop models to describe the atomic composition of simple molecules and extended structures.  [Clarification Statement:  Emphasis is on developing models of 

molecules that vary in complexity. Examples of simple molecules could include ammonia and methanol. Examples of extended structures could include sodium chloride or 

diamonds. Examples of molecular-level models could include drawings, 3D ball and stick structures, or computer representations showing different molecules with different 

types of atoms.] [Assessment Boundary:  Assessment does not include valence electrons and bonding energy, discussing the ionic nature of subunits of complex structures, or a 

complete depiction of all individual atoms in a complex molecule or extended structure.]  (PS1-1) 
1. Develop a model that predicts and describes changes in particle motion, temperature, and state of a pure substance when thermal energy is added or removed.  

[Clarification Statement:  Emphasis is on qualitative molecular-level models of solids, liquids, and gases to show that adding or removing thermal energy increases or decreases 

kinetic energy of the particles until a change of state occurs. Examples of models could include drawings and diagrams. Examples of particles could include molecules or inert 

atoms. Examples of pure substances could include water, carbon dioxide, and helium.]  (PS1-4) 
2. Gather and make sense of information to describe that synthetic materials come from natural resources and impact society.  [Clarification Statement:  Emphasis is on 

natural resources that undergo a chemical process to form the synthetic material. Examples of new materials could include new medicine, foods, and alternative fuels.] 

[Assessment Boundary:  Assessment is limited to qualitative information.]  (PS1-3) 

The SLOs above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

http://www.nextgenscience.org/msess-wc-weather-climate#framework


 

 
 

Science and Engineering Practices  

Developing and Using Models  

Modeling in 6–8 builds on K–5 and progresses to 

developing, using and revising models to describe, 

test, and predict more abstract phenomena and design 

systems. 

● Develop a model to predict and/or describe 

phenomena. (MS-PS1-1),(MS-PS1-4) 

Obtaining, Evaluating, and Communicating 

Information  

Obtaining, evaluating, and communicating 

information in 6–8 builds on K–5 and progresses to 

evaluating the merit and validity of ideas and methods. 

● Gather, read, and synthesize information 

from multiple appropriate sources and assess the 

credibility, accuracy, and possible bias of each 

publication and methods used, and describe how they 

are supported or now supported by evidence. (MS-

PS1-3)  

Disciplinary Core Ideas 

PS1.A: Structure and Properties of Matter 

● Substances are made from different types of 

atoms, which combine with one another in various 

ways. Atoms form molecules that range in size from 

two to thousands of atoms. (MS-PS1-1)  

● Each pure substance has characteristic 

physical and chemical properties (for any bulk 

quantity under given conditions) that can be used to 

identify it. (MS-PS1-3) (Note: This Disciplinary 

Core Idea is also addressed by MS-PS1-2.)  

● Gases and liquids are made of molecules or 

inert atoms that are moving about relative to each 

other. (MS-PS1-4)  

● In a liquid, the molecules are constantly in 

contact with others; in a gas, they are widely spaced 

except when they happen to collide. In a solid, atoms 

are closely spaced and may vibrate in position but do 

not change relative locations. (MS-PS1-4)  

● Solids may be formed from molecules, or 

they may be extended structures with repeating 

subunits (e.g., crystals). (MS-PS1-1)  

● The changes of state that occur with 

variations in temperature or pressure can be described 

and predicted using these models of matter. (MS-PS1-

4) 

PS1.B: Chemical Reactions  

● Substances react chemically in characteristic 

ways. In a chemical process, the atoms that make up 

the original substances are regrouped into different 

molecules, and these new substances have different 

properties from those of the reactants. (MS-PS1-3) 

(Note: This Disciplinary Core Idea is also addressed 

by MS-PS1-2 and MS-PS1-5.)  

PS3.A: Definitions of Energy 

● The term “heat” as used in everyday 

language refers both to thermal energy (the motion of 

atoms or molecules within a substance) and the 

transfer of that thermal energy from one object to 

Crosscutting Concepts 

Cause and Effect 

● Cause and effect relationships may be used to predict phenomena in 

natural or designed systems. (MS-PS1-4) 

Scale, Proportion, and Quantity 

● Time, space, and energy phenomena can be 

observed at various scales using models to study systems that 

are too large or too small. (MS-PS1-1) 

Structure and Function 

● Structures can be designed to serve particular 

functions by taking into account properties of different 

materials, and how materials can be shaped and used. (MS-

PS1-3) 

   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   

        Connections to Engineering, Technology,  

                     and Applications of Science 

  

Interdependence of Science, Engineering, and Technology  

● Engineering advances have led to important 

discoveries in virtually every field of science, and scientific 

discoveries have led to the development of entire industries 

and engineered systems. (MS-PS1-3) 

 

 

Influence of Science, Engineering and Technology on 

Society and the Natural World 

● The uses of technologies and any limitation on their 

use are driven by individual or societal needs, desires, and 

values; by the findings of scientific research; and by 

differences in such factors as climate, natural resources, and 

economic conditions. Thus technology use varies from region 

to region and over time. (MS-PS1-3) 
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another. In science, heat is used only for this second 

meaning; it refers to the energy transferred due to the 

temperature difference between two objects. 

(secondary to MS-PS1-4)  

● The temperature of a system is proportional 

to the average internal kinetic energy and potential 

energy per atom or molecule (whichever is the 

appropriate building block for the system’s material). 

The details of that relationship depend on the type of 

atom or molecule and the interactions among the 

atoms in the material. Temperature is not a direct 

measure of a system's total thermal energy. The total 

thermal energy (sometimes called the total internal 

energy) of a system depends jointly on the 

temperature, the total number of atoms in the system, 

and the state of the material. (secondary to MS-PS1-4) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 
 

Connections to other DCIs in this grade-band: 

MS.LS2.A (MS-PS1-3); MS.LS4.D (MS-PS1-3); MS.ESS3.A (MS-PS1-3); MS.ESS3.C (MS-PS1-3) 

 

Articulation of DCIs across grade-bands: 

5.PS1.A (MS-PS1-1); HS.PS1.A (MS-PS1-1),(MS-PS1-4); HS.PS1.B (MS-PS1-4); HS.PS3.A (MS-PS1-4); HS.LS2.A (MS-PS1-3); HS.LS4.D (MS-PS1-3); HS.ESS1.A (MS-PS1-

1); HS.ESS3.A (MS-PS1-3) 

 

 

Common Core State Standards Connections:  

ELA/Literacy –  

 

RST.6-

8.1 

Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or 

descriptions.(MS-PS1-3) 

RST.6-

8.7 

Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually 

(e.g., in a flowchart, diagram, model, graph, or table). (MS-PS1-1),(MS-PS1-4) 

WHST.6

-8.8 

Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and 

accuracy of each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a 

standard format for citation. (MS-PS1-3) 

 

 

Mathematics –  

 

MP.2 Reason abstractly and quantitatively. (MS-PS1-1) 

MP.4 Model with mathematics. (MS-PS1-1) 

6.RP.A.

3 

Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS1-1) 

6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., 

temperature above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and 

negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-PS1-4) 

8.EE.A.

3 

Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small quantities, 

and to express how many times as much one is than the other. (MS-PS1-1) 

 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and to 

create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 

technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.    
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NGSS. 

● Discovery Education 
           http://www.discoveryeducation.com/teachers/ 

● Newsela:  Nonfiction Literacy and Current Events 

            https://newsela.com/ 
● Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). Virtual    

             laboratory activities with real life scientists!  

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this unit. 

● Kahoot: Game-Based Learning Platform 

            https://getkahoot.com/ 

● Lesson Plans: 
             http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 
● The Science Spot 
            http://sciencespot.net/Pages/refdeskNextGen.html 
● Blooket: Game-Based Learning Platform 

             https://www.blooket.com/login 

● Generation Genius 

             https://www.generationgenius.com/science-videos-for-kids/?paid-user-login=success 

● BrainPop 

             https://www.brainpop.com/ 

● Mosa Mack 

             https://mosamack.com/login 

● IXL 

             https://www.ixl.com/science/grade-6 

● Study Jams By Scholastic 
            https://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=ss 
● Quizlet 

            https://quizlet.com/login 

 

Specific to this unit, are the following activities: 

 

Problem-Based Activities/Engineering Design:  

● 3-D Model of an Atom 

● Periodic Chart Excel Sheet 

● Bohr Models 

● Isotopes 

● Valence Electrons 

● Periodic Table Assignment I  

● Periodic Table Assignment II 

● Matter  
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● Elements, Compounds and Mixtures 

● Star Spectra Lab 

● Physical Properties of Matter Lab 

● Chemical and Physical Changes Lab 

● What’s the Matter? Lab 

● Matter as Solids, Liquids and Gases 

● Magic Matter Lab 

● Changing States of Matter Lab 

● Density Lab 

 

 

Explore Learning Gizmo: 

Covalent Bonds 

Ionic Bonds 

Phase Changes 

Temperature and Particle Motion 

 

  



 
Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 

multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each 

problem-based activity will be evaluated using a scaled rubric.  

 

The summative exam should focus on the performance expectations as outlined in the NJSLS.. 

 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  Formative 

assessments can be written or oral. 

 

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout the 

unit.  

 

 

  



 

The following activities and experiences for students are examples of the integration of  

specific skills and strategies which support student achievement for the unit. 
 

Interdisciplinary 

Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension questions as 

well as be able to relay the main ideas and themes to their classmates. After several reading experiences, students will be leveled based on 

their comprehension skills and with more practice, they can improve their reading level. In addition, students will write four laboratory 

reports throughout the year. Their progress will be tracked and monitored for growth.  

 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are necessary, students 

will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be discussed. Class 

discussions will take place regarding its impact at that time and how it challenged the thinking and norms of that time.  

Integration of 

Technology: 

  Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to complete 

virtual modules along with investigating these topics independently using designated internet resources. These resources include: MOSA 

MACK Science Detective, Explore Learning Gizmos, Generation Genius, and IXL programs.  Students also will be viewing educational 

videos to further enhance their learning. Students will be informally assessed using the Kahoot online quiz and teacher created Google Form 

exit tickets.     

Differentiated 

Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done in 

school and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are available for 

students. Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support teacher will be 

utilized.   

 

ELL – refer to ELL Curriculum. 

 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain 

advanced questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more complex 

understanding of the content. Students are asked to create and design solutions to problems, with little guidance from the instructor 

throughout the process. 

 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and strengths. In 

order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery Techbook, and 

Science extension activities. 

 

***Students 2 Science programs will be an asset to all learning styles.   

 

 

 

 



NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills)  

Personal Finance Literacy 9.1 Career Awareness Exploration Preparedness       

                     and Training  9.2 

Life Literacies and Key Skills  9.4 

9.1.8.CR.1: Compare and contrast the role of 

philanthropy, volunteer service, and charities in 

community development and the quality of life in a 

variety of cultures. 

 

9.1.8.CR.2: Compare various ways to give back 

through strengths, passions, goals, and other 

personal factors. 

 

9.1.8.CR.3: Relate the importance of consumer, 

business, and government responsibility to the 

economy and personal finance. 

 

9.1.8.CR.4: Examine the implications of legal and 

ethical behaviors when making financial decisions. 

9.2.8.CAP.10: Evaluate how careers have evolved 

regionally, nationally, and globally.  

 

9.2.8.CAP.12: Assess personal strengths, talents, values, 

and interests to appropriate jobs and careers to maximize 

career potential. 

9.4.8.CI.1: Assess data gathered on varying perspectives on causes of 

climate change (e.g., cross-cultural, gender-specific, generational), and 

determine how the data can best be used to design multiple potential 

solutions. 

 

9.4.8.CI.2: Repurpose an existing resource in an innovative way. 

 

9.4.8.CI.3: Examine challenges that may exist in the adoption of new 

ideas. 

 

9.4.8.CI.4: Explore the role of creativity and innovation in career 

pathways and industries. 

 

9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- 

and long-term effects to determine the most plausible option. 

 

9.4.8.DC.8: Explain how communities use data and technology to 

develop measures to respond to effects of climate change. 

 

9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives 

through active discussions to achieve a group goal. 

 

9.4.8.IML.4: Ask insightful questions to organize different types of data 

and create meaningful visualizations. 

 

9.4.8.IML.5: Analyze and interpret local or public data sets to summarize 

and effectively communicate the data. 

 

9.4.8.TL.1: Construct a spreadsheet in order to analyze multiple data sets, 

identify relationships, and facilitate data-based decision-making.  

 

9.4.8.TL.3: Select appropriate tools to organize and present information 

digitally.  



 

History of the Earth 

Content Area: Science 

Unit Title:  History of the Earth 

Target Course/Grade Level: Sixth Grade 

Unit Rationale  

According to the A Framework for K-12 Science Education, the theory of plate tectonics explains movement of rocks on the Earth’s surface.  This theory is supported by evidence and 

provides an explanation of the geological history of the Earth.  This unit is designed to help students evaluate and analyze different evidence in order to construct an explanation of Earth’s 

history.   

Unit Summary  

Students examine geoscience data in order to understand the processes and events in Earth’s history. Important concepts in this topic are “Scale, Proportion, and Quantity” and “Stability 

and Change,” in relation to the different ways geologic processes operate over the long expanse of geologic time. An important aspect of the history of Earth is that geologic events and 

conditions have affected the evolution of life, but different life forms have also played important roles in altering Earth’s systems. Students are expected to demonstrate proficiency in 

analyzing and interpreting data, and constructing explanations; and to use these practices to demonstrate understanding of the core ideas. 

Unit Essential Questions 

● What can fossil records tell us about the 

appearance or disappearance of organisms? 

● What is the relationship between the evolution of 

organisms and the environmental conditions on 

Earth? 

● What processes have changed the Earth’s surface 

over time? 

● What evidence suggests the movement of Earth’s 

tectonic plates?  

Unit Enduring Understandings 

● The geological time scale can be interpreted from rock strata and fossil records. 

● Plate tectonics is the theory that explains past and current changes in the surface of the Earth.   

● Plate movement is responsible for most continental and ocean floor features. 

 

STUDENT LEARNING OBJECTIVES (SLO) 

Students will... 
1. Use relative dates provided by the fossil record to make claims regarding the appearance or disappearance of organisms.  (ESS1.C) 
2. Correlate the evolution of organisms and the environmental conditions on Earth as they changed throughout geologic time.  (ESS1.C) 
3. Construct a scientific explanation based on evidence from rock strata for how the geologic time scale is used to organize Earth's 4.6-billion-year-old history. [Clarification 

Statement: Emphasis is on how analyses of rock formations and the fossils they contain are used to establish relative ages of major events in Earth’s history. Examples of Earth’s major 

events could range from being very recent (such as the last Ice Age or the earliest fossils of homo sapiens) to very old (such as the formation of Earth or the earliest evidence of life). 

Examples can include the formation of mountain chains and ocean basins, the evolution or extinction of particular living organisms, or significant volcanic eruptions.] [Assessment 

Boundary: Assessment does not include recalling the names of specific periods or epochs and events within them.]  (ESS1-4) 
1. Construct an explanation based on evidence for how geoscience processes have changed Earth's surface at varying time and spatial scales. [Clarification Statement: Emphasis is 

on how processes change Earth’s surface at time and spatial scales that can be large (such as slow plate motions or the uplift of large mountain ranges) or small (such as rapid landslides or 

microscopic geochemical reactions), and how many geoscience processes (such as earthquakes, volcanoes, and meteor impacts) usually behave gradually but are punctuated by 

catastrophic events. Examples of geoscience processes include surface weathering and deposition by the movements of water, ice, and wind. Emphasis is on geoscience processes that 

shape local geographic features, where appropriate.]  (ESS2-2) 
2. Analyze and interpret data on the distribution of fossils and rocks, continental shapes, and seafloor structures to provide evidence of the past plate motions. [Clarification 

Statement: Examples of data include similarities of rock and fossil types on different continents, the shapes of the continents (including continental shelves), and the locations of ocean 

structures (such as ridges, fracture zones, and trenches).]  [Assessment Boundary: Paleomagnetic anomalies in oceanic and continental crust are not assessed.]  (ESS2-3) 
The SLOs above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

http://www.nextgenscience.org/msess-wc-weather-climate#framework


 

Science and Engineering Practices  

Analyzing and Interpreting Data 

Analyzing data in 6–8 builds on K–5 experiences and 

progresses to extending quantitative analysis to 

investigations, distinguishing between correlation and 

causation, and basic statistical techniques of data and 

error analysis. 

● Analyze and interpret data to provide 

evidence for phenomena. (MS-ESS2-3) 

Constructing Explanations and Designing 

Solutions 

Constructing explanations and designing solutions in 

6–8 builds on K–5 experiences and progresses to 

include constructing explanations and designing 

solutions supported by multiple sources of evidence 

consistent with scientific ideas, principles, and 

theories. 

● Construct a scientific explanation based on 

valid and reliable evidence obtained from sources 

(including the students’ own experiments) and the 

assumption that theories and laws that describe nature 

operate today as they did in the past and will continue 

to do so in the future. (MS-ESS1-4),(MS-ESS2-2) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   

         Connections to Nature of Science 

  

Scientific Knowledge is Open to Revision in Light 

of New Evidence 

● Science findings are frequently revised 

and/or reinterpreted based on new evidence. (MS-

ESS2-3) 

Disciplinary Core Ideas  

ESS1.C: The History of Planet Earth  

● The geologic time scale interpreted from rock 

strata provides a way to organize Earth’s history. 

Analyses of rock strata and the fossil record provide 

only relative dates, not an absolute scale. (MS-ESS1-4) 

● Tectonic processes continually generate new 

ocean sea floor at ridges and destroy old seafloor at 

trenches. (HS.ESS1.C GBE),(secondary to MS-ESS2-3) 

ESS2.A: Earth’s Materials and Systems 

● The planet’s systems interact over scales that 

range from microscopic to global in size, and they 

operate over fractions of a second to billions of years. 

These interactions have shaped Earth’s history and will 

determine its future. (MS-ESS2-2) 

ESS2.B: Plate Tectonics and Large-Scale System 

Interactions 

● Maps of ancient land and water patterns, based 

on investigations of rocks and fossils, make clear how 

Earth’s plates have moved great distances, collided, and 

spread apart. (MS-ESS2-3) 

ESS2.C: The Roles of Water in Earth's Surface 

Processes 

● Water’s movements—both on the land and 

underground—cause weathering and erosion, which 

change the land’s surface features and create 

underground formations. (MS-ESS2-2) 

Crosscutting Concepts  

Patterns 

● Patterns in rates of change and other numerical 

relationships can provide information about natural systems. 

(MS-ESS2-3) 

Scale Proportion and Quantity 

● Time, space, and energy phenomena can be observed 

at various scales using models to study systems that are too 

large or too small. (MS-ESS1-4),(MS-ESS2-2) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 
Connections to other DCIs in this grade band: 

MS.PS1.B (MS-ESS2-2); MS.LS2.B (MS-ESS2-2); MS.LS4.C (MS-ESS1-4) 

Articulation of DCIs across grade-bands: 

3.LS4.A (MS-ESS1-4),(MS-ESS2-3); 3.LS4.C (MS-ESS1-4); 3.ESS3.B (MS-ESS2-3); 4.ESS1.C (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3); 4.ESS2.A (MS-ESS2-2); 4.ESS2.B 

(MS-ESS2-3); 4.ESS2.E (MS-ESS2-2); 4.ESS3.B (MS-ESS2-3); 5.ESS2.A (MS-ESS2-2); HS.PS1.C (MS-ESS1-4); HS.PS3.D (MS-ESS2-2); HS.LS2.B (MS-ESS2-2); HS.LS4.A 

(MS-ESS1-4),(MS-ESS2-3); HS.LS4.C (MS-ESS1-4),(MS-ESS2-3); HS.ESS1.C (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3); HS.ESS2.A (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-

3); HS.ESS2.B (MS-ESS2-2),(MS-ESS2-3); HS.ESS2.C (MS-ESS2-2); HS.ESS2.D (MS-ESS2-2); HS.ESS2.E (MS-ESS2-2); HS.ESS3.D (MS-ESS2-2) 

 

Common Core State Standards Connections:  

ELA/Literacy -  

RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts. (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3) 

RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., 

in a flowchart, diagram, model, graph, or table). (MS-ESS2-3) 

RST.6-8.9 Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from 

reading a text on the same topic. (MS-ESS2-3) 

WHST.6-

8.2 

Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, 

organization, and analysis of relevant content. (MS-ESS1-4),(MS-ESS2-2) 

WHST.6-

8.8 

Gather relevant information from multiple print and digital sources; assess the credibility of each source; and quote or paraphrase the 

data and conclusions of others while avoiding plagiarism and providing basic bibliographic information for sources. (MS-ESS2-5) 

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. 

(MS-ESS2-1),(MS-ESS2-2),(MS-ESS2-6) 

Mathematics -  

MP.2 Reason abstractly and quantitatively. (MS-ESS2-2),(MS-ESS2-3),(MS-ESS2-5) 

6.EE.B.6 Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a 

variable can represent an unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS1-4),(MS-

ESS2-2),(MS-ESS2-3) 

7.EE.B.4 Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve 

problems by reasoning about the quantities. (MS-ESS1-4),(MS-ESS2-2),(MS-ESS2-3) 

  

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and 

to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 

technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.    
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NJSLS. 

 

● Discovery Education 
           http://www.discoveryeducation.com/teachers/ 

● Newsela:  Nonfiction Literacy and Current Events 

            https://newsela.com/ 
● Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). Virtual    

laboratory activities with real life scientists!  

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this unit 

● Kahoot: Game-Based Learning Platform 

             https://getkahoot.com/ 

● Lesson Plans: 
             http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 

● The Science Spot 
            http://sciencespot.net/Pages/refdeskNextGen.html 
● Blooket: Game-Based Learning Platform 

             https://www.blooket.com/login 

● Generation Genius 

             https://www.generationgenius.com/science-videos-for-kids/?paid-user-login=success 

● BrainPop 

             https://www.brainpop.com/ 

● Mosa Mack 

             https://mosamack.com/login 

● IXL 

             https://www.ixl.com/science/grade-6 

● Study Jams By Scholastic 
            https://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=ss 

● Quizlet 

         https://quizlet.com/login 
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Specific to this unit, are the following activities: 

Video: 

The History of the Earth 

https://www.youtube.com/watch?v=MXyktrZ_da 

Plate Tectonics and Large Scale Interactions 

https://www.youtube.com/watch?v=-KXvj954kuc 

 

Journey to the Center of the Earth 

       DVD 

Inside Planet Earth 

      DVD 

Fun With Fossils Stem Activity Connections:  

● Becoming a Fossil QuickTime Video 

● How a Dinosaur Became a Fossil Flash Interactive 

● Laetoli Footprints QuickTime Video 

● Fossils Flash Image 

● Fossils: An Ancient Sea in Indiana Flash Interactive 

● The Grand Canyon: Evidence of Earth's Past QuickTime Video 

● Types of Fossils Flash Interactive 

 

Problem-based activities/Engineering Design: 
● Create a Geologic Time-Line Lab 

● Identifying Fossils Labs 

● Differences between Mold, Cast, Amber and Petrification 

● Examples of Fossil Types 

● Uniformitarianism vs. Catastrophism 

● Microviewer Lab: Fossils 

● Microviewer Lab: Earth’s History 

● Sea Floor Spreading 

● A Penny for Your Thoughts 

● Simulating Half-Life 

● Probing the depths: Model-making lab 

● Simulating Plasticity lab 

● Cracks in the Hard-Boiled Earth lab 

Explore Learning Gizmo: 

Plate Tectonics 

Building Pangaea 

Fun With Fossils  

        https://nj.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.lp_funfossils/fun-with-fossils/#.W04AOaczq00 

 

http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
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https://www.youtube.com/watch?v=-KXvj954kuc
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https://nj.pbslearningmedia.org/resource/tdc02.sci.life.evo.laetolifoot/
https://nj.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.fossilcollage/
https://nj.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.bordensea/
https://nj.pbslearningmedia.org/resource/ess05.sci.ess.earthsys.nautiloid/
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Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 

multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each problem-

based activity will be evaluated using a scaled rubric.  

 

The summative exam should focus on the performance expectations as outlined in the NGSS. 

 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  Formative 

assessments can be written or oral. 

 

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout the 

unit.  

 

  



The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 

achievement for the unit. 

Interdisciplinary 

Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension questions 

as well as be able to relay the main ideas and themes to their classmates. After several reading experiences, students will be leveled 

based on their comprehension skills and with more practice, they can improve their reading level. In addition, students will write four 

laboratory reports throughout the year. Their progress will be tracked and monitored for growth.  

 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are necessary, 

students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be discussed. Class 

discussions will take place regarding its impact at that time and how it challenged the thinking and norms of that time.  

Integration of 

Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to 

complete virtual modules along with investigating these topics independently using designated internet resources. Students 

also will be viewing educational videos to further enhance their learning. Students can access the Discovery Techbook as an 

additional learning aid. Students will be informally assessed using the Kahoot online quiz.       

Differentiated 

Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done in 

school and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are available 

for students. Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support teacher will 

be utilized.   

 

ELL – refer to ELL Curriculum. 

 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain 

advanced questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more complex 

understanding of the content. Students are asked to create and design solutions to problems, with little guidance from the instructor 

throughout the process. 

 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and strengths. 

In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery Techbook, 

and Science extension activities. 

 

***Students 2 Science programs will be an asset to all learning styles.   

 

 

 

 

 



 

NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills)  

Personal Finance Literacy 9.1 Career Awareness Exploration Preparedness         

and Training  9.2 

Life Literacies and Key Skills  9.4 

9.1.8.CR.1: Compare and contrast the role of 

philanthropy, volunteer service, and charities in 

community development and the quality of life in a 

variety of cultures. 

 

9.1.8.CR.2: Compare various ways to give back 

through strengths, passions, goals, and other 

personal factors. 

 

9.1.8.CR.3: Relate the importance of consumer, 

business, and government responsibility to the 

economy and personal finance. 

 

9.1.8.CR.4: Examine the implications of legal and 

ethical behaviors when making financial decisions. 

9.2.8.CAP.10: Evaluate how careers have evolved 

regionally, nationally, and globally.  

 

9.2.8.CAP.12: Assess personal strengths, talents, 

values, and interests to appropriate jobs and careers to 

maximize career potential. 

9.4.8.CI.1: Assess data gathered on varying perspectives on causes of 

climate change (e.g., cross-cultural, gender-specific, generational), and 

determine how the data can best be used to design multiple potential 

solutions. 

 

9.4.8.CI.2: Repurpose an existing resource in an innovative way. 

 

9.4.8.CI.3: Examine challenges that may exist in the adoption of new 

ideas. 

 

9.4.8.CI.4: Explore the role of creativity and innovation in career 

pathways and industries. 

 

9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- 

and long-term effects to determine the most plausible option. 

 

9.4.8.DC.8: Explain how communities use data and technology to develop 

measures to respond to effects of climate change. 

 

9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives 

through active discussions to achieve a group goal. 

 

9.4.8.IML.4: Ask insightful questions to organize different types of data 

and create meaningful visualizations. 

 

9.4.8.IML.5: Analyze and interpret local or public data sets to summarize 

and effectively communicate the data. 

 

9.4.8.TL.1: Construct a spreadsheet in order to analyze multiple data sets, 

identify relationships, and facilitate data-based decision-making.  

 

9.4.8.TL.3: Select appropriate tools to organize and present information 

digitally.  



 

 

Earth’s Systems 

Content Area: Science 

Unit Title: Earth’s Systems 

Target Course/Grade Level: Sixth Grade 

Unit Rationale  

According to the A Framework for K-12 Science Education, the transfer of energy and the movement of matter cause chemical and physical changes to the Earth’s crust.  All 

of the Earth processes are a result of the flow of energy and cycling of matter within and among Earth’s systems. This unit is designed to help students understand the affects of 

changes in part of one system to that system and to other systems. 

Unit Summary  

Students understand how Earth’s geosystems operate by modeling the flow of energy and cycling of matter within and among different systems. Students investigate the 

controlling properties of important materials and construct explanations based on the analysis of real geoscience data. Of special importance in both topics are the ways that 

geoscience processes provide resources needed by society but also cause natural hazards that present risks to society; both involve technological challenges, for the identification 

and development of resources and for the mitigation of hazards. The crosscutting concepts of cause and effect, energy and matter, and stability and change are called out as 

organizing concepts for these disciplinary core ideas. Students are expected to demonstrate proficiency in developing and using models and constructing explanations; and to use 

these practices to demonstrate understanding of the core ideas. 

Unit Essential Questions 

● How does the flow of energy affect the cycling of      

Earth’s materials? 

● How does the force of gravity affect the water 

cycle and the shape of Earth’s surface? 

● How do materials in Earth’s crust change over 

time? 

Unit Enduring Understandings 

● Water is found in many places on Earth. 

● The downhill movement of water shapes the appearance of the land. 

● Earth’s surface is changed by tectonic and volcanic processes, weathering and erosion. 

STUDENT LEARNING OBJECTIVES (SLO) 

Students will... 
1. Analyze the characteristics of Earth materials before and after chemical and physical changes that occur during Earth’s processes, including the direction of any matter flow.  

(ESS2.A) 
2. Using a systems model, explain how energy from the Sun is transformed or transferred in biological, hydrological, and meteorological systems. [Clarification Statement: A 

system is an organized group of related objects or components that form a whole. Systems can consist, for example, of fundamental particles, galaxies, ideas, and numbers. 

Systems have boundaries, components, resources, flow, and feedback. The system models incorporate and make explicit the invisible features of a system, such as interactions, 

energy flows, or matter transfers. Mathematical ideas, such as ratios and simple graphs, should be seen as tools for making more definitive models.]  (ESS2.A) 
3. Develop a model to describe the cycling of Earth’s materials and the flow of energy that drives this process.  [Clarification Statement:  Emphasis is on the processes of 

melting, crystallization, weathering, deformation, and sedimentation, which act together to form minerals and rocks through the cycling of Earth’s materials.] [Assessment 

Boundary:  Assessment does not include the identification and naming of minerals.]  (ESS2-1) 
4. Develop a conceptual model to describe the multiple pathways that water cycles through Earth’s systems driven by energy from the sun and the force of gravity.  (ESS2.C) 
5. Analyze and interpret data to deduce the mechanisms that resulted in a variety of rock formations.  (ESS2.C) 
The SLOs above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

 

  

http://www.nextgenscience.org/msess-wc-weather-climate#framework


 

Science and Engineering Practices  

Developing and Using Models 

Modeling in 6–8 builds on K–5 experiences and 

progresses to developing, using, and revising models 

to describe, test, and predict more abstract phenomena 

and design systems. 

● Develop and use a model to describe 

phenomena. (MS-ESS2-1)  

● Develop a model to describe unobservable 

mechanisms. (MS-ESS2-4)  

Constructing Explanations and Designing 

Solutions  

Constructing explanations and designing solutions in 

6–8 builds on K–5 experiences and progresses to 

include constructing explanations and designing 

solutions supported by multiple sources of evidence 

consistent with scientific ideas, principles, and 

theories. 

● Construct a scientific explanation based on 

valid and reliable evidence obtained from sources 

(including the students’ own experiments) and the 

assumption that theories and laws that describe the 

natural world operate today as they did in the past and 

will continue to do so in the future. (MS-ESS3-1) 

Disciplinary Core Ideas  

ESS2.A: Earth’s Materials and Systems 

● All Earth processes are the result of energy flowing 

and matter cycling within and among the planet’s systems. 

This energy is derived from the sun and Earth’s hot interior. 

The energy that flows and matter that cycles produce 

chemical and physical changes in Earth’s materials and living 

organisms. (MS-ESS2-1) 

ESS2.C: The Roles of Water in Earth's Surface Processes 

● Water continually cycles among land, ocean, and 

atmosphere via transpiration, evaporation, condensation and 

crystallization, and precipitation, as well as downhill flows 

on land. (MS-ESS2-4)  

● Global movements of water and its changes in form 

are propelled by sunlight and gravity. (MS-ESS2-4) 

ESS3.A: Natural Resources 

● Humans depend on Earth’s land, ocean, atmosphere, 

and biosphere for many different resources. Minerals, fresh 

water, and biosphere resources are limited, and many are not 

renewable or replaceable over human lifetimes. These 

resources are distributed unevenly around the planet as a 

result of past geologic processes. (MS-ESS3-1)  

Crosscutting Concepts  

Cause and Effect 

● Cause and effect relationships may be used to 

predict phenomena in natural or designed systems. (MS-

ESS3-1) 

Energy and Matter 

● Within a natural or designed system, the transfer 

of energy drives the motion and/or cycling of matter. (MS-

ESS2-4)  

Stability and Change 

● Explanations of stability and change in natural or 

designed systems can be constructed by examining the 

changes over time and processes at different scales, 

including the atomic scale. (MS-ESS2-1)  
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 
 

Connections to other DCIs in this grade band: 

MS.PS1.A (MS-ESS2-1),(MS-ESS2-4),(MS-ESS3-1); MS.PS1.B (MS-ESS2-1),(MS-ESS3-1); MS.PS2.B (MS-ESS2-4); MS.PS3.A (MS-ESS2-4); MS.PS3.B (MS-ESS2-1); 

MS.PS3.D (MS-ESS2-4); MS.LS2.B (MS-ESS2-1); MS.LS2.C (MS-ESS2-1); MS.ESS1.B (MS-ESS2-1); MS.ESS2.D (MS-ESS3-1); MS.ESS3.C (MS-ESS2-1) 

 

Articulation of DCIs across grade-bands: 

3.PS2.A (MS-ESS2-4); 4.PS3.B (MS-ESS2-1),(MS-ESS2-4); 4.PS3.D (MS-ESS3-1); 4.ESS2.A (MS-ESS2-1); 4.ESS3.A (MS-ESS3-1); 5.PS2.B (MS-ESS2-4); 5.ESS2.A (MS-

ESS2-1); 5.ESS2.C (MS-ESS2-4); HS.PS1.B (MS-ESS2-1); HS.PS2.B (MS-ESS2-4); HS.PS3.B (MS-ESS2-1),(MS-ESS2-4),(MS-ESS3-1); HS.PS4.B (MS-ESS2-4); HS.LS1.C 

(MS-ESS2-1),(MS-ESS3-1); HS.LS2.B (MS-ESS2-1); HS.ESS2.A (MS-ESS2-1),(MS-ESS2-2),(MS-ESS3-1); HS.ESS2.B (MS-ESS3-1); HS.ESS2.C (MS-ESS2-1),(MS-ESS2-

4),(MS-ESS3-1); HS.ESS2.D (MS-ESS2-4); HS.ESS2.E (MS-ESS2-1); HS.ESS3.A (MS-ESS3-1) 

 

Common Core State Standards Connections:  

ELA/Literacy -  

RST.6-

8.1 

Cite specific textual evidence to support analysis of science and technical texts. (MS-ESS3-1) 

WHST

.6-8.2 

Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, 

organization, and analysis of relevant content. (MS-ESS3-1) 

WHST

.6-8.9 

Draw evidence from informational texts to support analysis, reflection, and research. (MS-ESS3-1) 

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add 

interest. (MS-ESS2-1) 

Mathematics -  

6.EE.B

.6 

Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a 

variable can represent an unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS3-1) 

7.EE.B

.4 

Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to 

solve problems by reasoning about the quantities. (MS-ESS3-1) 

 

  New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate 

and to create and communicate knowledge. 

   8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of       the nature and impact of 

technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.    
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NJSLS. 

 

● Discovery Education 
            http://www.discoveryeducation.com/teachers/ 

● Newsela: Nonfiction Literacy and Current Events 

            https://newsela.com/ 
● Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). Virtual     

laboratory activities with real life scientists!  

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this unit. 

● Kahoot: Game-Based Learning Platform 

             https://getkahoot.com/ 

● Lesson Plans: 
             http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 

● The Science Spot 
            http://sciencespot.net/Pages/refdeskNextGen.html 
● Blooket: Game-Based Learning Platform 

             https://www.blooket.com/login 

● Generation Genius 

             https://www.generationgenius.com/science-videos-for-kids/?paid-user-login=success 

● BrainPop 

             https://www.brainpop.com/ 

● Mosa Mack 

             https://mosamack.com/login 

● IXL 

             https://www.ixl.com/science/grade-6 

● Study Jams By Scholastic 
            https://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=ss 

● Quizlet 

         https://quizlet.com/login 
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Specific to this unit, are the following activities: 

 

What are our Energy Choices? 

http://authoring.concord.org/sequences/95 

 

Natural Resources 

https://www.youtube.com/watch?v=LxHdUd_Q12Y 

 
National Geographic Amazing Planet Video 

       DVD 

 

Problem-based Activities/Engineering Design:  

● Puzzle of Pangaea 

● Moving plates 

● Layered Earth 

● Solid to the Core 

● Restless Continents 

● Ocean Floor Spreading 

● It’s California’s Fault 

● Mountain Building 

● Earth’s Structure Webquest  

● Erosion of Limestone (Controlled Experiment Lab)  

● Gravity Water Drop (http://www.metrofamilymagazine.com/July-2014/Simple-Science-Experiments-Gravity-Water-Drop/) 

● Chemical and Mechanical Weathering Lab 

● Plotting Volcanoes 

● Ring of Fire 

● Earthquakes /Volcanoes Lab 

● A Variety of Volcanoes 

● Forms of Volcanoes 

● Some go Pop, Some do not lab 

 

 

Explore Learning Gizmo: 

Rock Cycle 

Plate Tectonics 
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Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including multiple-

choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each problem-based activity 

will be evaluated using a scaled rubric.  

 

The summative exam should focus on the performance expectations as outlined in the NGSS. 

 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  Formative 

assessments can be written or oral. 

 

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout the unit.  

 

 

  



The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 

achievement for the unit. 

Interdisciplinary 

Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension questions 

as well as be able to relay the main ideas and themes to their classmates. After several reading experiences, students will be leveled 

based on their comprehension skills and with more practice, they can improve their reading level. In addition, students will write four 

laboratory reports throughout the year. Their progress will be tracked and monitored for growth.  

 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are necessary, 

students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be discussed. Class 

discussions will take place regarding its impact at that time and how it challenged the thinking and norms of that time.  

Integration of 

Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to 

complete virtual modules along with investigating these topics independently using designated internet resources. Students 

also will be viewing educational videos to further enhance their learning. Students can access the Discovery Techbook as an 

additional learning aid. Students will be informally assessed using the Kahoot online quiz.       

Differentiated 

Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done in 

school and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are available 

for students. Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support teacher will 

be utilized.   

 

ELL – refer to ELL Curriculum. 

 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain 

advanced questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more complex 

understanding of the content. Students are asked to create and design solutions to problems, with little guidance from the instructor 

throughout the process. 

 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and strengths. 

In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery Techbook, 

and Science extension activities. 

 

***Students 2 Science programs will be an asset to all learning styles.   

 

 

 

 

 

 



NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills)  

Personal Finance Literacy 9.1 Career Awareness Exploration Preparedness       

                     and Training  9.2 

Life Literacies and Key Skills  9.4 

9.1.8.CR.1: Compare and contrast the role of 

philanthropy, volunteer service, and charities in 

community development and the quality of life in a 

variety of cultures. 

 

9.1.8.CR.2: Compare various ways to give back 

through strengths, passions, goals, and other 

personal factors. 

 

9.1.8.CR.3: Relate the importance of consumer, 

business, and government responsibility to the 

economy and personal finance. 

 

9.1.8.CR.4: Examine the implications of legal and 

ethical behaviors when making financial decisions. 

9.2.8.CAP.10: Evaluate how careers have evolved 

regionally, nationally, and globally.  

 

9.2.8.CAP.12: Assess personal strengths, talents, values, 

and interests to appropriate jobs and careers to maximize 

career potential. 

9.4.8.CI.1: Assess data gathered on varying perspectives on causes of 

climate change (e.g., cross-cultural, gender-specific, generational), and 

determine how the data can best be used to design multiple potential 

solutions. 

 

9.4.8.CI.2: Repurpose an existing resource in an innovative way. 

 

9.4.8.CI.3: Examine challenges that may exist in the adoption of new 

ideas. 

 

9.4.8.CI.4: Explore the role of creativity and innovation in career 

pathways and industries. 

 

9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- 

and long-term effects to determine the most plausible option. 

 

9.4.8.DC.8: Explain how communities use data and technology to 

develop measures to respond to effects of climate change. 

 

9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives 

through active discussions to achieve a group goal. 

 

9.4.8.IML.4: Ask insightful questions to organize different types of data 

and create meaningful visualizations. 

 

9.4.8.IML.5: Analyze and interpret local or public data sets to summarize 

and effectively communicate the data. 

 

9.4.8.TL.1: Construct a spreadsheet in order to analyze multiple data sets, 

identify relationships, and facilitate data-based decision-making.  

 

9.4.8.TL.3: Select appropriate tools to organize and present information 

digitally.  



 

Structure and Properties of Matter 

Content Area: Science 

Unit Title: Structure and Properties of Matter 

Target Course/Grade Level: Sixth Grade 

Unit Rationale  

According to the A Framework for K-12 Science Education, matter can be understood in terms of types of atoms present and the interaction between them.  Phases of matter, 

properties of matter, changes and reactions can be described and predicted.  This unit is designed to help students identify and understand the characteristics of elements, using 

scales and models to further reinforce concepts. 

Unit Summary  

Students build understandings of what occurs at the atomic and molecular scale. Students apply understanding that pure substances have characteristic properties and are made 

from a single type of atom or molecule. They also provide molecular level accounts to explain states of matter and changes between states. The crosscutting concepts of cause and 

effect; scale, proportion and quantity; structure and function; interdependence of science, engineering, and technology; and influence of science, engineering and technology on 

society and the natural world are called out as organizing concepts for these disciplinary core ideas. Students demonstrate proficiency in developing and using models, and 

obtaining, evaluating, and communicating information. Students use these scientific and engineering practices to demonstrate understanding of the core ideas. 

Unit Essential Questions 

● How can particles combine to produce a 

substance with different properties? 

● How does thermal energy affect particles? 

 

Unit Enduring Understandings 

● Atoms have substructures of their own including a nucleus,  that contains protons and neutrons, 

and electrons that orbit the nucleus. 

● Each element has specific chemical properties. 

● Pure substances are made from a single type of atom. 

● Matter is composed of molecules in motion; the state of matter (thermal energy) will determine the 

motion of the particles. 

STUDENT LEARNING OBJECTIVES (SLO) 

Students will... 
1. Identify unknown substances based on data regarding their physical and chemical properties.  (PS1.A) 
2. Predict the physical and chemical properties of elements based on their positions on the Periodic Table.  (PS1.A) 
3. Develop models to describe the atomic composition of simple molecules and extended structures.  [Clarification Statement:  Emphasis is on developing models of 

molecules that vary in complexity. Examples of simple molecules could include ammonia and methanol. Examples of extended structures could include sodium chloride or 

diamonds. Examples of molecular-level models could include drawings, 3D ball and stick structures, or computer representations showing different molecules with different types 

of atoms.] [Assessment Boundary:  Assessment does not include valence electrons and bonding energy, discussing the ionic nature of subunits of complex structures, or a 

complete depiction of all individual atoms in a complex molecule or extended structure.]  (PS1-1) 
1. Develop a model that predicts and describes changes in particle motion, temperature, and state of a pure substance when thermal energy is added or removed.  

[Clarification Statement:  Emphasis is on qualitative molecular-level models of solids, liquids, and gases to show that adding or removing thermal energy increases or decreases 

kinetic energy of the particles until a change of state occurs. Examples of models could include drawings and diagrams. Examples of particles could include molecules or inert 

atoms. Examples of pure substances could include water, carbon dioxide, and helium.]  (PS1-4) 
2. Gather and make sense of information to describe that synthetic materials come from natural resources and impact society.  [Clarification Statement:  Emphasis is on 

natural resources that undergo a chemical process to form the synthetic material. Examples of new materials could include new medicine, foods, and alternative fuels.] 

[Assessment Boundary:  Assessment is limited to qualitative information.]  (PS1-3) 
The SLOs above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

 

 

http://www.nextgenscience.org/msess-wc-weather-climate#framework


 

Science and Engineering Practices  

Developing and Using Models  

Modeling in 6–8 builds on K–5 and progresses to 

developing, using and revising models to describe, 

test, and predict more abstract phenomena and design 

systems. 

● Develop a model to predict and/or describe 

phenomena. (MS-PS1-1),(MS-PS1-4) 

Obtaining, Evaluating, and Communicating 

Information  

Obtaining, evaluating, and communicating 

information in 6–8 builds on K–5 and progresses to 

evaluating the merit and validity of ideas and 

methods. 

● Gather, read, and synthesize information 

from multiple appropriate sources and assess the 

credibility, accuracy, and possible bias of each 

publication and methods used, and describe how they 

are supported or now supported by evidence. (MS-

PS1-3)  

Disciplinary Core Ideas 

PS1.A: Structure and Properties of Matter 

● Substances are made from different types of atoms, which 

combine with one another in various ways. Atoms form molecules 

that range in size from two to thousands of atoms. (MS-PS1-1)  

● Each pure substance has characteristic physical and 

chemical properties (for any bulk quantity under given conditions) 

that can be used to identify it. (MS-PS1-3) (Note: This Disciplinary 

Core Idea is also addressed by MS-PS1-2.)  

● Gases and liquids are made of molecules or inert atoms that 

are moving about relative to each other. (MS-PS1-4)  

● In a liquid, the molecules are constantly in contact with 

others; in a gas, they are widely spaced except when they happen to 

collide. In a solid, atoms are closely spaced and may vibrate in 

position but do not change relative locations. (MS-PS1-4)  

● Solids may be formed from molecules, or they may be 

extended structures with repeating subunits (e.g., crystals). (MS-PS1-

1)  

● The changes of state that occur with variations in 

temperature or pressure can be described and predicted using these 

models of matter. (MS-PS1-4) 

PS1.B: Chemical Reactions  

● Substances react chemically in characteristic ways. In a 

chemical process, the atoms that make up the original substances are 

regrouped into different molecules, and these new substances have 

different properties from those of the reactants. (MS-PS1-3) (Note: 

This Disciplinary Core Idea is also addressed by MS-PS1-2 and MS-

PS1-5.)  

PS3.A: Definitions of Energy 

● The term “heat” as used in everyday language refers both to 

thermal energy (the motion of atoms or molecules within a 

substance) and the transfer of that thermal energy from one object to 

another. In science, heat is used only for this second meaning; it 

refers to the energy transferred due to the temperature difference 

between two objects. (secondary to MS-PS1-4)  

● The temperature of a system is proportional to the average 

internal kinetic energy and potential energy per atom or molecule 

(whichever is the appropriate building block for the system’s 

material). The details of that relationship depend on the type of atom 

or molecule and the interactions among the atoms in the material. 

Temperature is not a direct measure of a system's total thermal 

Crosscutting Concepts 

Cause and Effect 

● Cause and effect relationships may be 

used to predict phenomena in natural or designed 

systems. (MS-PS1-4) 

Scale, Proportion, and Quantity 

● Time, space, and energy phenomena can 

be observed at various scales using models to 

study systems that are too large or too small. (MS-

PS1-1) 

Structure and Function 

● Structures can be designed to serve 

particular functions by taking into account 

properties of different materials, and how materials 

can be shaped and used. (MS-PS1-3) 

   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 - -   

        Connections to Engineering, Technology,  

                     and Applications of Science 

  

Interdependence of Science, Engineering, and 

Technology  

● Engineering advances have led to 

important discoveries in virtually every field of 

science, and scientific discoveries have led to the 

development of entire industries and engineered 

systems. (MS-PS1-3) 

 

 

Influence of Science, Engineering and 

Technology on Society and the Natural World 

● The uses of technologies and any 

limitations on their use are driven by individual or 

societal needs, desires, and values; by the findings 

of scientific research; and by differences in such 

factors as climate, natural resources, and economic 

conditions. Thus technology use varies from 

region to region and over time. (MS-PS1-3) 
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energy. The total thermal energy (sometimes called the total internal 

energy) of a system depends jointly on the temperature, the total 

number of atoms in the system, and the state of the material. 

(secondary to MS-PS1-4) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 

 

Connections to other DCIs in this grade-band: 

MS.LS2.A (MS-PS1-3); MS.LS4.D (MS-PS1-3); MS.ESS3.A (MS-PS1-3); MS.ESS3.C (MS-PS1-3) 

 

Articulation of DCIs across grade-bands: 

5.PS1.A (MS-PS1-1); HS.PS1.A (MS-PS1-1),(MS-PS1-4); HS.PS1.B (MS-PS1-4); HS.PS3.A (MS-PS1-4); HS.LS2.A (MS-PS1-3); HS.LS4.D (MS-PS1-3); HS.ESS1.A (MS-

PS1-1); HS.ESS3.A (MS-PS1-3) 

 

Common Core State Standards Connections:  

ELA/Literacy –  

 

RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or 

descriptions.(MS-PS1-3) 

RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., 

in a flowchart, diagram, model, graph, or table). (MS-PS1-1),(MS-PS1-4) 

WHST.6-

8.8 

Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy 

of each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format 

for citation. (MS-PS1-3) 

 

 

Mathematics –  

 

MP.2 Reason abstractly and quantitatively. (MS-PS1-1) 

MP.4 Model with mathematics. (MS-PS1-1) 

6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS1-1) 

6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., 

temperature above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and 

negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-PS1-4) 

8.EE.A.3 Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small quantities, and to 

express how many times as much one is than the other. (MS-PS1-1) 

 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and 

to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 

technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.    
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NJSLS 

● Discovery Education 
           http://www.discoveryeducation.com/teachers/ 

● Newsela:  Nonfiction Literacy and Current Events 

            https://newsela.com/ 
● Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). Virtual      

laboratory activities with real life scientists!  

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this unit 

● Kahoot: Game-Based Learning Platform 

             https://getkahoot.com/ 

● Lesson Plans: 
             http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 

● The Science Spot 
            http://sciencespot.net/Pages/refdeskNextGen.html 
● Blooket: Game-Based Learning Platform 

             https://www.blooket.com/login 

● Generation Genius 

             https://www.generationgenius.com/science-videos-for-kids/?paid-user-login=success 

● BrainPop 

             https://www.brainpop.com/ 

● Mosa Mack 

             https://mosamack.com/login 

● IXL 

             https://www.ixl.com/science/grade-6 

● Study Jams By Scholastic 
            https://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=ss 

● Quizlet 

         https://quizlet.com/login 

Specific to this unit, are the following activities: 

Problem-Based Activities/Engineering Design:  

● 3-D Model of an Atom 

● Periodic Chart Excel Sheet 

● Bohr Models 

● Isotopes 

● Valence Electrons 

● Periodic Table Assignment I  

● Periodic Table Assignment II 

● Matter  

● Elements, Compounds and Mixtures 
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● Star Spectra Lab 

● Physical Properties of Matter Lab 

● Chemical and Physical Changes Lab 

● What’s the Matter? Lab 

● Matter as Solids, Liquids and Gases 

● Magic Matter Lab 

● Changing States of Matter Lab 

● Density Lab 

Explore Learning Gizmo: 

Covalent Bonds 

Ionic Bonds 

Phase Changes 

Temperature and Particle Motion 

 

  



 

 
Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 

multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each 

problem-based activity will be evaluated using a scaled rubric.  

 

The summative exam should focus on the performance expectations as outlined in the NGSS. 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  

Formative assessments can be written or oral. 

 

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout the 

unit.  

 

  



The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 

achievement for the unit. 

Interdisciplinary 

Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension questions as 

well as be able to relay the main ideas and themes to their classmates. After several reading experiences, students will be leveled based on 

their comprehension skills and with more practice, they can improve their reading level. In addition, students will write four laboratory 

reports throughout the year. Their progress will be tracked and monitored for growth.  

 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are necessary, 

students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be discussed. Class 

discussions will take place regarding its impact at that time and how it challenged the thinking and norms of that time.  

Integration of 

Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to 

complete virtual modules along with investigating these topics independently using designated internet resources. Students 

also will be viewing educational videos to further enhance their learning. Students can access the Discovery Techbook as an 

additional learning aid. Students will be informally assessed using the Kahoot online quiz.       

Differentiated 

Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done in 

school and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are available for 

students. Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support teacher will be 

utilized.   

 

ELL – refer to ELL Curriculum. 

 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain 

advanced questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more complex 

understanding of the content. Students are asked to create and design solutions to problems, with little guidance from the instructor 

throughout the process. 

 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and strengths. In 

order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery Techbook, and 

Science extension activities. 

 

***Students 2 Science programs will be an asset to all learning styles.   

 

 
 

 

  



 
 
 

Weather and Climate 

Content Area: Science 

Unit Title: Weather and Climate 

Target Course/Grade Level: Sixth Grade 

Unit Rationale 

According to the A Framework for K-12 Science Education, the Earth is composed of interconnected subsystems.  There is interdependence among these systems; the geosphere, 

hydrosphere, atmosphere and biosphere. All of the Earth processes are a result of the flow of energy and cycling of matter within and among Earth’s systems. This unit is designed to 

help students understand the effects of changes in part of one system to that system and to other systems. 

Unit Summary  

Students construct and use models to develop understanding of the factors that control weather and climate. They take a systems approach to examining the feedbacks between systems 

as energy from the sun is transferred between systems and circulates through the ocean and atmosphere. The crosscutting concepts of cause and effect, systems and system models, and 

stability and change are called out as organizing concepts for these disciplinary core ideas. 

Unit Essential Questions 

● How does the Sun’s energy drive wind and the 

hydrologic cycle? 

● How does the motion of air masses result in the 

changes in weather conditions? 

● How patterns of atmospheric and oceanic 

circulation affect regional climates? 

 

Unit Enduring Understandings 

● All Earth’s processes are the result of the flow of energy and the cycles of matter within and 

among the Earth systems.  

● All energy is derived from the sun and the Earth’s interior. 

● Air masses flow from regions of high pressure to low pressure.   

● Interactions within the planet systems can range from microscopic to global in terms of 

magnitude and time. 

STUDENT LEARNING OBJECTIVES (SLO) 

Students will: 

1. Develop a conceptual model to explain the mechanisms for the Sun’s energy to drive wind and the hydrologic cycle.  (ESS2.C) 

2. Collect data to provide evidence for how the motions and complex interactions of air masses results in changes in weather conditions. [Clarification Statement: Emphasis is 

on how air masses flow from regions of high pressure to low pressure, causing weather (defined by temperature, pressure, humidity, precipitation, and wind) at a fixed location to 

change over time, and how sudden changes in weather can result when different air masses collide. Emphasis is on how weather can be predicted within probabilistic ranges. Examples 

of data can be provided to students (such as weather maps, diagrams, and visualizations) or obtained through laboratory experiments (such as with condensation).] [Assessment 

Boundary: Assessment does not include recalling the names of cloud types or weather symbols used on weather maps or the reported diagrams from weather stations.]  (ESS2-5) 

1. Explain how variations in density result from variations in temperature and salinity drive a global pattern of interconnected ocean currents. (ESS2.C) 
2. Use a model to explain the mechanisms that cause varying daily temperature ranges in a coastal community and in a community located in the interior of the country.  (ESS2.C; 

ESS2.D) 
1. Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of atmospheric and oceanic circulation that determine regional climates. 

[Clarification Statement: Emphasis is on how patterns vary by latitude, altitude, and geographic land distribution. Emphasis of atmospheric circulation is on the sunlight-driven 

latitudinal banding, the Coriolis effect, and resulting prevailing winds; emphasis of ocean circulation is on the transfer of heat by the global ocean convection cycle, which is constrained 

by the Coriolis effect and the outlines of continents. Examples of models can be diagrams, maps and globes, or digital representations.] [Assessment Boundary: Assessment does not 

include the dynamics of the Coriolis effect.]  (ESS2-6) 
The SLOs above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 
 

 

https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1fob9te
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1fob9te
http://www.nextgenscience.org/msess-wc-weather-climate#framework


 
 

Science and Engineering Practices  

Asking Questions and Defining Problems  

Asking questions and defining problems in grades 6–8 

builds on grades K–5 experiences and progresses to 

specifying relationships between variables, and 

clarifying arguments and models. 

● Ask questions to identify and clarify evidence 

of an argument. (MS-ESS3-5) 

Developing and Using Models 

Modeling in 6–8 builds on K–5 experiences and 

progresses to developing, using, and revising models to 

describe, test, and predict more abstract phenomena and 

design systems. 

● Develop and use a model to describe 

phenomena. (MS-ESS2-6) 

Planning and Carrying Out Investigations 

Planning and carrying out investigations in 6-8 builds 

on K-5 experiences and progresses to include 

investigations that use multiple variables and provide 

evidence to support explanations or solutions. 

● Collect data to produce data to serve as the 

basis for evidence to answer scientific questions or test 

design solutions under a range of conditions. (MS-

ESS2-5) 

Disciplinary Core Ideas  

ESS2.C: The Roles of Water in Earth's Surface 

Processes 

● The complex patterns of the changes and the 

movement of water in the atmosphere, determined by 

winds, landforms, and ocean temperatures and 

currents, are major determinants of local weather 

patterns. (MS-ESS2-5) 

● Variations in density due to variations in 

temperature and salinity drive a global pattern of 

interconnected ocean currents. (MS-ESS2-6) 

ESS2.D: Weather and Climate 

● Weather and climate are influenced by 

interactions involving sunlight, the ocean, the 

atmosphere, ice, landforms, and living things. These 

interactions vary with latitude, altitude, and local and 

regional geography, all of which can affect oceanic and 

atmospheric flow patterns. (MS-ESS2-6) 

● Because these patterns are so complex, 

weather can only be predicted probabilistically. (MS-

ESS2-5) 

● The ocean exerts a major influence on 

weather and climate by absorbing energy from the sun, 

releasing it over time, and globally redistributing it 

through ocean currents. (MS-ESS2-6) 

ESS3.D: Global Climate Change  

● Human activities, such as the release of 

greenhouse gases from burning fossil fuels, are major 

factors in the current rise in Earth’s mean surface 

temperature (global warming). Reducing the level of 

climate change and reducing human vulnerability to 

whatever climate changes do occur depend on the 

understanding of climate science, engineering 

capabilities, and other kinds of knowledge, such as 

understanding of human behavior and on applying that 

knowledge wisely in decisions and activities. (MS-

ESS3-5) 

Crosscutting Concepts  

Cause and Effect 

● Cause and effect relationships may be used to 

predict phenomena in natural or designed systems. (MS-

ESS2-5) 

Systems and System Models 

● Models can be used to represent systems and 

their interactions—such as inputs, processes and outputs—

and energy, matter, and information flows within systems. 

(MS-ESS2-6) 

Stability and Change  

● Stability might be disturbed either by sudden 

events or gradual changes that accumulate over time. (MS-

ESS3-5) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 
 

Connections to other DCIs in this grade-band: 

MS.PS1.A (MS-ESS2-5); MS.PS2.A (MS-ESS2-5),(MS-ESS2-6); MS.PS3.A (MS-ESS2-5); MS.PS3.B (MS-ESS2-5),(MS-ESS2-6); MS.PS4.B (MS-ESS2-6)  

 

Articulation of DCIs across grade-bands: 

3.PS2.A (MS-ESS2-6); 3.ESS2.D (MS-ESS2-5),(MS-ESS2-6); 5.ESS2.A (MS-ESS2-5),(MS-ESS2-6); HS.PS2.B (MS-ESS2-6); HS.PS3.B (MS-ESS2-6),(MS-ESS3-5); HS.PS3.D 

(MS-ESS2-6); HS.PS4.B (MS-ESS3-5); HS.ESS1.B (MS-ESS2-6); HS.ESS2.A (MS-ESS2-6),(MS-ESS3-5); HS.ESS2.C (MS-ESS2-5); HS.ESS2.D (MS-ESS2-5),(MS-ESS2-

6);(MS-ESS3-5); HS.ESS3.C (MS-ESS3-5); HS.ESS3.D (MS-ESS3-5); 

Common Core State Standards Connections:  

ELA/Literacy -  

RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts. (MS-ESS2-5),(MS-ESS3-5) 

RST.6-8.9 Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from 

reading a text on the same topic. (MS-ESS2-5) 

WHST.6-8.8 Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and 

accuracy of each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a 

standard format for citation. (MS-ESS2-5) 

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. 

(MS-ESS2-6) 

 

Mathematics -  

MP.2 Reason abstractly and quantitatively. (MS-ESS2-5),(MS-ESS3-5) 

6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., 

temperature above/below zero, elevation above/below sea level, credits/debits, positive/negative electric charge); use positive and 

negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-ESS2-5) 

6.EE.B.6 Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a 

variable can represent an unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS3-5) 

7.EE.B.4 Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to 

solve problems by reasoning about the quantities. (MS-ESS3-5)  
 

 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and to 

create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of technology, 

engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment. 

http://www.nextgenscience.org/msps1-matter-interactions
http://www.nextgenscience.org/msps2-motion-stability-forces-interactions
http://www.nextgenscience.org/msps3-energy
http://www.nextgenscience.org/msps3-energy
http://www.nextgenscience.org/msps4-waves-applications-technologies-information-transfer
http://www.nextgenscience.org/3ps2-motion-stability-forces-interactions
http://www.nextgenscience.org/3ess2-earth-systems
http://www.nextgenscience.org/5ess2-earth-systems
http://www.nextgenscience.org/hsps2-motion-stability-forces-interactions
http://www.nextgenscience.org/hsps3-energy
http://www.nextgenscience.org/hsps-e-energy
http://www.nextgenscience.org/hsps4-waves-applications-technologies-information-transfer
http://www.nextgenscience.org/hsess1-earth-place-universe
http://www.nextgenscience.org/hsess2-earth-systems
http://www.nextgenscience.org/hsess2-earth-systems
http://www.nextgenscience.org/hsess2-earth-systems
http://www.nextgenscience.org/hsess3-earth-human-activity
http://www.nextgenscience.org/hsess3-earth-human-activity
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Practice/MP2
http://www.corestandards.org/Math/Content/6/NS
http://www.corestandards.org/Math/Content/6/NS
http://www.corestandards.org/Math/Content/6/NS
http://www.corestandards.org/Math/Content/6/NS
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/6/EE
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Content/7/EE


 

 

Resources and Activities 

 

There are a number of different resources to assist in aligning activities to the NJSLS. 

● Discovery Education 
           http://www.discoveryeducation.com/teachers/ 
● Newsela: Nonfiction Literacy and Current Events 

            https://newsela.com/ 
● Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). Virtual    

laboratory activities with real life scientists!  

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this unit. 

● Kahoot: Game-Based Learning Platform 

             https://getkahoot.com/ 

● Lesson Plans: 
             http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 

● The Science Spot 
            http://sciencespot.net/Pages/refdeskNextGen.html 
● Blooket: Game-Based Learning Platform 

             https://www.blooket.com/login 

● Generation Genius 

             https://www.generationgenius.com/science-videos-for-kids/?paid-user-login=success 

● BrainPop 

             https://www.brainpop.com/ 

● Mosa Mack 

             https://mosamack.com/login 

● IXL 

             https://www.ixl.com/science/grade-6 

● Study Jams By Scholastic 
           https://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=ss 

● Quizlet 

         https://quizlet.com/login 

 
 
 
 
 
 
 
 
 
 

http://www.discoveryeducation.com/teachers/
https://newsela.com/
https://getkahoot.com/
http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ
http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://sciencespot.net/Pages/refdeskNextGen.html
https://www.blooket.com/login
https://www.generationgenius.com/science-videos-for-kids/?paid-user-login=success
https://www.brainpop.com/
https://mosamack.com/login
https://www.ixl.com/science/grade-6
https://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=ss
https://quizlet.com/login


 

Specific to this unit, are the following activities: 

 

● NST What is the future of Earth’s climate? 

            http://authoring.concord.org/sequences/47 

 

Problem-Based Activities/Engineering Design:  
● Watching the weather 

●  Plotting Hurricanes 
● Clouds diagram 
● Creating a cloud 
● Weather tools 
● Layers of the Atmosphere 
● Atmospheric Effects 
● Radiant Energy 
● Water cycle 
● Severe weather 
● What is an isobar? 
● Weather map symbols 
● Weather Map I 
● Weather Map II 
● Atmospheric Pressure (Atmosphere and Weather: Hands on Science Book) 

● What is Weather? (Atmosphere and Weather: Hands on Science Book) 

● Air Masses and Fronts (Atmosphere and Weather: Hands on Science Book) 

● Psychrometer lab 

● Demo: Coriolis Effect 

● “Whirlwind” tornado graphing 

● Capacity & Relative Humidity lab 

● Weather Folklore 

● Interpreting Daily temperatures lab 

● Thermometer Wizardry  

 

 

Explore Learning Gizmo: 

Coastal Winds and Clouds 

Hurricane Motion 

Relative Humidity 

Weather Maps 
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Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including multiple-

choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each problem-based 

activity will be evaluated using a scaled rubric.  

 

The summative exam should focus on the performance expectations as outlined in the NGSS. 

 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  Formative 

assessments can be written or oral. 

 

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout the 

unit.  

 

 

  



The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 

achievement for the unit. 

Interdisciplinary 

Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension questions as well 

as be able to relay the main ideas and themes to their classmates. After several reading experiences, students will be leveled based on their 

comprehension skills and with more practice, they can improve their reading level. In addition, students will write four laboratory reports 

throughout the year. Their progress will be tracked and monitored for growth.  

 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are necessary, students 

will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be discussed. Class 

discussions will take place regarding its impact at that time and how it challenged the thinking and norms of that time.  

Integration of 

Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to 

complete virtual modules along with investigating these topics independently using designated internet resources. Students also 

will be viewing educational videos to further enhance their learning. Students can access the Discovery Techbook as an additional 

learning aid. Students will be informally assessed using the Kahoot online quiz.       

Differentiated 

Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done in school 

and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are available for students. 

Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support teacher will be utilized.   

 

ELL – refer to ELL Curriculum. 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain advanced 

questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more complex understanding of 

the content. Students are asked to create and design solutions to problems, with little guidance from the instructor throughout the process. 

 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and strengths. In 

order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery Techbook, and 

Science extension activities. 

 

***Students 2 Science programs will be an asset to all learning styles.   

 

 

 

 

 

 

 



NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills)  

Personal Finance Literacy 9.1 Career Awareness Exploration Preparedness       

                     and Training  9.2 

Life Literacies and Key Skills  9.4 

9.1.8.CR.1: Compare and contrast the role of 

philanthropy, volunteer service, and charities in 

community development and the quality of life in a 

variety of cultures. 

 

9.1.8.CR.2: Compare various ways to give back 

through strengths, passions, goals, and other 

personal factors. 

 

9.1.8.CR.3: Relate the importance of consumer, 

business, and government responsibility to the 

economy and personal finance. 

 

9.1.8.CR.4: Examine the implications of legal and 

ethical behaviors when making financial decisions. 

9.2.8.CAP.10: Evaluate how careers have evolved 

regionally, nationally, and globally.  

 

9.2.8.CAP.12: Assess personal strengths, talents, values, 

and interests to appropriate jobs and careers to maximize 

career potential. 

9.4.8.CI.1: Assess data gathered on varying perspectives on causes of 

climate change (e.g., cross-cultural, gender-specific, generational), and 

determine how the data can best be used to design multiple potential 

solutions. 

 

9.4.8.CI.2: Repurpose an existing resource in an innovative way. 

 

9.4.8.CI.3: Examine challenges that may exist in the adoption of new 

ideas. 

 

9.4.8.CI.4: Explore the role of creativity and innovation in career 

pathways and industries. 

 

9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- 

and long-term effects to determine the most plausible option. 

 

9.4.8.DC.8: Explain how communities use data and technology to 

develop measures to respond to effects of climate change. 

 

9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives 

through active discussions to achieve a group goal. 

 

9.4.8.IML.4: Ask insightful questions to organize different types of data 

and create meaningful visualizations. 

 

9.4.8.IML.5: Analyze and interpret local or public data sets to summarize 

and effectively communicate the data. 

 

9.4.8.TL.1: Construct a spreadsheet in order to analyze multiple data sets, 

identify relationships, and facilitate data-based decision-making.  

 

9.4.8.TL.3: Select appropriate tools to organize and present information 

digitally.  



            

 

Space Systems 

Content Area: Science 

Unit Title: Space Systems 

Target Course/Grade Level: Sixth Grade 

Unit Rationale  

According to the A Framework for K-12 Science Education, planet Earth is a small part of a much larger universe that has developed over a large time span.  Patterns of motion of 

objects in the solar system can be explained using observation and an understanding of gravity.  This unit is designed to help students comprehend and predict these patterns and how 

they relate to many Earth phenomena. 

Unit Summary 

Students examine the Earth’s place in relation to the solar system, Milky Way galaxy, and universe. There is a strong emphasis on a systems approach, using models of the solar 

system to explain astronomical and other observations of the cyclic patterns of eclipses, tides, and seasons. There is also a strong connection to engineering through the instruments 

and technologies that have allowed us to explore the objects in our solar system and obtain the data that support the theories that explain the formation and evolution of the universe. 

The crosscutting concepts of patterns; scale, proportion, and quantity; systems and system models; and interdependence of science, engineering, and technology are called out as 

organizing concepts for these disciplinary core ideas. 

Unit Essential Questions 

● What are the cyclic patterns in the Earth-sun-moon 

system? 

● How does gravity affect the orbit of objects in the 

solar system? 

● What effect does the Earth’s tilted axis have on 

seasons? 

Unit Enduring Understandings 

● The motion of the sun, the moon and stars can be observed.  The patterns of their motion can 

be predicted and explained. 

● The sun holds a collection of objects in motion in its orbit due to its gravitational pull.  This 

explains the tides and eclipses of the sun and the moon. 

● The seasons are a result of the Earth’s tilted axis and the changing intensity of sunlight. 

STUDENT LEARNING OBJECTIVES 

Students will... 
1. Generate and analyze evidence (through simulations or long term investigations) to explain why the Sun’s apparent motion across the sky changes over the course of a year. 

(ESS1.B) 
2. Develop and use a model of the Earth-sun-moon system to describe the cyclic patterns of lunar phases, eclipses of the sun and moon, and seasons.  [Clarification Statement: 

Examples of models can be physical, graphical, or conceptual.]  (ESS1-1) 
1. Develop and use a model that shows how gravity causes smaller objects to orbit around larger objects at increasing scales, including the gravitational force of the sun causes the 
planets and other bodies to orbit around it holding together the solar system.  (ESS1.A, ESS1.B) 
2. Analyze and interpret data to determine scale properties of objects in the solar system. [Clarification Statement: Emphasis is on the analysis of data from Earth-based 

instruments, space-based telescopes, and spacecraft to determine similarities and differences among solar system objects. Examples of scale properties include the sizes of an object’s 

layers (such as crust and atmosphere), surface features (such as volcanoes), and orbital radius. Examples of data include statistical information, drawings and photographs, and 

models.]  [Assessment Boundary: Assessment does not include recalling facts about properties of the planets and other solar system bodies.]  (ESS1-3) 
1. Develop and use a model to describe the role of gravity in the motions within galaxies and the solar system. [Clarification Statement: Emphasis for the model is on gravity as 

the force that holds together the solar system and Milky Way galaxy and controls orbital motions within them. Examples of models can be physical (such as the analogy of distance 

along a football field or computer visualizations of elliptical orbits) or conceptual (such as mathematical proportions relative to the size of familiar objects such as students' school or 

state).] [Assessment Boundary: Assessment does not include Kepler’s Laws of orbital motion or the apparent retrograde motion of the planets as viewed from Earth.]  (ESS1-2) 
The SLOs above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

 

https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1fob9te
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1fob9te
http://www.nextgenscience.org/msess-wc-weather-climate#framework


 

Science and Engineering Practices  

Developing and Using Models  

Modeling in 6–8 builds on K–5 experiences and 

progresses to developing, using, and revising 

models to describe, test, and predict more 

abstract phenomena and design systems. 

● Develop and use a model to describe 

phenomena. (MS-ESS1-1),(MS-ESS1-2) 

Analyzing and Interpreting Data  

Analyzing data in 6–8 builds on K–5 

experiences and progresses to extending 

quantitative analysis to investigations, 

distinguishing between correlation and 

causation, and basic statistical techniques of 

data and error analysis. 

● Analyze and interpret data to determine 

similarities and differences in findings. (MS-

ESS1-3) 

Disciplinary Core Ideas  

ESS1.A: The Universe and Its Stars  

● Patterns of the apparent motion of the sun, the moon, and 

stars in the sky can be observed, described, predicted, and explained 

with models. (MS-ESS1-1) 

● Earth and its solar system are part of the Milky Way 

galaxy, which is one of many galaxies in the universe. (MS-ESS1-

2) 

ESS1.B: Earth and the Solar System  

● The solar system consists of the sun and a collection of 

objects, including planets, their moons, and asteroids that are held 

in orbit around the sun by its gravitational pull on them. (MS-ESS1-

2),(MS-ESS1-3) 

● This model of the solar system can explain eclipses of the 

sun and the moon. Earth’s spin axis is fixed in direction over the 

short-term but tilted relative to its orbit around the sun. The seasons 

are a result of that tilt and are caused by the differential intensity of 

sunlight on different areas of Earth across the year. (MS-ESS1-1)  

● The solar system appears to have formed from a disk of 

dust and gas, drawn together by gravity. (MS-ESS1-2) 

Crosscutting Concepts  

Patterns  

● Patterns can be used to identify cause-and-effect 

relationships. (MS-ESS1-1) 

Scale, Proportion, and Quantity 

● Time, space, and energy phenomena can be observed 

at various scales using models to study systems that are too 

large or too small. (MS-ESS1-3) 

Systems and System Models 

● Models can be used to represent systems and their 

interactions. (MS-ESS1-2) 

   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

        Connections to Engineering, Technology, 

                     and Applications of Science 

  

Interdependence of Science, Engineering, and Technology 

● Engineering advances have led to important 

discoveries in virtually every field of science and scientific 

discoveries have led to the development of entire industries 

and engineered systems. (MS-ESS1-3) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   

         Connections to Nature of Science 

  

Scientific Knowledge Assumes an Order and Consistency 

in Natural Systems 

● Science assumes that objects and events in natural 

systems occur in consistent patterns that are understandable 

through measurement and observation. (MS-ESS1-1),(MS-

ESS1-2) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 
 

Connections to other DCIs in this grade-band:  

MS.PS2.A (MS-ESS1-1),(MS-ESS1-2); MS.PS2.B (MS-ESS1-1),(MS-ESS1-2); MS.ESS2.A (MS-ESS1-3) 

 

Articulation of DCIs across grade-bands: 

3.PS2.A (MS-ESS1-1),(MS-ESS1-2); 5.PS2.B (MS-ESS1-1),(MS-ESS1-2); 5.ESS1.A (MS-ESS1-2); 5.ESS1.B (MS-ESS1-1),(MS-ESS1-2),(MS-ESS1-3); HS.PS2.A (MS-ESS1-

1),(MS-ESS1-2); HS.PS2.B (MS-ESS1-1),(MS-ESS1-2); HS.LS4.C (MS-ESS1-4); HS.ESS1.A (MS-ESS1-2); HS.ESS1.B (MS-ESS1-1),(MS-ESS1-2),(MS-ESS1-3); HS.ESS2.A 

(MS-ESS1-3) 

 

Common Core State Standards Connections:  

ELA/Literacy 

RST.6-8.1 

RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually 

(e.g., in a flowchart, diagram, model, graph, or table). (MS-ESS1-3) 

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. 

(MS-ESS1-1),(MS-ESS1-2) 

 

Mathematics  

 

 

MP.2 Reason abstractly and quantitatively. (MS-ESS1-3) 

MP.4 Model with mathematics. (MS-ESS1-1),(MS-ESS1-2) 

6.RP.A.1 

7.RP.A.2 Recognize and represent proportional relationships between quantities. (MS-ESS1-1),(MS-ESS1-2),(MS-ESS1-3) 

6.EE.B.6 Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a 

variable can represent an unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS1-2),(MS-

ESS1-4) 

7.EE.B.6 Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to 

solve problems by reasoning about the quantities. (MS-ESS1-2) 

 

 

  

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and 

to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 

technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.    
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NJSLS 

● Discovery Education 
            http://www.discoveryeducation.com/teachers/ 

● Newsela: Nonfiction Literacy and Current Events 

            https://newsela.com/ 
● Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). Virtual     

laboratory activities with real life scientists!  

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this unit. 

● Kahoot: Game-Based Learning Platform 

             https://getkahoot.com/ 
● Lesson Plans: 
             http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 

● The Science Spot 
            http://sciencespot.net/Pages/refdeskNextGen.html 
● Blooket: Game-Based Learning Platform 

             https://www.blooket.com/login 

● Generation Genius 

             https://www.generationgenius.com/science-videos-for-kids/?paid-user-login=success 

● BrainPop 

             https://www.brainpop.com/ 

● Mosa Mack 

             https://mosamack.com/login 

● IXL 

             https://www.ixl.com/science/grade-6 

● Study Jams By Scholastic 
            https://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=ss 

● Quizlet 

         https://quizlet.com/login 
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https://getkahoot.com/
http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ
http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://sciencespot.net/Pages/refdeskNextGen.html
https://www.blooket.com/login
https://www.generationgenius.com/science-videos-for-kids/?paid-user-login=success
https://www.brainpop.com/
https://mosamack.com/login
https://www.ixl.com/science/grade-6
https://studyjams.scholastic.com/studyjams/jams/science/index.htm?topic_id=ss
https://quizlet.com/login
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/


Specific to this unit, are the following activities: 

 

Video:   

Earth and the Solar System 

https://www.youtube.com/watch?v=mxI7vRv8HT0 
 
Discovery Ed; “The Moon”, “What is an Eclipse?”   
  
Did we land on the Moon? 
https://www.youtube.com/watch?v=MIy8ZqqK5G8 
 
Sun’s Position 
https://nasaeclips.arc.nasa.gov/video/ourworld/our-world-suns-position 
 
 

Problem-Based Activities/Engineering Design/:  

● Radiant Energy  

● Tracking the Sun 

● Seasons 

● Eclipses and Tides 

● Atmospheric Effects 

● Moon Phases-diagram & label 

● ”The Moon’s Orbit” 

● Solar Photons 

● Sunspot Motion 

● Scale Model of the Solar System 

● Constructing Planetary Orbits 

● Comets 

● Survival of the Moon 

● Space Ventures & Space Exploration 

● Close Encounters & What’s Out There? 

● Earth’s Seasons and the Asteroids in Space 

● Microviewer: Mapping the Solar System 

● Straw Rocket Challenge 

○  https://www.teacherspayteachers.com/Product/Straw-Rocket-STEM-Challenge-Forces-Motion-Variables-3373466 

○  

Explore Learning Gizmo: 

Eclipse 

Moonrise, Moonset, and Phases 

Phases of the Moon 

Seasons Around the World 

Seasons:  Earth, Moon and Sun 

Seasons:  Why do we have them 

 

https://www.youtube.com/watch?v=mxI7vRv8HT0
https://www.youtube.com/watch?v=MIy8ZqqK5G8
https://nasaeclips.arc.nasa.gov/video/ourworld/our-world-suns-position
https://www.teacherspayteachers.com/Product/Straw-Rocket-STEM-Challenge-Forces-Motion-Variables-3373466


 

 

Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including multiple-

choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each problem-based 

activity will be evaluated using a scaled rubric.  

 

The summative exam should focus on the performance expectations as outlined in the NGSS. 

 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  Formative 

assessments can be written or oral. 

 

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout the unit.  

 

 

  



The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 

achievement for the unit. 

Interdisciplinary 

Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension questions as well 

as be able to relay the main ideas and themes to their classmates. After several reading experiences, students will be leveled based on their 

comprehension skills and with more practice, they can improve their reading level. In addition, students will write four laboratory reports 

throughout the year. Their progress will be tracked and monitored for growth.  

 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are necessary, students 

will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be discussed. Class 

discussions will take place regarding its impact at that time and how it challenged the thinking and norms of that time.  

Integration of 

Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to 

complete virtual modules along with investigating these topics independently using designated internet resources. Students also 

will be viewing educational videos to further enhance their learning. Students can access the Discovery Techbook as an additional 

learning aid. Students will be informally assessed using the Kahoot online quiz.       

Differentiated 

Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done in 

school and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are available for 

students. Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support teacher will be utilized.   

 

ELL – refer to ELL Curriculum. 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain advanced 

questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more complex understanding of 

the content. Students are asked to create and design solutions to problems, with little guidance from the instructor throughout the process. 

 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and strengths. In 

order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery Techbook, and 

Science extension activities. 

 

***Students 2 Science programs will be an asset to all learning styles.   

 

 

 

 

 

 

 

 



NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills)  

Personal Finance Literacy 9.1 Career Awareness Exploration Preparedness       

                     and Training  9.2 

Life Literacies and Key Skills  9.4 

9.1.8.CR.1: Compare and contrast the role of 

philanthropy, volunteer service, and charities in 

community development and the quality of life in a 

variety of cultures. 

 

9.1.8.CR.2: Compare various ways to give back 

through strengths, passions, goals, and other 

personal factors. 

 

9.1.8.CR.3: Relate the importance of consumer, 

business, and government responsibility to the 

economy and personal finance. 

 

9.1.8.CR.4: Examine the implications of legal and 

ethical behaviors when making financial decisions. 

9.2.8.CAP.10: Evaluate how careers have evolved 

regionally, nationally, and globally.  

 

9.2.8.CAP.12: Assess personal strengths, talents, values, 

and interests to appropriate jobs and careers to maximize 

career potential. 

9.4.8.CI.1: Assess data gathered on varying perspectives on causes of 

climate change (e.g., cross-cultural, gender-specific, generational), and 

determine how the data can best be used to design multiple potential 

solutions. 

 

9.4.8.CI.2: Repurpose an existing resource in an innovative way. 

 

9.4.8.CI.3: Examine challenges that may exist in the adoption of new 

ideas. 

 

9.4.8.CI.4: Explore the role of creativity and innovation in career 

pathways and industries. 

 

9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- 

and long-term effects to determine the most plausible option. 

 

9.4.8.DC.8: Explain how communities use data and technology to 

develop measures to respond to effects of climate change. 

 

9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives 

through active discussions to achieve a group goal. 

 

9.4.8.IML.4: Ask insightful questions to organize different types of data 

and create meaningful visualizations. 

 

9.4.8.IML.5: Analyze and interpret local or public data sets to summarize 

and effectively communicate the data. 

 

9.4.8.TL.1: Construct a spreadsheet in order to analyze multiple data sets, 

identify relationships, and facilitate data-based decision-making.  

 

9.4.8.TL.3: Select appropriate tools to organize and present information 

digitally.  



 
 

 
 

 

 



  

 

 

 

Hanover Township Public Schools 

 

 

 

 

Science Curriculum 

 

 

Grade 7  

 

 



  

 
Philosophy 

 
The Hanover Township School District’s science curriculum encourages students to use inquiry based and problem solving approaches to 

understand science and engineering principles.  By combining traditional science concepts (physical science, chemistry, biology, earth, space 

and environmental sciences) with the application of these concepts through engineering and technology, students will gain a greater 

understanding of the world around them.  This curriculum is based on a coherent progression of concepts that allows students to continually build 

on and revise their knowledge. 

 
Through the New Generation Science Standards, the “… students, over multiple years of school, actively engage in scientific and engineering 

practices and apply crosscutting concepts to deepen their understanding of the core ideas…”.  The intertwining of these three dimensions will 

allow a deeper understanding of science and engineering concepts and promote better problem solving skills. 

 
Collaborative, student-centered lessons and cooperative learning is essential.  Students will use evidence as a basis for analysis of data and 

arguments.  Emphasis is on the integration of knowledge from a variety of resources and effective communication of an understanding of this 

knowledge to meet the performance expectations. 

 
Adapted from 

Framework for K-12 Science Education. Natl Academy Pr, 2011. Print. 

 

 

 

 



  

 
 

Arrangement of Performance Expectations and Evidence Statements 

 6th
 7th

 8th
 

Unit 1  

History of the Earth 
ESS1-4, ESS2-2, ESS2-3 
 

 

Structure, Function and Information 
Processing 
LS1-1, LS1-2, LS1-3, LS1-8 

 

Chemical Reactions 
PS1-2, PS1-5, PS1-6 

 
Unit 2  

 
Weather and Climate 
ESS2-5, ESS2-6, ESS3-5 
 

 
Natural Selection and Adaptations 
LS4-1, LS4-2, LS4-3, LS4-4, 
LS4-6 

 
Force and Interactions 
PS2-1, PS2-2, PS2-3, PS2-4,  
PS2-5 

 

Unit 3  

 

Space Systems 
ESS1-1, ESS1-2, ESS1-3 
 

 

Matter and Energy in Organisms and 
Ecosystems 
LS1-6, LS1-7, LS2-1, LS2-3, LS2-4 
 

 

Energy 
PS3-1, PS3-2, PS3-3, PS3-4, 
PS3-5 

 

Unit 4  

 

Earth’s Systems 
ESS2-1, ESS3-1 
 

 

Interdependent Relationships in 
Ecosystems 
LS2-5, LS2-2 

 

Waves and Electromagnetic Radiation 
PS4-1, PS4-2, PS4-3 

 
Unit 5 

 
Structures and Properties of Matter 
PS1-1, PS1-3, PS1-4  
 

 
Growth, Development and Reproduction 

of Organisms 
LS1-4, LS1-5, LS3-1, LS3-2, LS4-5 
 

 
Human Impacts 
ESS3-2, ESS3-3, ESS3-4 

 
        

 

 

 

 

 

 

 

 

 

 

 

http://www.nextgenscience.org/middle-school-evidence-statements
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2et92p0
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2et92p0
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3rdcrjn
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3rdcrjn
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2jxsxqh
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2jxsxqh
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.4i7ojhp
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2s8eyo1
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2s8eyo1
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.lnxbz9
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1t3h5sf
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1y810tw
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.z337ya
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.4d34og8
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.35nkun2
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.35nkun2
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3j2qqm3
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.44sinio
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1ksv4uv
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.1ksv4uv
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.3dy6vkm
file://///fs4/users/Curriculum%20Share/CURRICULUM/2021%20CURRICULUM/SCIENCE/Grade%206%20Science/2021%20Grade%206%20Science%20Curriculum.docx%23_26in1rg
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.17dp8vu
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.17dp8vu
https://docs.google.com/document/d/1F71wg2ZM51MAZIMxWJ0F6R17eLy9PEcAkrdYBcehj0c/edit?ts=5b43789e#heading=h.2xcytpi


  

 

 

Scope and Sequence of 6-8 Spiral Curriculum 

 
Physical Sciences 

PS1:  Matter and Its Interaction       6th Grade 
 A.  Structure and Properties of Matter     7th Grade 

 B.  Chemical Reactions       8th Grade 
PS2:  Motion and Stability:  Forces and Interactions 

 A.  Forces and Motion 
 B.  Types of Interactions  

PS3:  Energy 

 A.  Definitions of Energy (8th) 
 B.  Conservation of Energy and Energy Transfer 

 C.  Relationship Between Energy and Forces 
 D.  Energy in Chemical Processes and Everyday Life 

PS4:  Waves and Their Application in Technologies for Information Transfer 

 A.  Wave Properties 
 B.  Electromagnetic Radiation 

 C.  Information Technologies and Instrumentation 
 

Life Sciences 

LS1:  From Molecules to Organisms:  Structures and Processes 
 A.  Structure and Function 

 B.  Growth and Development 
 C.  Organization for Matter and Energy Flow in Organisms 

 D.  Information Processing 
LS2:  Ecosystems:  Interactions, Energy, and Dynamics 

 A.  Interdependent Relationships in Ecosystems 

 B.  Cycle of Matter and Energy Transfer in Ecosystems 
 C.  Ecosystem Dynamics, Functioning, and Resilience 

LS3:  Heredity:  Inheritance and Variation of Traits 
 A.  Inheritance of Traits 

 B.  Variations of Traits 

LS4:  Biological Evolution:  Unity and Diversity 
 A.  Evidence of Common Ancestry and Diversity 

 B.  Natural Selection 
 C.  Adaptation 

 D.  Biodiversity and Humans 
Earth and Space Sciences 

ESS1:  Earth’s Place in the Universe 



  

 A.  The Universe and Its Stars 

 B.  Earth and the Solar System 
 C.  The History of Planet Earth 

ESS2:  Earth’s Systems 
 A.  Earth’s Materials and Systems (8th) 

 B.  Plate Tectonics and Large-Scale System Interactions 

 C.  The Roles of Water in Earth’s Surface Processes  (7th) (8th) 
 D.  Weather and Climate 

ESS3:  Earth and Human Activity 
A.  Natural Resources 

B.  Natural Hazards 

C.  Human Impacts on Earth Systems 
D.  Global Climate Change 

Engineering, Technology and Application of Science 
ETS1:  Engineering Design 

 A.  Defining and Delimiting an Engineering Problem 
 B.  Developing Possible Solutions  

 C.  Optimizing the Design Solution  

ETS2:  Links Among Engineering Technology, Science and Society 
 

 
 

  



  

Science Instructional Strategies 

 

Strategy Description Application 
Labs Labs are a staple of K-12 science education. This teaching strategy 

encourages cooperation in small groups and participation in doing 

science.  

● Students follow the Scientific Method to answer a question or solve a 

problem. (ie.  What effect does sunlight have on the growth of plants?) 
● Students can create a situation to test an idea or answer a question. 
(ie.  How can I get more popped kernels in a bag of microwave popcorn?) 

Process Oriented Guided 

Inquiry Learning 

In this approach, groups of students work together to examine data and 

answer leading questions designed to guide them to formulate valid 

conclusions about a scientific concept.  

● Presenting the students with a mystery to be solved – What Made the 

People Sick?   
Students are then given data showing bacteria levels in different places in town. 

● Students work together to answer questions and arrive at a conclusion. 

Documented Problem 

Solving 

This process requires students to record their thought process as they 

solve a problem. Instead of simply presenting a solution, students must 

explain their reasoning for arriving at their solution. 

● This can be integrated into each lab and demonstration.  Students should 

keep careful notes and observations as well as reflections. 
● This can also be applied when students are calculating velocity and 

accelerations by showing the mathematical process/formula and calculation 

to arrive at the answer. 

Flipped Learning Videos and/or powerpoint presentations to introduce and /or reinforce 

concepts.  These also serve as a resource for students to refer back to in 

order to review concepts. 

● Students view a video on how punting a football illustrates the forces that 

act on any projectile. 
● Preview a video on the parts of an atom prior to coming to class. 

Graphic Organizers Visual illustrations of verbal statements; they help the learner organize, 

comprehend, summarize, and synthesize information. Examples include 

the following: spider map, continuum/scale, series of events chain, 

problem/solution outline, network tree, fishbone map, cycle, pie chart, 

Venn diagram, mind map, web, ranking ladder, etc. 

● After reading a selection, the learner classifies items based on common 

characteristics. (ie.  living vs. non-living things, elements vs. compounds) 
● Teacher starts a web with a key idea; learners brainstorm words/phrases to 

build a web of interrelated ideas from the reading, discussion or 

demonstration.   
● A fishbone map to visualize cause and effect could be constructed by 

teachers and learners. 
● The cycle graphic could be used to see how a series of events interacts.  
● (ie. water cycle, rock cycle) 

Structured Overview Framework of ideas in the selection present before reading; it gives 

learners an overview of the content; a graphic organizer presented 

before the reading. 

● A structured overview of key terms could be presented on the 

smartboard/whiteboard to clarify the main ideas before reading. 
● A completed idea map could be used as an overview before learners read 

content area text to help organize learners’ thoughts. 

Strategy Description Application 

K-W-L: Recalling what 

learners Know; Determining 

what they Want to know: 

Identifying what they Learn 

as they read 

Active thinking needed when reading expository text; the letters stand 

for the three activities the learner engages in when reading to learn.  

This can also be used prior to labs and/or demonstrations. 

● Learners can create a 3-column K-W-L strategy sheet filling it in before, 

during, and after they read a selection or conduct an experiment. 
● Learners can use the 3 column K-W-L strategy sheet before, during and 

after a research project.  
● Learners record what they know, questions they need answered, and finally 

the information they have gained.  

Debate Formal argument conducted as a contest between opposing sides on a 

specific question. 

The learners may debate the following:  

   -  The sides of a current news story causing controversy. 



  

   -  The issues presented in nonfiction literature they read.     

Effective Questioning Purposeful questions require students to use thinking skills; questions 

can be organized by increasing levels of complexity.  

Suggestions: 

• Know goal; select context 

• Plan questions 

• Phrase questions clearly 

• Allow flexibility 

• Avoid yes/no questions 

• Allow wait time (at least 3 seconds) 

• Avoid saying learner’s name before the question 

• Select learners randomly 

• Use positive feeling tone 

• Respond positively to all answers 

• Use the probing techniques to elicit more thorough responses 

• Offer opportunities for learners to react to or  

    rephrase another’s response 

Sample question: 

Level 1:  Gathering/Recalling Information 

 - What is an element? 

 - List the noble gases? 

 - What events led to the Cell Theory? 

 

Level 2:  Analyzing/Making Sense of Gathered Information 

 - Compare and contrast ionic and covalent bonds. 

 - What information supports the Law of Conservation of Matter? 

 - Classify the different species in an ecosystem. 

 

Level 3:  Applying and Evaluating Information 

 - Predict what will happen if one substance is mixed with another. 

 - How could you create a paper airplane that flies the farthest? 

 - How does the data support your hypothesis? 

Carouseling A round-robin brainstorming activity where learners travel from one 

station to another writing ideas. 

Students travel to different stations writing down observations of an unknown 

object.  Other students must infer what object is being described. 

 

Modeling The act of demonstrating the behavior or activity that is to be elicited 

from the learner.  

● The teacher models the first few steps of note taking. 
● A learner models appropriate use of a bar graph for a peer. 

Mini-lessons Lessons conducted to address the needs of one or a small group of 

learners in any subject area; they are usually of relatively short duration 

(10-15 minutes). 

● The teacher instructs five learners having difficulty with comparing one 

type of element with another. 
● The teacher reviews calculating the speed of an object given the distance 

traveled and the time.  

Strategy Description Application 
Thematic Units Units of study constructed around a central theme; they incorporate 

many skills and integrate curriculum areas.  

● The teacher may form interest groups. 
● The teacher may group learners in study groups according to topic. 

 

Cross-ability Grouping Grouping based upon factors other than ability; heterogeneous 

grouping; grouping based upon interest, topic studied, etc. This 

grouping method helps to avoid the stigma of “low” groups. 

● The teacher may form interest groups. 
● The teacher may group learners in study groups according to topic.  

Peer Practice A cooperative learning technique in which groups (pairs, triads, etc.) of 

learners practice the learning together, “Buddy Study.”  

● A small group of learners quizzes each other on the Periodic Table. 
● A pair of learners sits beside each other, chairs touching, but facing in 

opposite directions to “buddy” read aloud to each other. 

Conferencing Meetings between teacher and learners as a follow-up to instruction; 

these meetings reinforce the learning and help the teacher check for 

understanding.  

● The teacher meets with the learner to refine an lab conclusion written by 

the learner. 
● The learner and teacher meet to check for understanding on a controversial 

news topic. 
 

Changing, Rapping, Songs, Highly motivating methods to practice, reinforce, and provide ● The intermediate learner could write and perform a rap to remember 



  

Choral Response, etc. opportunities for the learner to hear, see, say, sing, and move 

rhythmically with the learning; learning becomes more vivid, 

repetitious, and memorable. 

Newton’s Laws of Motion. 
● The learners may write and perform a song about a historical scientist. 

Learning Logs The learners communicate how and what they have understood about a 

concept or unit of study. They may describe their learning process, 

define a term, or indicate what they have learned.  

● The learner could summarize an activity.  
● The learner may assess an objective. 
● The learner could reflect upon an activity in the log.  
● The learner may list 2 or 3 interesting ideas in response to teacher/peer 

questions. 

The Prep A type of “advanced organizer” or pre-reading plan where the learners 

brainstorm what they know about the topic, recognize relationships 

between their ideas, and finally reform their knowledge upon 

discussion/reading. 

Before reading a selection, learners are asked what they know. The teacher  

    lists ideas and then attempts to relate ideas. Students add to, eliminate, or  

    enhance the knowledge determined after discussion/reading.  

The Request A questioning session first between teacher and learner to model, and 

then between learners; questioners alternate a variety of types/levels of 

questions. 

● After reading a selection, paired group learners, paired in groups, alternate 

questioning about the selection. 
● After reading a selection, paired learners attempt to incorporate higher level 

questions in the Request activity. 

Response Log A journal for recording lab results, attaining knowledge, current issues. ● May be used to do the following:  
● Respond in writing to a question, impression, mood, or reaction 
● Respond to open-ended questions, free-writing, vocabulary, or illustrations 
● Stimulate group discussions 
● Reflect on personal reactions while reading 
● Record new vocabulary 
● Write questions for discussion 

Reading to Students Reading aloud is seen as the single most influential factor in young 

children’s success in learning. It has a positive impact on student’s 

attitude toward reading. The teacher or a student may read to the class 

or a group of other students. 

May be used to do the following: 

● Improve listening skills 
● Build vocabulary 
● Aid reading comprehension 
● Integrate literature with social studies 
● Enjoy hearing a short story or excerpt 
● Review current events/issues  

Jigsawing Each student in turn becomes the “expert” on one subject by working 

with members from other teams. Upon returning to their team, each one 

in turn, teaches the rest of the group. 

May be used to do the following: 

● Acquiring new material 
● Review of information learned 
● Having a debate 

Mnemonic Schemes A technique to assist in memorization by association. May be used to do the following: 

● Memorize the classification pyramid – King Phillip Came Over For Good 

Spaghetti 

PMI Chart A technique to assist individuals or groups in brainstorming the 

positive, negative (minus) and interesting characteristics about existing 

situations. 

May be used to do the following: 

● Determine plusses, minuses, and interesting facts about global warming. 

 

  



  

Strategies for Modifying Instruction 

. All students benefit from a variety of instructional delivery methods. 
Organizational Difficulties Prior to having a guest speaker or taking field trips, it may be helpful to structure the situation. Use of a checklist or a set of questions generated by 

the class will help students focus on relevant information. Accessibility for students with disabilities should be considered when field trips are 

arranged. 

When assigning long-term projects/reports, provide a timeline with benchmarks as indicators for completion of major project/report sections. 

Students who have difficulty with organizational skills and time sequence may need to see completion of sections to maintain the organization of a 

lengthy project report. 

 

Limit the number of directions presented. Write directions on the board, on smartboard, or on paper. 

 

Provide a quiet place for the child to work. Use earphones to block out noise when studying. Or, place the child near you and away from distracting 

noise.   

Difficulties with Writing The use of computer software may be appropriate for activities that require significant amounts of writing by students. 

Conceptual Difficulties Identify, define, and pre-teach key vocabulary. Many terms in this syllabus are specific and may need continuous reinforcement for some students 

with disabilities. It would also be helpful to provide a list of these key words to the special education teacher in order to provide additional 

reinforcement in the special educational setting.  

 

Check periodically to determine student understanding of lectures, discussion, demonstration, etc., and how this is related to the overall topic. 

Encourage students to express their understanding. It may be necessary to have small group discussions or work with a partner to determine this.  

 

Provide student and special education teachers with a tape of lectures that contain substantial new vocabulary content for further review within their 

special education class.  

 

Assign a partner for the duration of a unit to a student as an additional resource to facilitate clarification of daily assignment, timelines for 

assignments, and to access daily class notes.  

 

Use visuals and hands-on experiences. 

 

Create flashcards on which a single vocabulary word has been written using a different color for each syllable. The definition may be written on the 

back of the card.   

Testing Difficulties Students with disabilities may use alternative test techniques. The needed testing modifications must be identified in the student’s Individualized 

Education Program (IEP). Both special and regular education teachers need to work in close cooperation so that the testing modifications can be used 

consistently throughout the student’s program. 

 

In severe cases of auditory dysfunction, children will need even more assistance in order to be successful, such as:  

1) Have another child take notes, 2) Dictate assignments on a tape recorder, and/or 3) Take oral tests instead of written ones.  

 
  



  



  

Science – Accommodations and Modifications Strategies for Consideration 
 

Special Education 
Students   

English Language 
Learners 

At-Risk Students Gifted and Talented 
Students  

Students with 504s 

● Pair visual 
prompts with 
verbal 
presentations 

● Utilize use of lab 
or experiments to 
give visual 
representation of 
concept  

● Ask students to 
restate 
information, 
directions, and 
assignments. 

● Pre Teach 
vocabulary 

● Provide flashcards 
with key science 
terminology   

● Use manipulatives 
and visual 
representation to 
examine concepts  

● Utilize mnemonic 
tricks to improve 
memory  

● Use manipulatives 
to visualize 
concept 

● Highlight key 
vocabulary-chart 
or vocabulary 
bank  

● Note taker or lab 
assistant 

● Group lab 

● Create a word wall 
● Utilize native 

language 
translation (peer, 
online assistive 
technology, 
translation device, 
bilingual 
dictionary) 

● Preteach 
vocabulary 

● Use graphic 
organizers or 
other visual model 

● Use manipulatives 
to visualize 
concept 

● Highlight key 
vocabulary-chart 
or vocabulary 
bank  

● Use nonverbal 
responses 
(thumbs up/down) 

● Use sentence 
frames 

● Design questions 
for different 
proficiency levels 

● Utilize partners 
and partner talk 

● Break down large 
assignments into 
smaller tasks 

● Utilize “Can Do” 
Descriptors 

● Pair visual 
prompts with 
verbal 
presentations  

● Utilize use of lab 
or experiments to 
give visual 
representation of 
concept  

● Ask students to 
restate 
information, 
directions, and 
assignments. 

● Work within group 
or partners. Self-
select partners 
ahead of time to 
choose positive 
role model.  

● Repeat and 
practice Model 
skills / techniques 
to be mastered. 

● Use metacognitive 
work 

● Extend  time to 
complete class 
work  

● Provide copy of 
class notes 

● Utilize preferential 
seating to be 
mutually 
determined by the 

● Structure the 

learning around 

explaining or 

solving a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to 

extend learning 

opportunities.  

●  Interdisciplinary 

and problem-

based 

assignments with 

planned scope 

and sequence  

● Advance, 

accelerated, or 

compacted 

content  

● Abstract and 

advanced higher-

level thinking  

● Allowance for 

individual student 

● Pair visual 
prompts with 
verbal 
presentations 

● Utilize use of lab 
or experiments to 
give visual 
representation of 
concept  

● Ask students to 
restate 
information, 
directions, and 
assignments. 

● Preteach 
vocabulary  

● Use manipulatives 
and visual 
representation to 
examine concepts  

● Use mnemonic 
tricks to improve 
memory 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 
to facilitate 
communication, 
web-based 
materials & 
assignments 



  

assignments 
● Use of scribe 
● Adaptive computer 

to type 
assignments 

● Adjustable lab 
tables and lab 
equipment within 
reach 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 
to facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio 
& video recorded 
class sessions 

● Captioned videos 
● Preferred seating 
● Tactile drawings, 

graphs, and three-
dimensional 
models, 

● Large print 
handouts, lab 
signs, and 
equipment labels 

● Computer 
equipped to 
enlarge screen 
characters and 
images 

● LED projection 
microscopes 

● Audio, braille or 
electronic notes, 
handouts, and 
texts 

https://wida.wisc.e
du/teach/can-
do/descriptors 
 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 
to facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio 
& video recorded 
class sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

 

 

student and 
teacher  

● Allow student to 
use a computer to 
complete 
assignments. 

● Use manipulatives 
to examine 

concepts  
● Note taker or lab 

assistant 
● Group lab 

assignments 
● Additional time for 

lab assignments 
● Assignments in 

electronic format 
to facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio 
& video recorded 
class sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

interests  

● Assignments 

geared to 

development in 

areas of affect, 

creativity, 

cognition, and 

research skills  

● Complex, in-depth 

assignments  

● Diverse 

enrichment that 

broadens learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

● Note takes, audio 
& video recorded 
class sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

https://wida.wisc.edu/teach/can-do/descriptors
https://wida.wisc.edu/teach/can-do/descriptors
https://wida.wisc.edu/teach/can-do/descriptors


  

● Braille signs & 
equipment labels 

● Raised-line 
drawings, clay 
models, 3-D 
triangles and 
spheres for 
geometric shapes 

● Verbal 
descriptions of 
visual aids 

● Auditory lab 
warning signs 

● Adaptive lab 
equipment 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Visual warning 
system for lab 
emergencies 
 

 

  



  

 

 

 7th Grade Science Curriculum 

Course Title:  Science 
Grade Level: 7 

 
           

Unit 1 

Structure, Function, and Information Processing 

 

 

  

Unit 2 

Natural Selection and Adaptation 

 

 

  

Unit 3 

Matter and Energy in Organisms and Ecosystems 

 

 

  

Unit 4 

Interdependent Relationships in Ecosystems 

 

 

  

Unit 5 

Growth, Development, and Reproduction of Organisms 

 

 
 

 
 
 
 
 
 



  

 

Structure, Function, and Information Processing 

Content Area: Science 

Unit Title: Structure, Function, and Information Processing 

Target Course/Grade Level: Seventh Grade 

Unit Rationale 

According to the A Framework for K-12 Science Education, there are central features of life.  All living things are composed of cells and can range from 

unicellular organisms to complex multicellular organisms. Within each cell are structures that carry out specific functions. This unit is designed to help students 

distinguish between living and nonliving things and lead to an understanding that cells are the structural unit of life. 

Unit Summary 

Students plan and carry out investigations to develop evidence that living organisms are made of cells and to determine the relationship of organisms to the 

environment. Students use their understanding of cell theory to develop physical and conceptual models of cells. They construct explanations for the interactions of 

systems in cells and organisms and how organisms gather and use information from the environment. Students understand that all organisms are made of cells, that 

special structures are responsible for particular functions in organisms, and that for many organisms the body is a system of multiple interacting subsystems that form 

a hierarchy from cells to the body. Crosscutting concepts of cause and effect, structure and function, and matter and energy are called out as organizing concepts for 

these core ideas 

Unit Essential Questions 

● What is the smallest unit that can be 

said to be alive? 

● What are the functions of the special 

structures found in cells? 

● How do cells work together in a 

multicellular organism? 

● How do our senses help us to react to 

the environment? 

 

 

 

 

 

Unit Enduring Understandings 

● All living things are made up of cells. 

● Within cells, special structures are responsible for particular functions.  For example, the cell 

membrane controls what enters and exits a cell. 

● Cells work together to form tissues or organs that are specialized. 

● Sensory receptors respond to different stimuli/inputs.  These signals are processed in the brain 

and stored as memories. 

  



  

 

  

STUDENT LEARNING OBJECTIVES (SLO) 
Students will... 

1. Conduct an investigation to provide evidence that living things are made of cells; either one cell or many different numbers and types of cells. 

[Clarification Statement: Emphasis is on developing evidence that living things are made of cells, distinguishing between living and non-living things, and 

understanding that living things may be made of one cell or many and varied cells.]  (LS1-1) 
2. Develop and use a model to describe the function of a cell as a whole and ways parts of cells contribute to the function. [Clarification Statement: 

Emphasis is on the cell functioning as a whole system and the primary role of identified parts of the cell, specifically the nucleus, chloroplasts, 

mitochondria, cell membrane, and cell wall.] [Assessment Boundary: Assessment of organelle structure/function relationships is limited to the cell wall and 

cell membrane. Assessment of the function of the other organelles is limited to their relationship to the whole cell. Assessment does not include the 

biochemical function of cells or cell parts.] (LS1-2) 
3. Use argument supported by evidence for how the body is a system of interacting subsystems composed of groups of cells. [Clarification Statement: 

Emphasis is on the conceptual understanding that cells form tissues and tissues form organs specialized for particular body functions. Examples could 

include the interaction of subsystems within a system and the normal functioning of those systems.] [Assessment Boundary: Assessment does not include the 

mechanism of one body system independent of others. Assessment is limited to the circulatory, excretory, digestive, respiratory, muscular, and nervous 

systems.]  (LS1-3) 
4. Develop a model to explain how senses change energy coming from the environment (light, sound waves, chemicals in gases or food, heat or 

touch/pressure) into electrical signals in the nerves that go into the brain and spinal cord. [Assessment Boundary: Assessment does not include mechanisms 

for the transmission of this information.]  (LS1.D) 
5. Gather and synthesize information that sensory receptors respond to stimuli by sending messages to the brain for immediate behavior or storage 

as memories. [Assessment Boundary: Assessment does not include mechanisms for the transmission of this information.]  (LS1-8) 

  

The SLOs above were developed using the following elements from the NRC document A Framework for K-12 Science Education: 

http://www.nextgenscience.org/msess-wc-weather-climate#framework


  

 

Science and Engineering Practices 
Developing and Using Models 
Modeling in 6–8 builds on K–5 experiences 

and progresses to developing, using, and 

revising models to describe, test, and predict 

more abstract phenomena and design systems. 
● Develop and use a model to describe 

phenomena. (MS-LS1-2) 

● Develop a model to describe unobservable 

mechanisms. (MS-LS1-7) 

Planning and Carrying Out Investigations 
Planning and carrying out investigations in 6-8 

builds on K-5 experiences and progresses to 

include investigations that use multiple 

variables and provide evidence to support 

explanations or solutions. 
● Conduct an investigation to produce data 

to serve as the basis for evidence that 

meet the goals of an investigation. (MS-

LS1-1) 

Engaging in Argument from Evidence 
Engaging in argument from evidence in 6–8 

builds on K–5 experiences and progresses to 

constructing a convincing argument that 

supports or refutes claims for either 

explanations or solutions about the natural and 

designed world(s). 
● Use an oral and written argument 

supported by evidence to support or refute 

an explanation or a model for a 

phenomenon. (MS-LS1-3) 

Obtaining, Evaluating, and Communicating 

Information 
Obtaining, evaluating, and communicating 

information in 6-8 builds on K-5 experiences 

and progresses to evaluating the merit and 

validity of ideas and methods. 
● Gather, read, and synthesize information 

Disciplinary Core Ideas 
LS1.A: Structure and Function 
● All living things are made up of cells, which is 

the smallest unit that can be said to be alive. 

An organism may consist of one single cell 

(unicellular) or many different numbers and 

types of cells (multicellular). (MS-LS1-1)  

● Within cells, special structures are responsible 

for particular functions, and the cell membrane 

forms the boundary that controls what enters 

and leaves the cell. (MS-LS1-2) 

● In multicellular organisms, the body is a 

system of multiple interacting subsystems. 

These subsystems are groups of cells that 

work together to form tissues and organs that 

are specialized for particular body functions. 

(MS-LS1-3) 

 
LS1.D: Information Processing 
● Each sense receptor responds to different 

inputs (electromagnetic, mechanical, 

chemical), transmitting them as signals that 

travel along nerve cells to the brain. The 

signals are then processed in the brain, 

resulting in immediate behaviors or memories. 

(MS-LS1-8) (SLO 4) 

Crosscutting Concepts 
Cause and Effect 
● Cause and effect relationships may be used to predict 

phenomena in natural systems. (MS-LS1-8) 

Scale, Proportion, and Quantity 
● Phenomena that can be observed at one scale may 

not be observable at another scale. (MS-LS1-1)  

Systems and System Models 
● Systems may interact with other systems; they may 

have sub-systems and be a part of larger complex 

systems. (MS-LS1-3)  

Structure and Function 
● Complex and microscopic structures and systems 

can be visualized, modeled, and used to describe 

how their function depends on the relationships 

among its parts, therefore complex natural 

structures/systems can be analyzed to determine how 

they function. (MS-LS1-2) 

 
Connections to Engineering, Technology and 

Applications of Science 

 Interdependence of Science, Engineering, and 

Technology 
● Engineering advances have led to important 

discoveries in virtually every field of science, and 

scientific discoveries have led to the development of 

entire industries and engineered systems. (MS-LS1-

1) 

         Connections to Nature of Science 
  
Science is a Human Endeavor 
● Scientists and engineers are guided by habits of mind 

such as intellectual honesty, tolerance of ambiguity, 

skepticism, and openness to new ideas. (MS-LS1-3) 
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from multiple appropriate sources and 

assess the credibility, accuracy, and 

possible bias of each publication and 

methods used, and describe how they are 

supported or not supported by evidence. 

(MS-LS1-8) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 

 

Connections to other DCIs in this grade-band: 
MS.LS3.A (MS-LS1-2) 

Articulation of DCIs across grade-bands: 
4.LS1.A (MS-LS1-2); 4.LS1.D (MS-LS1-8); HS.LS1.A (MS-LS1-1),(MS-LS1-2),(MS-LS1-3),(MS-LS1-8) 

Common Core State Standards Connections: 

ELA/Literacy - 

RST.6-

8.1 
Cite specific textual evidence to support analysis of science and technical texts. (MS-LS1-3) 

RST.6-

8.2 
Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or opinions. 

(MS-LS1-5),(MS-LS1-6) 

RI.6.8 Trace and evaluate the argument and specific claims in a text, distinguishing claims that are supported by reasons and evidence from 

claims that are not. (MS-LS1-3) 

WHST.6-

8.1 
Write arguments focused on discipline content. (MS-LS1-3) 

WHST.6-

8.7 
Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating 

additional related, focused questions that allow for multiple avenues of exploration. (MS-LS1-1) 

WHST.6-

8.8 
Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy 

of each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format 

for citation. (MS-LS1-8) 

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. 

(MS-LS1-2) 

Mathematics - 

6.EE.C.9 Use variables to represent two quantities in a real-world problem that change in relationship to one another; write an equation to express 

one quantity, thought of as the dependent variable, in terms of the other quantity, thought of as the independent variable. Analyze the 

relationship between the dependent and independent variables using graphs and tables, and relate these to the equation. (MS-LS1-

1),(MS-LS1-2),(MS-LS1-3) 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and 

collaborate and to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and 

impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the 

environment.    
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NJSLS. 

 

● Newsela: Nonfiction Literacy and Current Events 
            https://newsela.com/ 
 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered 

in this unit. 

   
● Discovery: 

            http://www.discoveryeducation.com/  

 
● Kahoot: Game-Based Learning Platform 

            https://getkahoot.com/ 

 

Video Resources: 

● Amoeba Sisters Youtube channel 

● Crash Course Science Youtube channel  

● Crash Course Kids Youtube channel  

● TED-Ed Youtube channel  

● AsapSCIENCE Youtube channel  

● National Geographic Youtube channel   

● Moomoomath and science Youtube channel 

● Peekaboo Kidz Youtube channel  

 

Specific to this unit, are the following activities: 

Explore Learning Gizmo: 

● Cell Energy Cycle 

● Cell Structure 

● Identifying Nutrients 

● Diffusion 

 

 

 

http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
https://newsela.com/
http://www.discoveryeducation.com/
https://getkahoot.com/


  

Mosa Mack: Science Detective: 

● Cells 

● Plant and Animal Structure  

● Disease Spread 

 

Generation Genius: 

● Bacteria and Viruses 

● Multicellular Organisms 

● Plant and Animal Cells  

● Classification of Living Things  

 

Problem-Based Activity/ Engineering Design:   

Problem-Based/Engineering Design Challenge: Outbreak Alert: Engineering a Pandemic Response 

Viral PSA Research Project: Students will be researching epidemics and pandemics throughout history and discovering the longevity, severity, and 

prevention and treatment. Students will also be given the opportunity to create a PSA commercial video as part of this assignment.   

 

Structure, Function, and Information Processing  (NJSLS Standard: MS-LS1-1, MS-LS 3-1, MS-LS 4-4) 

Engineering is Elementary- Outbreak Alert: Engineering a Pandemic Response: Students will be begin by exploring how diseases can spread from 

one person to another in order to introduce them to the problem of stopping the spread of viruses. They will then partake in a mock-outbreak scenario, 

where they will engineer an antiviral for a contagious virus, create public service announcements to inform the public, and consider what steps they 

should take to prevent the outbreak from becoming a pandemic.   

 

 

Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, 

including multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their 

understanding. Each problem-based activity will be evaluated using a scaled rubric. 

 

The summative exam should focus on the performance expectations as outlined in the NJSLS. 

 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  

Formative assessments can be written or oral. 

 



  

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered 

throughout the unit. 

 

 

  



  

The following activities and experiences for students are examples of the integration of specific skills and strategies which 

support student achievement for the unit. 
Interdisciplinary 

Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer 

comprehension questions as well as be able to relay the main ideas and themes to their classmates. After several reading 

experiences, students will be leveled based on their comprehension skills and with more practice, they can improve their 

reading level. In addition, students will write four laboratory reports throughout the year. Their progress will be tracked 

and monitored for growth. 

 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are 

necessary, students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data 

will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be 

discussed. Class discussions will take place regarding its impact at that time and how it challenged the thinking and norms 

of that time. 

Integration of 

Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will 

be asked to complete virtual modules along with investigating these topics independently using designated 

internet resources. These resources include Mosa Mack: Science Detective, Explore Learning Gizmos, 

Generation Genius, and IXL programs.Students also will be viewing educational videos to further enhance their 

learning. Students will be informally assessed using the Kahoot online quiz and the teacher created Google 

Form exit tickets.        

Differentiated 

Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The 

activities, both done in school and at home, allow the students to review the concepts learned in each lesson. Additional 

resources and study tools are available for students. Students will be grouped heterogeneously to allow for peer 

scaffolding. When available, the in-class support teacher will be utilized.   

 
ELL – refer to ELL Curriculum. 
 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These 

activities contain advanced questions and research opportunities. Students are encouraged to investigate more deeply into 

topics to gain a more complex understanding of the content. Students are asked to create and design solutions to 

problems, with little guidance from the instructor throughout the process. 
 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles 

and strengths. In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, 

websites, and Science extension activities. 



  

 

NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills)  

Personal Finance Literacy 9.1 Career Awareness Exploration Preparedness 

and Training  9.2 

Life Literacies and Key Skills  9.4  

9.1.8.CR.1: Compare and contrast the role of 

philanthropy, volunteer service, and charities 

in community development and the quality of 

life in a variety of cultures. 

 

9.1.8.CR.2: Compare various ways to give 

back through strengths, passions, goals, and 

other personal factors. 

 

9.1.8.CR.3: Relate the importance of 

consumer, business, and government 

responsibility to the economy and personal 

finance.  

 

9.1.8.CR.4: Examine the implications of legal 

and ethical behaviors when making financial 

decisions. 

9.2.8.CAP.10: Evaluate how careers have evolved 

regionally, nationally, and globally.  

 

9.2.8.CAP.12: Assess personal strengths, talents, 

values, and interests to appropriate jobs and 

careers to maximize career potential. 

9.4.8.CI.1: Assess data gathered on varying perspectives on causes of 

climate change (e.g., cross cultural, gender-specific, generational), and 

determine how the data can best be used to design multiple potential 

solutions.   

9.4.8.CI.2: Repurpose an existing resource in an innovative way.  

 

9.4.8.CI.3: Examine challenges that may exist in the adoption of new ideas.  

 

9.4.8.CI.4: Explore the role of creativity and innovation in career pathways 

and industries. 

 

9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- and 

long-term effects to determine the most plausible option  

9.4.8.DC.8: Explain how communities use data and technology to develop 

measures to respond to effects of climate change. 

 

9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives 

through active discussions to achieve a group goal. 

 

9.4.8.IML.4: Ask insightful questions to organize different types of data and 

create meaningful visualizations.  

 

9.4.8.IML.5: Analyze and interpret local or public data sets to summarize 

and effectively communicate the data. 

 

9.4.8.TL.1: Construct a spreadsheet in order to analyze multiple data sets, 

identify relationships, and facilitate data-based decision-making.  

9.4.8.TL.3: Select appropriate tools to organize and present information 

digitally 



  

 

Natural Selection and Adaptation 

Content Area: Science 

Unit Title: Natural Selection and Adaptation 

Target Course/Grade Level: Seventh Grade 

Unit Rationale 

According to the A Framework for K-12 Science Education, biological evolution and natural selection is supported by evidence and can be used to explain 

both the similarity among species and the biodiversity found on Earth.  This unit is designed to help students analyze and evaluate evidence (fossil records, 

embryology) to infer evolutionary relationships. 

Unit Summary 

Students analyze data from the fossil record to describe evidence of the history of life on Earth and construct explanations for similarities in organisms. They 

have a beginning understanding of the role of variation in natural selection and how this leads to speciation. They have a grade-appropriate understanding and 

use of the practices of analyzing graphical displays; using mathematical models; and gathering, reading, and communicating information. The crosscutting 

concept of cause and effect is central to this topic. 

Unit Essential Questions 

● What information can be gained 

through analyzing and interpreting 

fossil records? 

● How does genetic variation among 

organisms in a species affect 

survival and reproduction? 

● How does the environment 

influence genetic traits in 

populations over multiple 

generations? 

 

Unit Enduring Understandings 

● Fossil records show the existence, diversity, extinction and changes of life forms. 

● Comparison of embryological development can show evolutionary relationships. 

● Advantageous genetic variations within a population allow an individual to survive and 

reproduce.  These traits will be passed on to future generations.  This is natural selection. 

● Over several generations, these advantageous traits will become more common. 

  



  

STUDENT LEARNING OBJECTIVES (SLO) 
Students will... 

1. Analyze and interpret data for patterns in the fossil record that document the existence, diversity, extinction, and change of life forms 

throughout the history of life on Earth under the assumption that natural laws operate today as in the past. [Clarification Statement: Emphasis 

is on finding patterns of changes in the level of complexity of anatomical structures in organisms and the chronological order of fossil appearance in 

the rock layers.] [Assessment Boundary: Assessment does not include the names of individual species or geological eras in the fossil record.]  (LS4-1) 
2. Apply scientific ideas to construct an explanation for the anatomical similarities and differences among modern organisms and between 

modern and fossil organisms to infer evolutionary relationships. [Clarification Statement: Emphasis is on explanations of the evolutionary 

relationships among organisms in terms of similarity or differences of the gross appearance of anatomical structures.]  (LS4-2) 
3. Analyze displays of pictorial data to compare patterns of similarities in the embryological development across multiple species to identify 

relationships not evident in the fully formed anatomy. [Clarification Statement: Emphasis is on inferring general patterns of relatedness among 

embryos of different organisms by comparing the macroscopic appearance of diagrams or pictures.] [Assessment Boundary: Assessment of 

comparisons is limited to gross appearance of anatomical structures in embryological development.]  (LS4-3) 
4. Construct an explanation based on evidence that describes how genetic variations of traits in a population increase some individuals’ 

probability of surviving and reproducing in a specific environment. [Clarification Statement: Emphasis is on using simple probability statements 

and proportional reasoning to construct explanations.]  (LS4-4) 
5. Use mathematical representations to support explanations of how natural selection may lead to increases and decreases of specific traits in 

populations over time. [Clarification Statement: Emphasis is on using mathematical models, probability statements, and proportional reasoning to 

support explanations of trends in changes to populations over time.] [Assessment Boundary: Assessment does not include Hardy Weinberg 

calculations.]  (LS4-6) 

  

 

  



  

 
 

Science and Engineering Practices 
Analyzing and Interpreting Data 
Analyzing data in 6–8 builds on K–5 experiences and 

progresses to extending quantitative analysis to 

investigations, distinguishing between correlation and 

causation, and basic statistical techniques of data and 

error analysis. 
● Analyze displays of data to identify linear and 

nonlinear relationships. (MS-LS4-3) 

● Analyze and interpret data to determine 

similarities and differences in findings. (MS-LS4-

1) 

Using Mathematics and Computational Thinking 
Mathematical and computational thinking in 6–8 

builds on K–5 experiences and progresses to 

identifying patterns in large data sets and using 

mathematical concepts to support explanations and 

arguments. 
● Use mathematical representations to support 

scientific conclusions and design solutions. (MS-

LS4-6) 

Constructing Explanations and Designing Solutions 
Constructing explanations and designing solutions in 

6–8 builds on K–5 experiences and progresses to 

include constructing explanations and designing 

solutions supported by multiple sources of evidence 

consistent with scientific ideas, principles, and 

theories. 
● Apply scientific ideas to construct an explanation 

for real-world phenomena, examples, or events. 

(MS-LS4-2) 

● Construct an explanation that includes qualitative 

or quantitative relationships between variables 

that describe phenomena. (MS-LS4-4) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
          

 

Disciplinary Core Ideas 
LS4.A: Evidence of Common Ancestry and 

Diversity 
● The collection of fossils and their 

placement in chronological order (e.g., 

through the location of the sedimentary 

layers in which they are found or through 

radioactive dating) is known as the fossil 

record. It documents the existence, 

diversity, extinction, and change of many 

life forms throughout the history of life on 

Earth. (MS-LS4-1) 

● Anatomical similarities and differences 

between various organisms living today 

and between them and organisms in the 

fossil record, enable the reconstruction of 

evolutionary history and the inference of 

lines of evolutionary descent. (MS-LS4-2) 

● Comparison of the embryological 

development of different species also 

reveals similarities that show relationships 

not evident in the fully-formed anatomy. 

(MS-LS4-3)  

LS4.B: Natural Selection 
● Natural selection leads to the 

predominance of certain traits in a 

population, and the suppression of others. 

(MS-LS4-4) 

LS4.C: Adaptation 
● Adaptation by natural selection acting 

over generations is one important process 

by which species change over time in 

response to changes in environmental 

conditions. Traits that support successful 

survival and reproduction in the new 

environment become more common; 

those that do not become less common. 

Crosscutting Concepts 
Patterns 
● Patterns can be used to identify cause and effect 

relationships. (MS-LS4-2) 

● Graphs, charts, and images can be used to 

identify patterns in data. (MS-LS4-1),(MS-LS4-

3) 

Cause and Effect 
● Phenomena may have more than one cause, and 

some cause and effect relationships in systems 

can only be described using probability. (MS-

LS4-4),(MS-LS4-6) 

 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - -   
         Connections to Nature of Science 
  
Scientific Knowledge Assumes an Order and 

Consistency in Natural Systems 
● Science assumes that objects and events in 

natural systems occur in consistent patterns that 

are understandable through measurement and 

observation. (MS-LS4-1),(MS-LS4-2) 
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Connections to Nature of Science 
  
Scientific Knowledge is Based on Empirical 

Evidence 
● Science knowledge is based upon logical and 

conceptual connections between evidence and 

explanations. (MS-LS4-1) 

Thus, the distribution of traits in a 

population changes. (MS-LS4-6) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 

 

Connections to other DCIs in this grade-band: 
MS.LS2.A (MS-LS4-4),(MS-LS4-6); MS.LS2.C (MS-LS4-6); MS.LS3.A (MS-LS4-2),(MS-LS4-4); MS.LS3.B (MS-LS4-2),(MS-LS4-4),(MS-LS4-6); MS.ESS1.C 

(MS-LS4-1),(MS-LS4-2),(MS-LS4-6); MS.ESS2.B (MS-LS4-1) 

Articulation of DCIs across grade-bands: 
3.LS3.B (MS-LS4-4); 3.LS4.A (MS-LS4-1),(MS-LS4-2); 3.LS4.B (MS-LS4-4); 3.LS4.C (MS-LS4-6); HS.LS2.A (MS-LS4-4),(MS-LS4-6); HS.LS2.C (MS-LS4-6); 

HS.LS3.B (MS-LS4-4),(MS-LS4-6); HS.LS4.A (MS-LS4-1),(MS-LS4-2),(MS-LS4-3); HS.LS4.B (MS-LS4-4),(MS-LS4-6); HS.LS4.C (MS-LS4-4),(MS-LS4-6); 

HS.ESS1.C (MS-LS4-1),(MS-LS4-2) 

Common Core State Standards Connections: 
ELA/Literacy - 

RST.6-

8.1 
Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions. 

(MS-LS4-1),(MS-LS4-2),(MS-LS4-3),(MS-LS4-4) 
RST.6-

8.7 
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a 

flowchart, diagram, model, graph, or table). (MS-LS4-1),(MS-LS4-3) 
RST.6-

8.9 
Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on 

the same topic. (MS-LS4-3),(MS-LS4-4) 
WHST.6

-8.2 
Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, organization, and 

analysis of relevant content. (MS-LS4-2),(MS-LS4-4) 
WHST.6

-8.9 
Draw evidence from informational texts to support analysis, reflection, and research. (MS-LS4-2),(MS-LS4-4) 

SL.8.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, teacher-led) with diverse partners on grade 6 topics, texts, and 

issues, building on others’ ideas and expressing their own clearly. (MS-LS4-2),(MS-LS4-4) 
SL.8.4 Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant evidence, sound valid reasoning, and well-

chosen details; use appropriate eye contact, adequate volume, and clear pronunciation. (MS-LS4-2),(MS-LS4-4) 
Mathematics - 

MP.4 Model with mathematics. (MS-LS4-6) 
6.RP.

A.1 
Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. (MS-LS4-4),(MS-LS4-6) 

6.SP.B

.5 
Summarize numerical data sets in relation to their context. (MS-LS4-4),(MS-LS4-6) 

6.EE.

B.6 
Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can 

represent an unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-LS4-1),(MS-LS4-2) 
7.RP.

A.2 
Recognize and represent proportional relationships between quantities. (MS-LS4-4),(MS-LS4-6) 
 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and 

collaborate and to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact 

of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.    
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NJSLS. 

 

● Newsela: Nonfiction Literacy and Current Events 
            https://newsela.com/ 
 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered 

in this unit. 

   
● Discovery: 

            http://www.discoveryeducation.com/  

 
● Kahoot: Game-Based Learning Platform 

            https://getkahoot.com/ 

 

Video Resources: 

● Amoeba Sisters Youtube channel 

● Crash Course Science Youtube channel  

● Crash Course Kids Youtube channel  

● TED-Ed Youtube channel  

● AsapSCIENCE Youtube channel  

● National Geographic Youtube channel   

● Moomoomath and science Youtube channel 

● Peekaboo Kidz Youtube channel  

 

Specific to this unit, are the following activities: 

● Malaria and Sickle Cell Anemia Coevolution in Humans-  Students will be reading chapter 8, A Sickle Cell Safari,  from the 

book “Into the Jungle” by Sean B. Carroll. Students will learn about the link between sickle cell and malaria resistance in Africa. 

Lab activities to follow regarding sickle cell anemia. Video clip to follow: 

                https://www.youtube.com/watch?v=Zsbhvl2nVNE  
 
 

 

 

 

 

https://newsela.com/
http://www.discoveryeducation.com/
https://getkahoot.com/
https://www.youtube.com/watch?v=Zsbhvl2nVNE


  

 

Activities: 

● Adaptation and Evolution Stations Activity- Homologous Structures, Darwin’s Finches, Now You See It- Now You Don’t, The Perfect 
Animal and Its Adaptations, Fossils- The World’s History Book, Are We Related? Comparative Anatomy, A Picture is Worth a Thousand 
Words 

● Geologic Time Scale- calendar analogy of Earth’s history 

● The Great Fossil Find!!!: in this activity students will work with a partner and play the role of a paleontologist working in Montana. Students 
will be given evidence packets of fossil and a manual and try to figure out what organism was found. Students will be taking notes as they go 
along throughout “5 days”. Students will also get the opportunity to look at their classmates' bones. 

● Chapter 1 of “Into the Jungle”- students learned about Charles Darwin’s early life, voyage on The Beagle, and post research struggles. 

● Evidence for Evolution Webquest- students use multiple websites to expand their knowledge of evolution.     

● Human Evolution Mini Unit- students apply their knowledge of evolution and natural selection to modern man. Student’s learn about the 
origin of human life.      

 

Explore Learning Gizmo: 

● Human Evolution – Skull Analysis 

● Natural Selection 

● Evolution – Mutation and Selection 

● Evolution – Natural and Artificial Selection 

 

Mosa Mack: Science Detective: 

● Selection and Adaptations  

● Genetic Variation  

● Mutations 

● Evidence of Evolution  

 

Generation Genius: 

● Comparative Anatomy 

● The Fossil Record  

● Genes and Mutations  

● Natural Selection  

 

 

  



  

 

Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, 

including multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their 

understanding. Each problem-based activity will be evaluated using a scaled rubric. 

 

The summative exam should focus on the performance expectations as outlined in the NJSLS. 

 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance 

expectation.  Formative assessments can be written or oral. 

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered 

throughout the unit. 

 

 

  



  

 

The following activities and experiences for students are examples of the integration of specific skills and strategies which 

support student achievement for the unit. 
Interdisciplinary 

Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer 

comprehension questions as well as be able to relay the main ideas and themes to their classmates. After several reading 

experiences, students will be leveled based on their comprehension skills and with more practice, they can improve their 

reading level. In addition, students will write four laboratory reports throughout the year. Their progress will be tracked 

and monitored for growth. 

 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are 

necessary, students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data 

will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be 

discussed. Class discussions will take place regarding its impact at that time and how it challenged the thinking and norms 

of that time. 

Integration of 

Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will 

be asked to complete virtual modules along with investigating these topics independently using designated 

internet resources. These resources include Mosa Mack: Science Detective, Explore Learning Gizmos, 

Generation Genius, and IXL programs.Students also will be viewing educational videos to further enhance their 

learning. Students will be informally assessed using the Kahoot online quiz and the teacher created Google 

Form exit tickets.        

Differentiated 

Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, 

both done in school and at home, allow the students to review the concepts learned in each lesson. Additional resources 

and study tools are available for students. Students will be grouped heterogeneously to allow for peer scaffolding. When 

available, the in-class support teacher will be utilized.   

 
ELL – refer to ELL Curriculum. 
 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These 

activities contain advanced questions and research opportunities. Students are encouraged to investigate more deeply into 

topics to gain a more complex understanding of the content. Students are asked to create and design solutions to problems, 

with little guidance from the instructor throughout the process. 
 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles 

and strengths. In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, 

websites, and Science extension activities. 



  

NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills)  

Personal Finance Literacy 9.1 Career Awareness Exploration Preparedness 

and Training  9.2 

Life Literacies and Key Skills  9.4  

9.1.8.CR.1: Compare and contrast the role of 

philanthropy, volunteer service, and charities 

in community development and the quality of 

life in a variety of cultures. 

 

9.1.8.CR.2: Compare various ways to give 

back through strengths, passions, goals, and 

other personal factors. 

 

9.1.8.CR.3: Relate the importance of 

consumer, business, and government 

responsibility to the economy and personal 

finance.  

 

9.1.8.CR.4: Examine the implications of legal 

and ethical behaviors when making financial 

decisions. 

9.2.8.CAP.10: Evaluate how careers have evolved 

regionally, nationally, and globally.  

 

9.2.8.CAP.12: Assess personal strengths, talents, 

values, and interests to appropriate jobs and 

careers to maximize career potential. 

9.4.8.CI.1: Assess data gathered on varying perspectives on causes of 

climate change (e.g., cross cultural, gender-specific, generational), and 

determine how the data can best be used to design multiple potential 

solutions.   

 

9.4.8.CI.2: Repurpose an existing resource in an innovative way.  

 

9.4.8.CI.3: Examine challenges that may exist in the adoption of new ideas.  

 

9.4.8.CI.4: Explore the role of creativity and innovation in career pathways 

and industries. 

 

9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- and 

long-term effects to determine the most plausible option  

9.4.8.DC.8: Explain how communities use data and technology to develop 

measures to respond to effects of climate change. 

 

9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives 

through active discussions to achieve a group goal. 

 

9.4.8.IML.4: Ask insightful questions to organize different types of data and 

create meaningful visualizations.  

 

9.4.8.IML.5: Analyze and interpret local or public data sets to summarize 

and effectively communicate the data. 

 

9.4.8.TL.1: Construct a spreadsheet in order to analyze multiple data sets, 

identify relationships, and facilitate data-based decision-making.  

9.4.8.TL.3: Select appropriate tools to organize and present information 

digitally 



  

 

 

Matter and Energy in Organisms and Ecosystems 

Content Area: Science 

Unit Title: Matter and Energy in Organisms and Ecosystems 

Target Course/Grade Level: Seventh Grade 

Unit Rationale 

According to the A Framework for K-12 Science Education, most energy needed for life is from the sun.  Through the process of photosynthesis, plants use 

sunlight to create food.  Through chemical reactions, matter and energy is transferred throughout individual organism and the ecosystem.  This unit is designed 

to help students understand the energy cycle within an ecosystem and the effects of resources available on the growth of the population. 

Unit Summary 

Students use conceptual and physical models to explain the transfer of energy and cycling of matter as they construct explanations for the role of 
photosynthesis in cycling matter in ecosystems. They construct explanations for the cycling of matter in organisms and the interactions of organisms to obtain 
the matter and energy from the ecosystem to survive and grow. Students have a grade-appropriate understanding and use of the practices of investigations, 
constructing arguments based on evidence, and oral and written communication. They understand that sustaining life requires substantial energy and matter 
inputs and the structure and functions of organisms contribute to the capture, transformation, transport, release, and elimination of matter and energy. 
Adding to these crosscutting concepts is a deeper understanding of systems and system models that ties the performances expectations in this topic together. 

Unit Essential Questions 

● How do organisms obtain and use 

matter and energy? 

● How do matter and energy move 

through an ecosystem? 

● What affects do the abiotic features 

in an ecosystem have on living 

things? 

Unit Enduring Understandings 

● Plants use energy from light to make sugars through photosynthesis.  Animals obtain food 

from eating plant and/or other animals.  Within organisms, food is broken down through a 

series of chemical reactions to release energy. 

● Organisms are dependent upon their environmental reactions with both living and non-living 

things. 

● Interactions occur between biotic and abiotic parts of an ecosystem.  These interactions can 

affect the population of organisms in the ecosystem. 

STUDENT LEARNING OBJECTIVES (SLO) 
Students will... 

1. Create a representation the process by which plants, algae and many microorganisms use the energy from light to make sugars (food) from carbon 
dioxide from the atmosphere and water.  (LS1.C) 

2. Construct a scientific explanation based on evidence for the role of photosynthesis in the cycling of matter and flow of energy into and out of 
organisms.  [Clarification Statement:  Emphasis is on tracing movement of matter and flow of energy.] [Assessment Boundary:  Assessment does not 
include the biochemical mechanisms of photosynthesis.]  (LS1-6) 

3. Develop a model to describe how food is rearranged through chemical reactions forming new molecules that support growth and/or release 
energy as this matter moves through an organism.  [Clarification Statement:  Emphasis is on describing that molecules are broken apart and put 
back together and that in this process, energy is released.] [Assessment Boundary:  Assessment does not include details of the chemical reactions for 
photosynthesis or respiration.]  (LS1-7) 



  

4. Analyze and interpret data to provide evidence for the effects of resource availability on organisms and populations of organisms in an 
ecosystem.  [Clarification Statement:  Emphasis is on cause and effect relationships between resources and growth of individual organisms and the 
numbers of organisms in ecosystems during periods of abundant and scarce resources.]  (LS2-1) 

5. Develop a model to describe the cycling of matter and flow of energy among living and nonliving parts of an ecosystem.  [Clarification Statement:  
Emphasis is on describing the conservation of matter and flow of energy into and out of various ecosystems, and on defining the boundaries of the 
system.] [Assessment Boundary:  Assessment does not include the use of chemical reactions to describe the processes.]  (LS2-3) 

6. Construct an argument supported by empirical evidence that changes to physical or biological components of an ecosystem affect populations.  
[Clarification Statement:  Emphasis is on recognizing patterns in data and making warranted inferences about changes in populations, and on 
evaluating empirical evidence supporting arguments about changes to ecosystems.]  (LS2-4) 

  

 

  



  

 
 

Science and Engineering Practices 
Developing and Using Models 
Modeling in 6–8 builds on K–5 experiences and 
progresses to developing, using, and revising 
models to describe, test, and predict more 
abstract phenomena and design systems. 
● Develop a model to describe phenomena. 

(MS-LS2-3)  

● Develop a model to describe unobservable 
mechanisms. (MS-LS1-7) 

Analyzing and Interpreting Data 
Analyzing data in 6–8 builds on K–5 experiences 
and progresses to extending quantitative analysis 
to investigations, distinguishing between 
correlation and causation, and basic statistical 
techniques of data and error analysis. 
● Analyze and interpret data to provide 

evidence for phenomena. (MS-LS2-1) 

Constructing Explanations and Designing 
Solutions 
Constructing explanations and designing 
solutions in 6–8 builds on K–5 experiences and 
progresses to include constructing explanations 
and designing solutions supported by multiple 
sources of evidence consistent with scientific 
knowledge, principles, and theories. 
● Construct a scientific explanation based on 

valid and reliable evidence obtained from 
sources (including the students’ own 
experiments) and the assumption that 
theories and laws that describe the natural 
world operate today as they did in the past 
and will continue to do so in the future. (MS-
LS1-6) 

 

Disciplinary Core Ideas 
LS1.C: Organization for Matter and Energy Flow in 
Organisms 
● Plants, algae (including phytoplankton), and 

many microorganisms use the energy from 
light to make sugars (food) from carbon 
dioxide from the atmosphere and water 
through the process of photosynthesis, which 
also releases oxygen. These sugars can be 
used immediately or stored for growth or later 
use. (MS-LS1-6) 

● Within individual organisms, food moves 
through a series of chemical reactions in which 
it is broken down and rearranged to form new 
molecules, to support growth, or to release 
energy. (MS-LS1-7)  

LS2.A: Interdependent Relationships in 
Ecosystems 
● Organisms, and populations of organisms, are 

dependent on their environmental 
interactions both with other living things and 
with nonliving factors. (MS-LS2-1) 

● In any ecosystem, organisms and populations 
with similar requirements for food, water, 
oxygen, or other resources may compete with 
each other for limited resources, access to 
which consequently constrains their growth 
and reproduction. (MS-LS2-1) 

● Growth of organisms and population increases 
are limited by access to resources. (MS-LS2-1) 

 
 
 
 

Crosscutting Concepts 
Cause and Effect 
● Cause and effect relationships may be 

used to predict phenomena in natural 
or designed systems. (MS-LS2-1) 

Energy and Matter 
● Matter is conserved because atoms are 

conserved in physical and chemical 
processes. (MS-LS1-7) 

● Within a natural system, the transfer of 
energy drives the motion and/or cycling 
of matter. (MS-LS1-6) 

● The transfer of energy can be tracked as 
energy flows through a natural system. 
(MS-LS2-3) 

Stability and Change 
● Small changes in one part of a system 

might cause large changes in another 
part. (MS-LS2-4) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 - -  
         Connections to Nature of Science 
  
Scientific Knowledge Assumes an Order 
and Consistency in Natural Systems 
● Science assumes that objects and 

events in natural systems occur in 
consistent patterns that are 
understandable through measurement 
and observation. (MS-LS2-3) 
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Engaging in Argument from Evidence 
Engaging in argument from evidence in 6–8 builds 
on K–5 experiences and progresses to 
constructing a convincing argument that supports 
or refutes claims for either explanations or 
solutions about the natural and designed 
world(s). 
● Construct an oral and written argument 

supported by empirical evidence and 
scientific reasoning to support or refute an 
explanation or a model for a phenomenon or 
a solution to a problem. (MS-LS2-4) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
         Connections to Nature of Science 
 Scientific Knowledge is Based on Empirical 
Evidence 
● Science knowledge is based upon logical 

connections between evidence and 
explanations. (MS-LS1-6) 

● Science disciplines share common rules of 
obtaining and evaluating empirical evidence. 
(MS-LS2-4) 

LS2.B: Cycle of Matter and Energy Transfer in 
Ecosystems 
● Food webs are models that demonstrate how 

matter and energy is transferred between 
producers, consumers, and decomposers as 
the three groups interact within an ecosystem. 
Transfers of matter into and out of the 
physical environment occur at every level. 
Decomposers recycle nutrients from dead 
plant or animal matter back to the soil in 
terrestrial environments or to the water in 
aquatic environments. The atoms that make 
up the organisms in an ecosystem are cycled 
repeatedly between the living and nonliving 
parts of the ecosystem. (MS-LS2-3) 

LS2.C: Ecosystem Dynamics, Functioning, and 
Resilience 
● Ecosystems are dynamic in nature; their 

characteristics can vary over time. Disruptions 
to any physical or biological component of an 
ecosystem can lead to shifts in all its 
populations. (MS-LS2-4) 

PS3.D: Energy in Chemical Processes and 
Everyday Life 
● The chemical reaction by which plants 

produce complex food molecules (sugars) 
requires an energy input (i.e., from sunlight) to 
occur. In this reaction, carbon dioxide and 
water combine to form carbon-based organic 
molecules and release oxygen. (secondary to 
MS-LS1-6)  

● Cellular respiration in plants and animals 
involve chemical reactions with oxygen that 
release stored energy. In these processes, 
complex molecules containing carbon react 
with oxygen to produce carbon dioxide and 
other materials. (secondary to MS-LS1-7) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 

Connections to other DCIs in this grade-band: 
MS.PS1.B (MS-LS1-6),(MS-LS1-7),(MS-LS2-3); MS.LS4.C (MS-LS2-4); MS.LS4.D (MS-LS2-4); MS.ESS2.A (MS-LS1-6),(MS-LS2-3),(MS-LS2-4); MS.ESS3.A (MS-LS2-1),(MS-
LS2-4); MS.ESS3.C (MS-LS2-1),(MS-LS2-4) 

Articulation of DCIs across grade-bands: 
3.LS2.C (MS-LS2-1),(MS-LS2-4); 3.LS4.D (MS-LS2-1),(MS-LS2-4); 5.PS3.D (MS-LS1-6),(MS-LS1-7); 5.LS1.C (MS-LS1-6),(MS-LS1-7); 5.LS2.A (MS-LS1-6),(MS-LS2-1),(MS-
LS2-3); 5.LS2.B (MS-LS1-6),(MS-LS1-7);(MS-LS2-3); HS.PS1.B (MS-LS1-6),(MS-LS1-7); HS.PS3.B (MS-LS2-3); HS.LS1.C (MS-LS1-6),(HS-LS1-7),(MS-LS2-3); HS.LS2.A (MS-
LS2-1); HS.LS2.B (MS-LS1-6),(MS-LS1-7),(MS-LS2-3); HS.LS2.C (MS-LS2-4),HS.LS4.C (MS-LS2-1),(MS-LS2-4); HS.LS4.D (MS-LS2-1),(MS-LS2-4); HS.ESS2.A (MS-LS2-3); 
HS.ESS2.D (MS-LS1-6); HS.ESS2.E (MS-LS2-4); HS.ESS3.A (MS-LS2-1); HS.ESS3.B (MS-LS2-4); HS.ESS3.C (MS-LS2-4) 

Common Core State Standards Connections: 
ELA/Literacy - 

RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts. ,(MS-LS1-6),(MS-LS2-1),(MS-LS2-4) 
RST.6-8.2 Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or 

opinions. (MS-LS1-6) 
RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., 

in a flowchart, diagram, model, graph, or table). (MS-LS2-1) 
RI.8.8 Trace and evaluate the argument and specific claims in a text, assessing whether the reasoning is sound and the evidence is relevant 

and sufficient to support the claims. (MS-LS2-4) 
WHST.6-8.1 Write arguments focused on discipline content. (MS-LS2-4) 

WHST.6-8.2 Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, 
organization, and analysis of relevant content. (MS-LS1-6) 

WHST.6-8.9 Draw evidence from informational texts to support analysis, reflection, and research. (MS-LS1-6) 
SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. 

(MS-LS1-7),(MS-LS2-3) 
Mathematics - 

6.EE.
C.9 

Use variables to represent two quantities in a real-world problem that change in relationship to one another; write an equation to express one 
quantity, thought of as the dependent variable, in terms of the other quantity, thought of as the independent variable. Analyze the 
relationship between the dependent and independent variables using graphs and tables, and relate these to the equation. (MS-LS1-6),(MS-
LS2-3) 
 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and 

collaborate and to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and 

impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the 

environment.  
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NJSLS. 

 

● Newsela: Nonfiction Literacy and Current Events 
            https://newsela.com/ 
 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered 

in this unit. 

   
● Discovery:  

            http://www.discoveryeducation.com/  

 
● Kahoot: Game-Based Learning Platform 

            https://getkahoot.com/ 
 
Video Resources: 

● Amoeba Sisters Youtube channel 

● Crash Course Science Youtube channel  

● Crash Course Kids Youtube channel  

● TED-Ed Youtube channel  

● AsapSCIENCE Youtube channel  

● National Geographic Youtube channel   

● Moomoomath and science Youtube channel 

● Peekaboo Kidz Youtube channel  
 

Specific to this unit, are the following activities: 

 

Explore Learning Gizmo: 

● Cell Energy Cycle 

● Food Chain 

● Photosynthesis 

● Pond Ecosystem 

● Forest Ecosystem 

● Prairie Ecosystem 

 

 

https://newsela.com/
http://www.discoveryeducation.com/
https://getkahoot.com/


  

 

 

 

Mosa Mack: Science Detective: 

● Interaction of Organisms 

● Food Webs  

● Biodiversity  

 

Generation Genius: 

● Food Webs: Cycling of Matter and Flow of Energy 

●  Competition in Ecosystems  

 

Problem-Based Activity/ Engineering Design: 

“Survivor” Challenge… students worked in groups of 4 researching, planning, and creating their Survivor powerpoint in order to convince the 

Producers that the next season of Survivor should be filmed in their biome. Each individual student also made a separate poster on a specific plant or 

animal in that biome. 

Land Biomes Project Lesson Plan - UGA Extension 

extension.uga.edu/k12/science-behind-our-food/lesson-plans/landbiomes.pdf 

 

Problem-Based/Engineering Design Challenge: Growing Up- Engineering Vertical Farms 

Matter and Energy in Organisms and Ecosystems  (NJSLS Standard: MS-LS1-6) 

Engineering is Elementary- Growing Up- Engineering Vertical Farms: Students will be able to explore food production problems related to 

population growth. They will then engineer a model vertical farm as a potential solution to current food production limitations in a fictional location. 
https://www.eie.org/engineering-everywhere/curriculum-units/verticalfarms 

 

 

 

 

 

 

 

 

 

 

 

http://extension.uga.edu/k12/science-behind-our-food/lesson-plans/landbiomes.pdf
https://www.eie.org/engineering-everywhere/curriculum-units/verticalfarms


  

 

 

 

Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, 

including multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their 

understanding. Each problem-based activity will be evaluated using a scaled rubric. 

 

The summative exam should focus on the performance expectations as outlined in the NJSLS. 

 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance 

expectation.  Formative assessments can be written or oral. 

 

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered 

throughout the unit. 

 

 

 



  

The following activities and experiences for students are examples of the integration of specific skills and strategies which 

support student achievement for the unit. 
Interdisciplinary 

Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer 

comprehension questions as well as be able to relay the main ideas and themes to their classmates. After several reading 

experiences, students will be leveled based on their comprehension skills and with more practice, they can improve their 

reading level. In addition, students will write four laboratory reports throughout the year. Their progress will be tracked 

and monitored for growth. 

 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are 

necessary, students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data 

will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be 

discussed. Class discussions will take place regarding its impact at that time and how it challenged the thinking and norms 

of that time. 

Integration of 

Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will 

be asked to complete virtual modules along with investigating these topics independently using designated 

internet resources. These resources include Mosa Mack: Science Detective, Explore Learning Gizmos, 

Generation Genius, and IXL programs.Students also will be viewing educational videos to further enhance their 

learning. Students will be informally assessed using the Kahoot online quiz and the teacher created Google 

Form exit tickets.        

Differentiated 

Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, 

both done in school and at home, allow the students to review the concepts learned in each lesson. Additional resources 

and study tools are available for students. Students will be grouped heterogeneously to allow for peer scaffolding. When 

available, the in-class support teacher will be utilized.   

 
ELL – refer to ELL Curriculum. 
 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These 

activities contain advanced questions and research opportunities. Students are encouraged to investigate more deeply into 

topics to gain a more complex understanding of the content. Students are asked to create and design solutions to problems, 

with little guidance from the instructor throughout the process. 
 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles 

and strengths. In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, 

websites, and Science extension activities. 

 



  

 

NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills)  

Personal Finance Literacy 9.1 Career Awareness Exploration Preparedness 

and Training  9.2 

Life Literacies and Key Skills  9.4  

9.1.8.CR.1: Compare and contrast the role of 

philanthropy, volunteer service, and charities 

in community development and the quality of 

life in a variety of cultures. 

 

9.1.8.CR.2: Compare various ways to give 

back through strengths, passions, goals, and 

other personal factors. 

 

9.1.8.CR.3: Relate the importance of 

consumer, business, and government 

responsibility to the economy and personal 

finance.  

 

9.1.8.CR.4: Examine the implications of legal 

and ethical behaviors when making financial 

decisions. 

9.2.8.CAP.10: Evaluate how careers have evolved 

regionally, nationally, and globally.  

 

9.2.8.CAP.12: Assess personal strengths, talents, 

values, and interests to appropriate jobs and 

careers to maximize career potential. 

9.4.8.CI.1: Assess data gathered on varying perspectives on causes of 

climate change (e.g., cross cultural, gender-specific, generational), and 

determine how the data can best be used to design multiple potential 

solutions.   

 

9.4.8.CI.2: Repurpose an existing resource in an innovative way.  

 

9.4.8.CI.3: Examine challenges that may exist in the adoption of new ideas.  

 

9.4.8.CI.4: Explore the role of creativity and innovation in career pathways 

and industries. 

 

9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- and 

long-term effects to determine the most plausible option  

9.4.8.DC.8: Explain how communities use data and technology to develop 

measures to respond to effects of climate change. 

 

9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives 

through active discussions to achieve a group goal. 

 

9.4.8.IML.4: Ask insightful questions to organize different types of data and 

create meaningful visualizations.  

 

9.4.8.IML.5: Analyze and interpret local or public data sets to summarize 

and effectively communicate the data. 

9.4.8.TL.1: Construct a spreadsheet in order to analyze multiple data sets, 

identify relationships, and facilitate data-based decision-making.  

9.4.8.TL.3: Select appropriate tools to organize and present information 

digitally 



  

 

Interdependent Relationships in Ecosystems 

Content Area: Science 

Unit Title: Interdependent Relationships in Ecosystems 

Target Course/Grade Level: Seventh Grade 

Unit Rationale 

According to the A Framework for K-12 Science Education, ecosystems are constantly changing.  The changes in both population of organisms and the physical 

environment affect the stability of the entire system.  This unit is designed to help students identify biotic and abiotic factors in an ecosystem and predict the 

affect of these changes on the population of organisms. 

Unit Summary 

Students construct explanations for the interactions in ecosystems and the scientific, economic, political, and social justifications used in making decisions 
about maintaining biodiversity in ecosystems. Students use models, construct evidence-based explanations, and use argumentation from evidence. Students 
understand that organisms and populations of organisms are dependent on their environmental interactions both with other organisms and with nonliving 
factors. They also understand the limits of resources influence the growth of organisms and populations, which may result in competition for those limited 
resources. Crosscutting concepts of matter and energy, systems and system models, and cause and effect are used by students to support understanding the 
phenomena they study. 

Unit Essential Questions 

● How do organisms react with 

other organisms to obtain 

energy? 

● What effect does the physical 

environment of an ecosystem 

have on the organisms? 

● Why is biodiversity important? 

 

Unit Enduring Understandings 

● Ecosystems are constantly changing.  Changes in the physical and biological parts of an ecosystem 

will affect all of its populations. 

● Types of interactions among organisms within an ecosystem include competitive, predatory, and 

mutually beneficial. 

● Biodiversity within an ecosystem is a measure of its success. 

STUDENT LEARNING OBJECTIVES (SLO) 
Students will... 

1. Describe how one population of organisms may affect other plants and/or animals in an ecosystem.  (LS2.A) 

2. Predict the impact of humans altering biotic and abiotic factors has on an ecosystem.  (LS2.C) 

3. Model the effect of positive and negative changes in population size on a symbiotic pairing.  (LS2.A) 

4. Construct an explanation that predicts patterns of interactions among organisms across multiple ecosystems.  [Clarification Statement: Emphasis is 
on predicting consistent patterns of interactions in different ecosystems in terms of the relationships among and between organisms and abiotic 
components of ecosystems. Examples of types of interactions could include competitive, predatory, and mutually beneficial.]  (LS2-5) 

5. Evaluate competing design solutions for maintaining biodiversity and ecosystem services.* [Clarification Statement:  Examples of ecosystem services 
could include water purification, nutrient recycling, and prevention of soil erosion. Examples of design solution constraints could include scientific, 
economic, and social considerations.]  (LS2-2) 



  

 

Science and Engineering Practices 
Constructing Explanations and 
Designing Solutions 
Constructing explanations and designing 
solutions in 6–8 builds on K–5 
experiences and progresses to include 
constructing explanations and designing 
solutions supported by multiple sources 
of evidence consistent with scientific 
ideas, principles, and theories. 
● Construct an explanation that 

includes qualitative or quantitative 
relationships between variables that 
predict phenomena. (MS-LS2-2) 

Engaging in Argument from Evidence 
Engaging in argument from evidence in 
6–8 builds on K–5 experiences and 
progresses to constructing a convincing 
argument that supports or refutes claims 
for either explanations or solutions 
about the natural and designed world(s). 
● Evaluate competing design solutions 

based on jointly developed and 
agreed-upon design criteria. (MS-
LS2-5) 

Disciplinary Core Ideas 
LS2.A: Interdependent Relationships in Ecosystems 
● Similarly, predatory interactions may reduce the 

number of organisms or eliminate whole 
populations of organisms. Mutually beneficial 
interactions, in contrast, may become so 
interdependent that each organism requires the 
other for survival. Although the species involved 
in these competitive, predatory, and mutually 
beneficial interactions vary across ecosystems, 
the patterns of interactions of organisms with 
their environments, both living and nonliving, 
are shared. (MS-LS2-2) 

LS2.C: Ecosystem Dynamics, Functioning, and 
Resilience 
● Biodiversity describes the variety of species 

found in Earth’s terrestrial and oceanic 
ecosystems. The completeness or integrity of an 
ecosystem’s biodiversity is often used as a 
measure of its health. (MS-LS2-5) 

LS4.D: Biodiversity and Humans 
● Changes in biodiversity can influence humans’ 

resources, such as food, energy, and medicines, 
as well as ecosystem services that humans rely 
on—for example, water purification and 
recycling. (secondary to MS-LS2-5) 

ETS1.B: Developing Possible Solutions  
● There are systematic processes for evaluating 

solutions with respect to how well they meet 
the criteria and constraints of a problem. 
(secondary to MS-LS2-5)  

Crosscutting Concepts 
Patterns 
● Patterns can be used to identify cause and effect 

relationships. (MS-LS2-2) 

Stability and Change 
● Small changes in one part of a system might cause 

large changes in another part. (MS-LS2-5) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Connections to Engineering, Technology, 

and  Applications of Science 
  
Influence of Science, Engineering, and Technology on 
Society and the Natural World 
● The use of technologies and any limitations on 

their use are driven by individual or societal 
needs, desires, and values; by the findings of 
scientific research; and by differences in such 
factors as climate, natural resources, and 
economic conditions. Thus technology use varies 
from region to region and over time. (MS-LS2-5) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
         Connections to Nature of Science 
  
Science Addresses Questions About the Natural and 
Material World 
● Scientific knowledge can describe the 

consequences of actions but does not necessarily 
prescribe the decisions that society takes. (MS-
LS2-5) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 

 
Connections to other DCIs in this grade-band: 
MS.LS1.B (MS-LS2-2); MS.ESS3.C (MS-LS2-5) 

 
Articulation of DCIs across grade-bands: 
1.LS1.B (MS-LS2-2); HS.LS2.A (MS-LS2-2),(MS-LS2-5); HS.LS2.B (MS-LS2-2); HS.LS2.C (MS-LS2-5); HS.LS2.D (MS-LS2-2); HS.LS4.D (MS-LS2-5); HS.ESS3.A (MS-
LS2-5); HS.ESS3.C (MS-LS2-5); HS.ESS3.D (MS-LS2-5) 

 
Common Core State Standards Connections: 

ELA/Literacy - 
RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts. (MS-LS2-2) 
RST.6-8.8 Distinguish among facts, reasoned judgment based on research findings, and speculation in a text. (MS-LS2-5) 
RI.8.8 Trace and evaluate the argument and specific claims in a text, assessing whether the reasoning is sound and the evidence is 

relevant and sufficient to support the claims. (MS-LS2-5) 
WHST.6-
8.2 

Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, 
organization, and analysis of relevant content. (MS-LS2-2) 

WHST.6-
8.9 

Draw evidence from literary or informational texts to support analysis, reflection, and research. (MS-LS2-2) 

SL.8.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on 
grade 8 topics, texts, and issues, building on others’ ideas and expressing their own clearly. (MS-LS2-2) 

SL.8.4 Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant evidence, sound valid 
reasoning, and well-chosen details; use appropriate eye contact, adequate volume, and clear pronunciation. (MS-LS2-2) 

Mathematics - 
MP.4 Model with mathematics. (MS-LS2-5) 
6.RP.
A.3 

Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-LS2-5) 

6.SP.
B.5 

Summarize numerical data sets in relation to their context. (MS-LS2-2) 
 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually 

and collaborate and to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature 

and impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and 

the environment.    
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NJSLS. 

 

● Newsela: Nonfiction Literacy and Current Events 
            https://newsela.com/ 
 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in 

this unit. 

   
● Discovery:  

            http://www.discoveryeducation.com/  

 
● Kahoot: Game-Based Learning Platform 

            https://getkahoot.com/ 
 

Video Resources: 

● Amoeba Sisters Youtube channel 

● Crash Course Science Youtube channel  

● Crash Course Kids Youtube channel  

● TED-Ed Youtube channel  

● AsapSCIENCE Youtube channel  

● National Geographic Youtube channel   

● Moomoomath and science Youtube channel 

● Peekaboo Kidz Youtube channel  

 

Specific to this unit, are the following activities: 

Explore Learning Gizmo: 

● Coral Reefs 1 – Abiotic Factors 

● Coral Reefs 2 – Biotic Factors 

● Rabbit Population by Season 

● Forest Ecosystem 

● Pond Ecosystem 

● Prairie Ecosystem 

Mosa Mack: Science Detective: 

● Biodiversity  

Generation Genius: 

● Maintaining Biodiversity  

https://newsela.com/
http://www.discoveryeducation.com/
https://getkahoot.com/


  

 

 

Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, 

including multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their 

understanding. Each problem-based activity will be evaluated using a scaled rubric. 

 

The summative exam should focus on the performance expectations as outlined in the NJSLS. 

 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance 

expectation.  Formative assessments can be written or oral. 

 

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered 

throughout the unit. 

 

 

  



  

 

 

The following activities and experiences for students are examples of the integration of specific skills and strategies which 

support student achievement for the unit. 
Interdisciplinary 

Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer 

comprehension questions as well as be able to relay the main ideas and themes to their classmates. After several reading 

experiences, students will be leveled based on their comprehension skills and with more practice, they can improve their 

reading level. In addition, students will write four laboratory reports throughout the year. Their progress will be tracked 

and monitored for growth. 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are 

necessary, students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data 

will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be 

discussed. Class discussions will take place regarding its impact at that time and how it challenged the thinking and 

norms of that time. 

Integration of 

Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They 

will be asked to complete virtual modules along with investigating these topics independently using designated 

internet resources. These resources include Mosa Mack: Science Detective, Explore Learning Gizmos, 

Generation Genius, and IXL programs.Students also will be viewing educational videos to further enhance 

their learning. Students will be informally assessed using the Kahoot online quiz and the teacher created 

Google Form exit tickets.        

Differentiated 

Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The 

activities, both done in school and at home, allow the students to review the concepts learned in each lesson. Additional 

resources and study tools are available for students. Students will be grouped heterogeneously to allow for peer 

scaffolding. When available, the in-class support teacher will be utilized.   

 
ELL – refer to ELL Curriculum. 
 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These 

activities contain advanced questions and research opportunities. Students are encouraged to investigate more deeply into 

topics to gain a more complex understanding of the content. Students are asked to create and design solutions to 

problems, with little guidance from the instructor throughout the process. 
 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles 

and strengths. In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, 

websites, and Science extension activities. 



  

 

NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills)  

Personal Finance Literacy 9.1 Career Awareness Exploration Preparedness 

and Training  9.2 

Life Literacies and Key Skills  9.4  

9.1.8.CR.1: Compare and contrast the role of 

philanthropy, volunteer service, and charities 

in community development and the quality of 

life in a variety of cultures. 

 

9.1.8.CR.2: Compare various ways to give 

back through strengths, passions, goals, and 

other personal factors. 

 

9.1.8.CR.3: Relate the importance of 

consumer, business, and government 

responsibility to the economy and personal 

finance.  

 

9.1.8.CR.4: Examine the implications of legal 

and ethical behaviors when making financial 

decisions. 

9.2.8.CAP.10: Evaluate how careers have evolved 

regionally, nationally, and globally.  

 

9.2.8.CAP.12: Assess personal strengths, talents, 

values, and interests to appropriate jobs and 

careers to maximize career potential. 

9.4.8.CI.1: Assess data gathered on varying perspectives on causes of 

climate change (e.g., cross cultural, gender-specific, generational), and 

determine how the data can best be used to design multiple potential 

solutions.   

 

9.4.8.CI.2: Repurpose an existing resource in an innovative way.  

 

9.4.8.CI.3: Examine challenges that may exist in the adoption of new ideas.  

 

9.4.8.CI.4: Explore the role of creativity and innovation in career pathways 

and industries. 

 

9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- and 

long-term effects to determine the most plausible option  

9.4.8.DC.8: Explain how communities use data and technology to develop 

measures to respond to effects of climate change. 

 

9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives 

through active discussions to achieve a group goal. 

 

9.4.8.IML.4: Ask insightful questions to organize different types of data and 

create meaningful visualizations.  

9.4.8.IML.5: Analyze and interpret local or public data sets to summarize 

and effectively communicate the data. 

9.4.8.TL.1: Construct a spreadsheet in order to analyze multiple data sets, 

identify relationships, and facilitate data-based decision-making.  

9.4.8.TL.3: Select appropriate tools to organize and present information 

digitally 



  

 

 
 

Growth, Development,  and Reproduction of Organisms 

Content Area: Science 

Unit Title: Growth, Development, and Reproduction of Organisms 

Target Course/Grade Level: Seventh Grade 

Unit Rationale 

According to the A Framework for K-12 Science Education, there are predictable changes in the structures, functions and behaviors of organisms as they age.  These 

changes can be due to genetic predisposition as well as environmental conditions.   This unit is designed to help students understand the behaviors and characteristics 

that lead to successful reproduction and the factors that affect the transfer of genetic information from parent to offspring. 

 

Unit Summary 

Students understand how the environment and genetic factors determine the growth of an individual organism. They also demonstrate understanding of the genetic 

implications for sexual and asexual reproduction. Students develop evidence to support their understanding of the structures and behaviors that increase the likelihood 

of successful reproduction by organisms. They have a beginning understanding of the ways humans can select for specific traits, the role of technology, genetic 

modification, and the nature of ethical responsibilities related to selective breeding. At the end of the unit, students can explain how selected structures, functions, and 

behaviors of organisms change in predictable ways as they progress from birth to old age. 

Unit Essential Questions 

● How do characteristics in both plants 

and animals affect their 

reproduction? 

● What are some environmental and 

genetic factors that influence an 

organisms’ growth? 

● How do changes in genetic material 

affect protein synthesis? 

● What can you predict about the 

offspring formed through asexual 

reproduction?  Sexual reproduction? 

● How has technology affected 

genetics? 

 

Unit Enduring Understandings 

● There are certain behaviors and characteristics that increase the odds of successful 

reproduction. 

● The growth of an organism is dependent on its genetic factors as well as environmental 

conditions. 

● Each gene controls the production of a specific protein that affects the traits of an organism; 

changes in the protein will result in changes in the trait. 

● Asexual reproduction will yield offspring with identical genetic material; sexual reproduction 

will yield a wide variety of genetic combinations. 

● Genetic modifications, animal husbandry, gene therapy are all ways that technology has 

influenced genetic outcomes. 

  



  

 

  

STUDENT LEARNING OBJECTIVES (SLO) 
Students will... 

1. Use argument based on empirical evidence and scientific reasoning to support an explanation for how characteristic animal behaviors and 

specialized plant structures affect the probability of successful reproduction of animals and plants respectively. [Clarification Statement: Examples of 

behaviors that affect the probability of animal reproduction could include nest building to protect young from cold, herding of animals to protect young from 

predators, and vocalization of animals and colorful plumage to attract mates for breeding. Examples of animal behaviors that affect the probability of plant 

reproduction could include transferring pollen or seeds, and creating conditions for seed germination and growth. Examples of plant structures could include 

bright flowers attracting butterflies that transfer pollen, flower nectar and odors that attract insects that transfer pollen, and hard shells on nuts that squirrels 

bury.]  (LS1-4) 
2. Construct a scientific explanation based on evidence for how environmental and genetic factors influence the growth of organisms. [Clarification 

Statement: Examples of local environmental conditions could include availability of food, light, space, and water. Examples of genetic factors could include 

large breed cattle and species of grass affecting growth of organisms. Examples of evidence could include drought decreasing plant growth, fertilizer 

increasing plant growth, different varieties of plant seeds growing at different rates in different conditions, and fish growing larger in large ponds than they 

do in small ponds.] [Assessment Boundary: Assessment does not include genetic mechanisms, gene regulation, or biochemical processes.]  (LS1-5) 
3. Develop and use a model to describe why structural changes to genes (mutations) located on chromosomes may affect proteins and may result in 

harmful, beneficial, or neutral effects to the structure and function of the organism. [Clarification Statement: Emphasis is on conceptual understanding 

that changes in genetic material may result in making different proteins.] [Assessment Boundary: Assessment does not include specific changes at the 

molecular level, mechanisms for protein synthesis, or specific types of mutations.]  (LS3-1) 
4. Develop and use a model to describe why asexual reproduction results in offspring with identical genetic information and sexual reproduction 

results in offspring with genetic variation. [Clarification Statement: Emphasis is on using models such as Punnett squares, diagrams, and simulations to 

describe the cause and effect relationship of gene transmission from parent(s) to offspring and resulting genetic variation.]  (LS3-2) 
5. Gather and synthesize information about the technologies that have changed the way humans influence the inheritance of desired traits in 

organisms. [Clarification Statement: Emphasis is on synthesizing information from reliable sources about the influence of humans on genetic outcomes in 

artificial selection (such as genetic modification, animal husbandry, gene therapy); and, on the impacts these technologies have on society as well as the 

technologies leading to these scientific discoveries.]  (LS4-5) 



  

 

Science and Engineering Practices 
Developing and Using Models 
Modeling in 6–8 builds on K–5 experiences 

and progresses to developing, using, and 

revising models to describe, test, and predict 

more abstract phenomena and design systems. 

● Develop and use a model to describe 

phenomena. (MS-LS3-1),(MS-LS3-2) 

Constructing Explanations and Designing 

Solutions 
Constructing explanations and designing 

solutions in 6–8 builds on K–5 experiences 

and progresses to include constructing 

explanations and designing solutions 

supported by multiple sources of evidence 

consistent with scientific knowledge, 

principles, and theories. 

● Construct a scientific explanation based 

on valid and reliable evidence obtained 

from sources (including the students’ own 

experiments) and the assumption that 

theories and laws that describe the natural 

world operate today as they did in the past 

and will continue to do so in the future. 

(MS-LS1-5) 

Engaging in Argument from Evidence 
Engaging in argument from evidence in 6–8 

builds on K–5 experiences and progresses to 

constructing a convincing argument that 

supports or refutes claims for either 

explanations or solutions about the natural and 

designed world(s). 

● Use an oral and written argument 

supported by empirical evidence and 

scientific reasoning to support or refute an 

explanation or a model for a phenomenon 

or a solution to a problem. (MS-LS1-4) 

Disciplinary Core Ideas 
LS1.B: Growth and Development of 

Organisms 
● Organisms reproduce, either sexually or 

asexually, and transfer their genetic 

information to their offspring. (secondary to 

MS-LS3-2) 

● Animals engage in characteristic behaviors 

that increase the odds of reproduction. (MS-

LS1-4) 

● Plants reproduce in a variety of ways, 

sometimes depending on animal behavior 

and specialized features for reproduction. 

(MS-LS1-4) 

● Genetic factors as well as local conditions 

affect the growth of the adult plant. (MS-

LS1-5) 

LS3.A: Inheritance of Traits 
● Genes are located in the chromosomes of 

cells, with each chromosome pair containing 

two variants of each of many distinct genes. 

Each distinct gene chiefly controls the 

production of specific proteins, which in turn 

affects the traits of the individual. Changes 

(mutations) to genes can result in changes to 

proteins, which can affect the structures and 

functions of the organism and thereby 

change traits. (MS-LS3-1) 

● Variations of inherited traits between parent 

and offspring arise from genetic differences 

that result from the subset of chromosomes 

(and therefore genes) inherited. (MS-LS3-2) 

LS3.B: Variation of Traits 
● In sexually reproducing organisms, each 

parent contributes half of the genes acquired 

(at random) by the offspring. Individuals 

have two of each chromosome and hence 

Crosscutting Concepts 
Cause and Effect 

● Cause and effect relationships may be used to predict 

phenomena in natural systems. (MS-LS3-2) 

● Phenomena may have more than one cause, and some 

cause and effect relationships in systems can only be 

described using probability. (MS-LS1-4),(MS-LS1-

5),(MS-LS4-5) 

Structure and Function 
● Complex and microscopic structures and systems can be 

visualized, modeled, and used to describe how their 

function depends on the shapes, composition, and 

relationships among its parts, therefore complex natural 

structures/systems can be analyzed to determine how 

they function. (MS-LS3-1) 

Connections to Engineering, Technology, 

and  Applications of Science 

 Interdependence of Science, Engineering, and 

Technology 
● Engineering advances have led to important discoveries 

in virtually every field of science, and scientific 

discoveries have led to the development of entire 

industries and engineered systems. (MS-LS4-5) 

          Connections to Nature of Science 

 Scientific Knowledge Assumes an Order and 

Consistency in Natural Systems 
● Science assumes that objects and events in natural 

systems occur in consistent patterns that are 

understandable through measurement and observation. 

(MS-LS4-1),(MS-LS4-2) 

Science Addresses Questions About the Natural and 

Material World 
● Scientific knowledge can describe the consequences of 

actions but does not necessarily prescribe the decisions 

that society takes. (MS-LS4-5) 
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Obtaining, Evaluating, and 

Communicating Information 
Obtaining, evaluating, and communicating 

information in 6–8 builds on K–5 experiences 

and progresses to evaluating the merit and 

validity of ideas and methods. 

● Gather, read, and synthesize information 

from multiple appropriate sources and 

assess the credibility, accuracy, and 

possible bias of each publication and 

methods used, and describe how they are 

supported or not supported by evidence. 

(MS-LS4-5) 

two alleles of each gene, one acquired from 

each parent. These versions may be identical 

or may differ from each other. (MS-LS3-2) 

● In addition to variations that arise from 

sexual reproduction, genetic information can 

be altered because of mutations. Though 

rare, mutations may result in changes to the 

structure and function of proteins. Some 

changes are beneficial, others harmful, and 

some neutral to the organism. (MS-LS3-1) 

 
LS4.B: Natural Selection 

● In artificial selection, humans have the 

capacity to influence certain characteristics 

of organisms by selective breeding. One can 

choose desired parental traits determined by 

genes, which are then passed  to offspring. 

(MS-LS4-5) 

 

  

http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=74
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=163


  

 

 

Connections to Disciplinary Core Ideas and Common Core Math and ELA 

 

Connections to other DCIs in this grade-band: 
MS.LS1.A (MS-LS3-1); MS.LS2.A (MS-LS1-4),(MS-LS1-5); MS.LS4.A (MS-LS3-1) 

 

Articulation of DCIs across grade-bands: 
3.LS1.B (MS-LS1-4),(MS-LS1-5); 3.LS3.A (MS-LS1-5),(MS-LS3-1),(MS-LS3-2); 3.LS3.B (MS-LS3-1),(MS-LS3-2); HS.LS1.A (MS-LS3-1); HS.LS1.B (MS-

LS3-1),(MS-LS3-2); HS.LS2.A (MS-LS1-4),(MS-LS1-5); HS.LS2.D (MS-LS1-4); HS.LS3.A (MS-LS3-1),(MS-LS3-2); HS.LS3.B (MS-LS3-1),(MS-LS3-

2),(MS-LS4-5); HS.LS4.C (MS-LS4-5) 

Common Core State Standards Connections: 

ELA/Literacy - 

RST.6-

8.1 
Cite specific textual evidence to support analysis of science and technical texts. (MS-LS1-4),(MS-LS1-5),((MS-LS3-1),(MS-LS3-2),(MS-

LS4-5) 

RST.6-

8.2 
Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or opinions. 

(MS-LS1-5) 

RST.6-

8.4 
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or 

technical context relevant to grades 6-8 texts and topics. (MS-LS3-1),(MS-LS3-2) 

RST.6-

8.7 
Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a 

flowchart, diagram, model, graph, or table). (MS-LS3-1),(MS-LS3-2) 

RI.6.8 Trace and evaluate the argument and specific claims in a text, distinguishing claims that are supported by reasons and evidence from claims 

that are not. (MS-LS1-4) 

WHST.6

-8.1 
Write arguments focused on discipline content. (MS-LS1-4) 

WHST.6

-8.2 
Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, organization, 

and analysis of relevant content. (MS-LS1-5) 

WHST.6

-8.8 
Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of 

each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for 

citation.(MS-LS4-5) 

WHST.6

-8.9 
Draw evidence from informational texts to support analysis, reflection, and research. (MS-LS1-5) 

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-

LS3-1),(MS-LS3-2) 
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Mathematics - 

MP.4 Model with mathematics. (MS-LS3-2) 

6.SP.A.2 Understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread, and 

overall shape. (MS-LS1-4),(MS-LS1-5) 

6.SP.B.4 Summarize numerical data sets in relation to their context. (MS-LS1-4),(MS-LS1-5) 

6.SP.B.5 Summarize numerical data sets in relation to their context. (MS-LS3-5) 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and 

collaborate and to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and 

impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the 

environment.    
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NJSLS. 

● Newsela: Nonfiction Literacy and Current Events 
            https://newsela.com/ 
 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics 

covered in this unit. 

   
● Discovery Techbook: Digital Textbook Resource  

            http://www.discoveryeducation.com/  

 
● Kahoot: Game-Based Learning Platform 

            https://getkahoot.com/ 

Video Resources: 

● Amoeba Sisters Youtube channel 

● Crash Course Science Youtube channel  

● Crash Course Kids Youtube channel  

● TED-Ed Youtube channel  

● AsapSCIENCE Youtube channel  

● National Geographic Youtube channel   

● Moomoomath and science Youtube channel 

● Peekaboo Kidz Youtube channel  

Specific to this unit, are the following activities: 

Explore Learning Gizmo: 

● Flower Pollination 

● Inheritance 

● Building DNA 

● Mouse Genetics 

Mosa Mack: Science Detective: 

● Photosynthesis 

Generation Genius: 

● Reproduction of Living Things  

Problem-Based Activity/ Engineering Design: 

Genetics Egg Unit: students worked with plastic eggs and their “alleles” to expand their knowledge of genetics: DNA, genes, alleles,  

homozygous, heterozygous, punnett squares, dominant, recessive, incomplete and codominance. 

https://newsela.com/
http://www.discoveryeducation.com/
https://getkahoot.com/


  

Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, 

including multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their 

understanding. Each problem-based activity will be evaluated using a scaled rubric. 

 

The summative exam should focus on the performance expectations as outlined in the NJSLS. 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance 

expectation.  Formative assessments can be written or oral. 

 

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered 

throughout the unit. 

 

 

  



  

 

The following activities and experiences for students are examples of the integration of specific skills and strategies which 

support student achievement for the unit. 

Interdisciplinary 

Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer 

comprehension questions as well as be able to relay the main ideas and themes to their classmates. After several 

reading experiences, students will be leveled based on their comprehension skills and with more practice, they can 

improve their reading level. In addition, students will write four laboratory reports throughout the year. Their progress 

will be tracked and monitored for growth. 

 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions 

are necessary, students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory 

data will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be 

discussed. Class discussions will take place regarding its impact at that time and how it challenged the thinking and 

norms of that time. 

Integration of 

Technology: 

Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They 

will be asked to complete virtual modules along with investigating these topics independently using 

designated internet resources. These resources include Mosa Mack: Science Detective, Explore Learning 

Gizmos, Generation Genius, and IXL programs.Students also will be viewing educational videos to further 

enhance their learning. Students will be informally assessed using the Kahoot online quiz and the teacher 

created Google Form exit tickets.        

 Differentiated 

Instruction: 

Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The 

activities, both done in school and at home, allow the students to review the concepts learned in each lesson. 

Additional resources and study tools are available for students. Students will be grouped heterogeneously to allow for 

peer scaffolding. When available, the in-class support teacher will be utilized.   

 
ELL – refer to ELL Curriculum. 
 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These 

activities contain advanced questions and research opportunities. Students are encouraged to investigate more deeply 

into topics to gain a more complex understanding of the content. Students are asked to create and design solutions to 

problems, with little guidance from the instructor throughout the process. 
 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning 

styles and strengths. In order to reach all learners, teachers can make use of the interactive investigations, pictures, 

movies, websites, and Science extension activities. 



  

 

NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills)  

Personal Finance Literacy 9.1 Career Awareness Exploration Preparedness 

and Training  9.2 

Life Literacies and Key Skills  9.4  

9.1.8.CR.1: Compare and contrast the role of 

philanthropy, volunteer service, and charities 

in community development and the quality of 

life in a variety of cultures. 

 

9.1.8.CR.2: Compare various ways to give 

back through strengths, passions, goals, and 

other personal factors. 

 

9.1.8.CR.3: Relate the importance of 

consumer, business, and government 

responsibility to the economy and personal 

finance.  

 

9.1.8.CR.4: Examine the implications of legal 

and ethical behaviors when making financial 

decisions. 

9.2.8.CAP.10: Evaluate how careers have evolved 

regionally, nationally, and globally.  

 

9.2.8.CAP.12: Assess personal strengths, talents, 

values, and interests to appropriate jobs and 

careers to maximize career potential. 

9.4.8.CI.1: Assess data gathered on varying perspectives on causes of 

climate change (e.g., cross cultural, gender-specific, generational), and 

determine how the data can best be used to design multiple potential 

solutions.   

9.4.8.CI.2: Repurpose an existing resource in an innovative way.  

 

9.4.8.CI.3: Examine challenges that may exist in the adoption of new ideas.  

 

9.4.8.CI.4: Explore the role of creativity and innovation in career pathways 

and industries. 

 

9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- and 

long-term effects to determine the most plausible option  

9.4.8.DC.8: Explain how communities use data and technology to develop 

measures to respond to effects of climate change. 

 

9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives 

through active discussions to achieve a group goal. 

 

9.4.8.IML.4: Ask insightful questions to organize different types of data and 

create meaningful visualizations.  

 

9.4.8.IML.5: Analyze and interpret local or public data sets to summarize 

and effectively communicate the data. 

 

9.4.8.TL.1: Construct a spreadsheet in order to analyze multiple data sets, 

identify relationships, and facilitate data-based decision-making.  

9.4.8.TL.3: Select appropriate tools to organize and present information 

digitally 
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Philosophy  
 

The Hanover Township School District’s science curriculum encourages students to use inquiry based and problem solving approaches to understand 
science and engineering principles.  By combining traditional science concepts (physical science, chemistry, biology, earth, space and environmental 
sciences) with the application of these concepts through engineering and technology, students will gain a greater understanding of the world around them.  
This curriculum is based on a coherent progression of concepts that allows students to continually build on and revise their knowledge. 
 
Through the New Generation Science Standards, the “… students, over multiple years of school, actively engage in scientific and engineering practices 
and apply crosscutting concepts to deepen their understanding of the core ideas…”.  The intertwining of these three dimensions will allow a deeper 
understanding of science and engineering concepts and promote better problem solving skills. 
 
Collaborative, student-centered lessons and cooperative learning is essential.  Students will use evidence as a basis for analysis of data and arguments.  
Emphasis is on the integration of knowledge from a variety of resources and effective communication of an understanding of this knowledge to meet the 
performance expectations. 
 

Adapted from  

Framework for K-12 Science Education. Natl Academy Pr, 2011. Print.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://docs.google.com/document/d/1_NV7ioc0xDA1IovaHfyX8yY7l-iM1ga91kYaKkwbYIs/edit#TableofContents2


 
Arrangement of Performance Expectations and Evidence Statements 

 6th
 7th

 8th
 

Unit 1  
History of the Earth 
ESS1-4, ESS2-2, ESS2-3 
 

 
Structure, Function and Information 

Processing 
LS1-1, LS1-2, LS1-3, LS1-8 

 
Chemical Reactions 
PS1-2, PS1-5, PS1-6 

 

Unit 2  

 

Weather and Climate 
ESS2-5, ESS2-6, ESS3-5 
 

 

Natural Selection and Adaptations 
LS4-1, LS4-2, LS4-3, LS4-4, 
LS4-6 

 

Force and Interactions 
PS2-1, PS2-2, PS2-3, PS2-4,  
PS2-5 

 
Unit 3  

 
Space Systems 
ESS1-1, ESS1-2, ESS1-3 
 

 
Matter and Energy in Organisms and 

Ecosystems 
LS1-6, LS1-7, LS2-1, LS2-3, LS2-4 
 

 
Energy 
PS3-1, PS3-2, PS3-3, PS3-4, 
PS3-5 

 
Unit 4  

 
Earth’s Systems 
ESS2-1, ESS3-1 
 

 
Interdependent Relationships in 

Ecosystems 
LS2-5, LS2-2 

 
Waves and Electromagnetic Radiation 
PS4-1, PS4-2, PS4-3 

 

Unit 5 

 

Structures and Properties of Matter 
PS1-1, PS1-3, PS1-4  
 

 

Growth, Development and Reproduction 

of Organisms 
LS1-4, LS1-5, LS3-1, LS3-2, LS4-5 
 

 

Human Impacts 
ESS3-2, ESS3-3, ESS3-4 
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Scope and Sequence of 6-8 Spiral Curriculum 

 
Physical Sciences 

PS1:  Matter and Its Interaction       6th Grade 
 A.  Structure and Properties of Matter     7th Grade 

 B.  Chemical Reactions       8th Grade 

PS2:  Motion and Stability:  Forces and Interactions 
 A.  Forces and Motion 

 B.  Types of Interactions  
PS3:  Energy 

 A.  Definitions of Energy (8th) 

 B.  Conservation of Energy and Energy Transfer 
 C.  Relationship Between Energy and Forces 

 D.  Energy in Chemical Processes and Everyday Life 
PS4:  Waves and Their Application in Technologies for Information Transfer 

 A.  Wave Properties 

 B.  Electromagnetic Radiation 
 C.  Information Technologies and Instrumentation 

 
Life Sciences 

LS1:  From Molecules to Organisms:  Structures and Processes 
 A.  Structure and Function 

 B.  Growth and Development 

 C.  Organization for Matter and Energy Flow in Organisms 
 D.  Information Processing 

LS2:  Ecosystems:  Interactions, Energy, and Dynamics 
 A.  Interdependent Relationships in Ecosystems 

 B.  Cycle of Matter and Energy Transfer in Ecosystems 

 C.  Ecosystem Dynamics, Functioning, and Resilience 
LS3:  Heredity:  Inheritance and Variation of Traits 

 A.  Inheritance of Traits 
 B.  Variations of Traits 

LS4:  Biological Evolution:  Unity and Diversity 
 A.  Evidence of Common Ancestry and Diversity 

 B.  Natural Selection 

 C.  Adaptation 
 D.  Biodiversity and Humans 

Earth and Space Sciences 
ESS1:  Earth’s Place in the Universe 

 A.  The Universe and Its Stars 

 B.  Earth and the Solar System 
 C.  The History of Planet Earth 

ESS2:  Earth’s Systems 
 A.  Earth’s Materials and Systems (8th) 



 B.  Plate Tectonics and Large-Scale System Interactions 

 C.  The Roles of Water in Earth’s Surface Processes  (7th) (8th) 
 D.  Weather and Climate 

ESS3:  Earth and Human Activity 
A.  Natural Resources 

B.  Natural Hazards 

C.  Human Impacts on Earth Systems 
D.  Global Climate Change 

Engineering, Technology and Application of Science 
ETS1:  Engineering Design 

 A.  Defining and Delimiting an Engineering Problem 

 B.  Developing Possible Solutions  
 C.  Optimizing the Design Solution  

ETS2:  Links Among Engineering Technology, Science and Society 
 

 
 

  



Science Instructional Strategies 

 

Strategy Description Application 
Labs Labs are a staple of K-12 science education. This teaching strategy 

encourages cooperation in small groups and participation in doing 

science.  

● Students follow the Scientific Method to answer a question or solve a 

problem. (ie.  What effect does sunlight have on the growth of plants?) 
● Students can create a situation to test an idea or answer a question. 
(ie.  How can I get more popped kernels in a bag of microwave popcorn?) 

Process Oriented Guided 

Inquiry Learning 

In this approach, groups of students work together to examine data and 

answer leading questions designed to guide them to formulate valid 

conclusions about a scientific concept.  

● Presenting the students with a mystery to be solved – What Made the 

People Sick?   
Students are then given data showing bacteria levels in different places in town. 

● Students work together to answer questions and arrive at a conclusion. 

Documented Problem 

Solving 

This process requires students to record their thought process as they 

solve a problem. Instead of simply presenting a solution, students must 

explain their reasoning for arriving at their solution. 

● This can be integrated into each lab and demonstration.  Students should 

keep careful notes and observations as well as reflections. 
● This can also be applied when students are calculating velocity and 

accelerations by showing the mathematical process/formula and calculation 

to arrive at the answer. 

Flipped Learning Videos and/or powerpoint presentations to introduce and /or reinforce 

concepts.  These also serve as a resource for students to refer back to in 

order to review concepts. 

● Students view a video on how punting a football illustrates the forces that 

act on any projectile. 
● Preview a video on the parts of an atom prior to coming to class. 

Graphic Organizers Visual illustrations of verbal statements; they help the learner organize, 

comprehend, summarize, and synthesize information. Examples include 

the following: spider map, continuum/scale, series of events chain, 

problem/solution outline, network tree, fishbone map, cycle, pie chart, 

Venn diagram, mind map, web, ranking ladder, etc. 

● After reading a selection, the learner classifies items based on common 

characteristics. (ie.  living vs. non-living things, elements vs. compounds) 
● Teacher starts a web with a key idea; learners brainstorm words/phrases to 

build a web of interrelated ideas from the reading, discussion or 

demonstration.   
● A fishbone map to visualize cause and effect could be constructed by 

teachers and learners. 
● The cycle graphic could be used to see how a series of events interacts.  
● (ie. water cycle, rock cycle) 

Structured Overview Framework of ideas in the selection present before reading; it gives 

learners an overview of the content; a graphic organizer presented 

before the reading. 

● A structured overview of key terms could be presented on the 

smartboard/whiteboard to clarify the main ideas before reading. 
● A completed idea map could be used as an overview before learners read 

content area text to help organize learners’ thoughts. 

Strategy Description Application 

K-W-L: Recalling what 

learners Know; Determining 

what they Want to know: 

Identifying what they Learn 

as they read 

Active thinking needed when reading expository text; the letters stand 

for the three activities the learner engages in when reading to learn.  

This can also be used prior to labs and/or demonstrations. 

● Learners can create a 3-column K-W-L strategy sheet filling it in before, 

during, and after they read a selection or conduct an experiment. 
● Learners can use the 3 column K-W-L strategy sheet before, during and 

after a research project.  
● Learners record what they know, questions they need answered, and finally 

the information they have gained.  

Debate Formal argument conducted as a contest between opposing sides on a 

specific question. 

The learners may debate the following:  

   -  The sides of a current news story causing controversy. 

   -  The issues presented in nonfiction literature they read.     

Effective Questioning Purposeful questions require students to use thinking skills; questions 

can be organized by increasing levels of complexity.  

Sample question: 

Level 1:  Gathering/Recalling Information 



Suggestions: 

• Know goal; select context 

• Plan questions 

• Phrase questions clearly 

• Allow flexibility 

• Avoid yes/no questions 

• Allow wait time (at least 3 seconds) 

• Avoid saying learner’s name before the question 

• Select learners randomly 

• Use positive feeling tone 

• Respond positively to all answers 

• Use the probing techniques to elicit more thorough responses 

• Offer opportunities for learners to react to or  

    rephrase another’s response 

 - What is an element? 

 - List the noble gases? 

 - What events led to the Cell Theory? 

 

Level 2:  Analyzing/Making Sense of Gathered Information 

 - Compare and contrast ionic and covalent bonds. 

 - What information supports the Law of Conservation of Matter? 

 - Classify the different species in an ecosystem. 

 

Level 3:  Applying and Evaluating Information 

 - Predict what will happen if one substance is mixed with another. 

 - How could you create a paper airplane that flies the farthest? 

 - How does the data support your hypothesis? 

Carouseling A round-robin brainstorming activity where learners travel from one 

station to another writing ideas. 

Students travel to different stations writing down observations of an unknown 

object.  Other students must infer what object is being described. 

 

Modeling The act of demonstrating the behavior or activity that is to be elicited 

from the learner.  

● The teacher models the first few steps of note taking. 
● A learner models appropriate use of a bar graph for a peer. 

Mini-lessons Lessons conducted to address the needs of one or a small group of 

learners in any subject area; they are usually of relatively short duration 

(10-15 minutes). 

● The teacher instructs five learners having difficulty with comparing one 

type of element with another. 
● The teacher reviews calculating the speed of an object given the distance 

traveled and the time.  

Strategy Description Application 
Thematic Units Units of study constructed around a central theme; they incorporate 

many skills and integrate curriculum areas.  

● The teacher may form interest groups. 
● The teacher may group learners in study groups according to topic. 

 

Cross-ability Grouping Grouping based upon factors other than ability; heterogeneous 

grouping; grouping based upon interest, topic studied, etc. This 

grouping method helps to avoid the stigma of “low” groups. 

● The teacher may form interest groups. 
● The teacher may group learners in study groups according to topic.  

Peer Practice A cooperative learning technique in which groups (pairs, triads, etc.) of 

learners practice the learning together, “Buddy Study.”  

● A small group of learners quizzes each other on the Periodic Table. 
● A pair of learners sits beside each other, chairs touching, but facing in 

opposite directions to “buddy” read aloud to each other. 

Conferencing Meetings between teacher and learners as a follow-up to instruction; 

these meetings reinforce the learning and help the teacher check for 

understanding.  

● The teacher meets with the learner to refine an lab conclusion written by 

the learner. 
● The learner and teacher meet to check for understanding on a controversial 

news topic. 
 

Changing, Rapping, Songs, 

Choral Response, etc. 

Highly motivating methods to practice, reinforce, and provide 

opportunities for the learner to hear, see, say, sing, and move 

rhythmically with the learning; learning becomes more vivid, 

repetitious, and memorable. 

● The intermediate learner could write and perform a rap to remember 

Newton’s Laws of Motion. 
● The learners may write and perform a song about a historical scientist. 

Learning Logs The learners communicate how and what they have understood about a 

concept or unit of study. They may describe their learning process, 

define a term, or indicate what they have learned.  

● The learner could summarize an activity.  
● The learner may assess an objective. 
● The learner could reflect upon an activity in the log.  
● The learner may list 2 or 3 interesting ideas in response to teacher/peer 



questions. 

The Prep A type of “advanced organizer” or pre-reading plan where the learners 

brainstorm what they know about the topic, recognize relationships 

between their ideas, and finally reform their knowledge upon 

discussion/reading. 

Before reading a selection, learners are asked what they know. The teacher  

    lists ideas and then attempts to relate ideas. Students add to, eliminate, or  

    enhance the knowledge determined after discussion/reading.  

The Request A questioning session first between teacher and learner to model, and 

then between learners; questioners alternate a variety of types/levels of 

questions. 

● After reading a selection, paired group learners, paired in groups, alternate 

questioning about the selection. 
● After reading a selection, paired learners attempt to incorporate higher level 

questions in the Request activity. 

Response Log A journal for recording lab results, attaining knowledge, current issues. ● May be used to do the following:  
● Respond in writing to a question, impression, mood, or reaction 
● Respond to open-ended questions, free-writing, vocabulary, or illustrations 
● Stimulate group discussions 
● Reflect on personal reactions while reading 
● Record new vocabulary 
● Write questions for discussion 

Reading to Students Reading aloud is seen as the single most influential factor in young 

children’s success in learning. It has a positive impact on student’s 

attitude toward reading. The teacher or a student may read to the class 

or a group of other students. 

May be used to do the following: 

● Improve listening skills 
● Build vocabulary 
● Aid reading comprehension 
● Integrate literature with social studies 
● Enjoy hearing a short story or excerpt 
● Review current events/issues  

Jigsawing Each student in turn becomes the “expert” on one subject by working 

with members from other teams. Upon returning to their team, each one 

in turn, teaches the rest of the group. 

May be used to do the following: 

● Acquiring new material 
● Review of information learned 
● Having a debate 

Mnemonic Schemes A technique to assist in memorization by association. May be used to do the following: 

● Memorize the classification pyramid – King Phillip Came Over For Good 

Spaghetti 

PMI Chart A technique to assist individuals or groups in brainstorming the 

positive, negative (minus) and interesting characteristics about existing 

situations. 

May be used to do the following: 

● Determine plusses, minuses, and interesting facts about global warming. 

 

  



 

Strategies for Modifying Instruction 

. All students benefit from a variety of instructional delivery methods. 
Organizational Difficulties Prior to having a guest speaker or taking field trips, it may be helpful to structure the situation. Use of a checklist or a set of questions generated by 

the class will help students focus on relevant information. Accessibility for students with disabilities should be considered when field trips are 

arranged. 

When assigning long-term projects/reports, provide a timeline with benchmarks as indicators for completion of major project/report sections. 

Students who have difficulty with organizational skills and time sequence may need to see completion of sections to maintain the organization of a 

lengthy project report. 

 

Limit the number of directions presented. Write directions on the board, on smartboard, or on paper. 

 

Provide a quiet place for the child to work. Use earphones to block out noise when studying. Or, place the child near you and away from distracting 

noise.   

Difficulties with Writing The use of computer software may be appropriate for activities that require significant amounts of writing by students. 

Conceptual Difficulties Identify, define, and pre-teach key vocabulary. Many terms in this syllabus are specific and may need continuous reinforcement for some students 

with disabilities. It would also be helpful to provide a list of these key words to the special education teacher in order to provide additional 

reinforcement in the special educational setting.  

 

Check periodically to determine student understanding of lectures, discussion, demonstration, etc., and how this is related to the overall topic. 

Encourage students to express their understanding. It may be necessary to have small group discussions or work with a partner to determine this.  

 

Provide student and special education teachers with a tape of lectures that contain substantial new vocabulary content for further review within their 

special education class.  

 

Assign a partner for the duration of a unit to a student as an additional resource to facilitate clarification of daily assignment, timelines for 

assignments, and to access daily class notes.  

 

Use visuals and hands-on experiences. 

 

Create flashcards on which a single vocabulary word has been written using a different color for each syllable. The definition may be written on the 

back of the card.   

Testing Difficulties Students with disabilities may use alternative test techniques. The needed testing modifications must be identified in the student’s Individualized 

Education Program (IEP). Both special and regular education teachers need to work in close cooperation so that the testing modifications can be used 

consistently throughout the student’s program. 

 

In severe cases of auditory dysfunction, children will need even more assistance in order to be successful, such as:  

1) Have another child take notes, 2) Dictate assignments on a tape recorder, and/or 3) Take oral tests instead of written ones.  

 
 

 



Science – Accommodations and Modifications Strategies for Consideration 
 

Special Education 
Students   

English Language 
Learners 

At-Risk Students Gifted and Talented 
Students  

Students with 504s 

● Pair visual 
prompts with 
verbal 
presentations 

● Utilize use of lab 
or experiments to 
give visual 
representation of 
concept  

● Ask students to 
restate 
information, 
directions, and 
assignments. 

● Pre Teach 
vocabulary 

● Provide flashcards 
with key science 
terminology   

● Use manipulatives 
and visual 
representation to 
examine concepts  

● Utilize mnemonic 
tricks to improve 
memory  

● Use manipulatives 
to visualize 
concept 

● Highlight key 
vocabulary-chart 
or vocabulary 
bank  

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Use of scribe 
● Adaptive computer 

● Create a word wall 
● Utilize native 

language 
translation (peer, 
online assistive 
technology, 
translation device, 
bilingual 
dictionary) 

● Preteach 
vocabulary 

● Use graphic 
organizers or 
other visual model 

● Use manipulatives 
to visualize 
concept 

● Highlight key 
vocabulary-chart 
or vocabulary 
bank  

● Use nonverbal 
responses 
(thumbs up/down) 

● Use sentence 
frames 

● Design questions 
for different 
proficiency levels 

● Utilize partners 
and partner talk 

● Break down large 
assignments into 
smaller tasks 

● Utilize “Can Do” 
Descriptors 
https://wida.wisc.e
du/teach/can-
do/descriptors 

● Pair visual 
prompts with 
verbal 
presentations  

● Utilize use of lab 
or experiments to 
give visual 
representation of 
concept  

● Ask students to 
restate 
information, 
directions, and 
assignments. 

● Work within group 
or partners. Self-
select partners 
ahead of time to 
choose positive 
role model.  

● Repeat and 
practice Model 
skills / techniques 
to be mastered. 

● Use metacognitive 
work 

● Extend  time to 
complete class 
work  

● Provide copy of 
class notes 

● Utilize preferential 
seating to be 
mutually 
determined by the 
student and 
teacher  

● Allow student to 
use a computer to 

● Structure the 

learning around 

explaining or 

solving a social or 

community-based 

issue.  

● Use project-based 

science learning to 

connect science 

with observable 

phenomena 

● Collaborate with 

after-school 

programs to 

extend learning 

opportunities.  

●  Interdisciplinary 

and problem-

based 

assignments with 

planned scope 

and sequence  

● Advance, 

accelerated, or 

compacted 

content  

● Abstract and 

advanced higher-

level thinking  

● Allowance for 

individual student 

interests  

● Assignments 

geared to 

● Pair visual 
prompts with 
verbal 
presentations 

● Utilize use of lab 
or experiments to 
give visual 
representation of 
concept  

● Ask students to 
restate 
information, 
directions, and 
assignments. 

● Preteach 
vocabulary  

● Use manipulatives 
and visual 
representation to 
examine concepts  

● Use mnemonic 
tricks to improve 
memory 

● Note taker or lab 
assistant 

● Group lab 
assignments 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 
to facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio 
& video recorded 
class sessions 

https://wida.wisc.edu/teach/can-do/descriptors
https://wida.wisc.edu/teach/can-do/descriptors
https://wida.wisc.edu/teach/can-do/descriptors


to type 
assignments 

● Adjustable lab 
tables and lab 
equipment within 
reach 

● Additional time for 
lab assignments 

● Assignments in 
electronic format 
to facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio 
& video recorded 
class sessions 

● Captioned videos 
● Preferred seating 
● Tactile drawings, 

graphs, and three-
dimensional 
models, 

● Large print 
handouts, lab 
signs, and 
equipment labels 

● Computer 
equipped to 
enlarge screen 
characters and 
images 

● LED projection 
microscopes 

● Audio, braille or 
electronic notes, 
handouts, and 
texts 

● Braille signs & 
equipment labels 

● Raised-line 
drawings, clay 
models, 3-D 
triangles and 

 
● Note taker or lab 

assistant 
● Group lab 

assignments 
● Additional time for 

lab assignments 
● Assignments in 

electronic format 
to facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio 
& video recorded 
class sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

 

 

complete 
assignments. 

● Use manipulatives 
to examine 

concepts  
● Note taker or lab 

assistant 
● Group lab 

assignments 
● Additional time for 

lab assignments 
● Assignments in 

electronic format 
to facilitate 
communication, 
web-based 
materials & 
assignments 

● Note takes, audio 
& video recorded 
class sessions 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

development in 

areas of affect, 

creativity, 

cognition, and 

research skills  

● Complex, in-depth 

assignments  

● Diverse 

enrichment that 

broadens learning  

● Variety in types of 

resources  

●  Community 

involvement  

● Cultural diversity  

●  Internship, 

mentorship, and 

other forms of 

apprenticeship 

 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 



spheres for 
geometric shapes 

● Verbal 
descriptions of 
visual aids 

● Auditory lab 
warning signs 

● Adaptive lab 
equipment 

● Computer with 
optical character 
reader and voice 
output 

● Interpreter or real 
time captioning 

● Demonstration 
reviews 

● Visual warning 
system for lab 
emergencies 
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8th Grade Science 
 
 

 

Unit 1:  Chemical Reactions 
 

PS1:  Matter and Its Interaction            
A.  Structure and Properties of Matter                     

B.  Chemical Reactions  

ETS1:  Engineering Design 
 B.  Developing Possible Solutions  

           C.  Optimizing the Design Solution 

 

Unit 4:  Waves and Electromagnetic Radiation 
 

PS4:  Waves and Their Application in Technologies for Information 
Transfer 

 A.  Wave Properties 

 B.  Electromagnetic Radiation 
 C.  Information Technologies and Instrumentation 

 

 
Unit 2:  Forces and Interactions 

 
PS2:  Motion and Stability:  Forces and Interactions 

 A.  Forces and Motion 
 B.  Types of Interactions 

 
Unit 5:  Human Impacts – Capstone Engineering Design Challenge 

 
ESS3:  Earth and Human Activities 

 B.  Natural Hazards 
 C.  Human Impacts on Earth Systems 

ETS1:  Engineering Design 

 A.  Defining and Delimiting an Engineering Problem 
 B.  Developing Possible Solutions 

 C.  Optimizing the Design Solution 
 

 

Unit 3: Energy 
 

PS3:  Energy 

 A.  Definitions of Energy  
 B.  Conservation of Energy and Energy Transfer 

 C.  Relationship Between Energy and Forces 
ETS1:  Engineering Design 

 A.  Defining and Delimiting an Engineering Problem 
 B.  Developing Possible Solutions 

 

 

 
  



 

Chemical Reactions 

Content Area: Science 

Unit Title: Chemical Reactions 

Target Course/Grade Level: Eighth Grade 

Unit Rationale  

According to the A Framework for K-12 Science Education, many substances react with other substances to form new substances.  These new substances have different 

properties than the original reactants.  The total number and type of atom does not change, therefore neither does the mass.  Understanding chemical reactions is an 

important foundation for life, earth and space sciences.  This unit is designed to help students compare properties of substances before and after a chemical reaction and 

understand that law of conservation of matter. 

Unit Summary  

Students understand what occurs at the atomic and molecular scale during chemical reactions. Students provide molecular level accounts to explain that chemical reactions 

involve regrouping of atoms to form new substances, and that atoms rearrange during chemical reactions. Students are also able to apply an understanding of the design 

and the process of optimization in engineering to chemical reaction systems. The crosscutting concepts of patterns and energy and matter are called out as organizing 

concepts for these disciplinary core ideas. In these performance expectations, students are expected to demonstrate proficiency in developing and using models, analyzing 

and interpreting data, and designing solutions. Students use these scientific and engineering practices to demonstrate understanding of the core ideas. 

 

Unit Essential Questions 

● What happens to the properties 

of a substance during a 

chemical reaction? 

● What happens to the total 

number of atoms during a 

chemical reaction? 

Unit Enduring Understandings 

● In a chemical reaction, atoms of the original substances are rearranged to create new molecules. 

● The number and types of  atoms does not change during a chemical reaction. 

STUDENT LEARNING OBJECTIVES (SLO) 

Students will... 

1. Design qualitative investigations to differentiate between physical and chemical changes in matter.  (PS1-2) 

2. Analyze and interpret data on the properties of substances before and after the substances interact to determine if a chemical reaction has occurred.  
[Clarification Statement:  Examples of reactions could include burning sugar or steel wool, fat reacting with sodium hydroxide, and mixing zinc with hydrogen 
chloride.] [Assessment Boundary:  Assessment is limited to analysis of the following properties:  density, melting point, boiling point, solubility, flammability, 
and odor.]  (PS1-2) 

3. Develop and use a model to describe how the total number of atoms does not change in a chemical reaction and thus mass is conserved.  [Clarification 
Statement:  Emphasis is on law of conservation of matter and on physical models or drawings, including digital forms that represent atoms.] [Assessment 
Boundary:  Assessment does not include the use of atomic masses, balancing symbolic equations, or intermolecular forces.]  (PS1.5) 

4. Compare the properties of reactants with the properties of the products when two or more substances are combined and react chemically.  (PS1.B) 

5. Undertake a design project to construct, test, and modify a device that either releases or absorbs thermal energy by chemical processes.* [Clarification 
Statement:  Emphasis is on the design, controlling the transfer of energy to the environment, and modification of a device using factors such as type and 
concentration of a substance. Examples of designs could involve chemical reactions such as dissolving ammonium chloride or calcium chloride.] [Assessment 
Boundary:  Assessment is limited to the criteria of amount, time, and temperature of substance in testing the device.]  (PS1-6) 



Science and Engineering Practices  

Developing and Using Models  

Modeling in 6–8 builds on K–5 and progresses to 

developing, using and revising models to describe, 

test, and predict more abstract phenomena and 

design systems. 

● Develop a model to predict and/or describe 

phenomena. (MS-PS1-1),(MS-PS1-4)  

● Develop a model to describe unobservable 

mechanisms. (MS-PS1-5) 

Analyzing and Interpreting Data  

Analyzing data in 6–8 builds on K–5 and 

progresses to extending quantitative analysis to 

investigations, distinguishing between correlation 

and causation, and basic statistical techniques of 

data and error analysis. 

● Analyze and interpret data to determine 

similarities and differences in findings. (MS-

PS1-2)  

Constructing Explanations and Designing 

Solutions 

Constructing explanations and designing solutions 

in 6–8 builds on K–5 experiences and progresses 

to include constructing explanations and designing 

solutions supported by multiple sources of 

evidence consistent with scientific knowledge, 

principles, and theories. 

● Undertake a design project, engaging in the 

design cycle, to construct and/or implement a 

solution that meets specific design criteria and 

constraints. (MS-PS1-6) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   

         Connections to Nature of Science 

 Scientific Knowledge is Based on Empirical 

Evidence 

● Science knowledge is based upon logical and 

conceptual connections between evidence and 

explanations. (MS-PS1-2) 

Science Models, Laws, Mechanisms, and 

Theories Explain Natural Phenomena 

● Laws are regularities or mathematical 

descriptions of natural phenomena. (MS-PS1-5) 

Disciplinary Core Ideas  

PS1.A: Structure and Properties of Matter 

● Each pure substance has characteristic 

physical and chemical properties (for any 

bulk quantity under given conditions) that 

can be used to identify it. (MS-PS1-2) 

(Note: This Disciplinary Core Idea is also 

addressed by MS-PS1-3.) 

PS1.B: Chemical Reactions  

● Substances react chemically in 

characteristic ways. In a chemical 

process, the atoms that make up the 

original substances are regrouped into 

different molecules, and these new 

substances have different properties from 

those of the reactants. (MS-PS1-2),(MS-

PS1-5) (Note: This Disciplinary Core 

Idea is also addressed by MS-PS1-3.)  

● The total number of each type of atom is 

conserved, and thus the mass does not 

change. (MS-PS1-5)  

● Some chemical reactions release energy, 

others store energy. (MS-PS1-6)  

ETS1.B: Developing Possible Solutions 

● A solution needs to be tested, and then 

modified on the basis of the test results, in 

order to improve it. (secondary to MS-

PS1-6) 

ETS1.C: Optimizing the Design Solution  

● Although one design may not perform the best 

across all tests, identifying the characteristics 

of the design that performed the best in each 

test can provide useful information for the 

redesign process - that is, some of the 

characteristics may be incorporated into the 

new design. (secondary to MS-PS1-6)  

● The iterative process of testing the most 

promising solutions and modifying what is 

proposed on the basis of the test results 

leads to greater refinement and ultimately to 

an optimal solution. (secondary to MS-PS1-

6)  

Crosscutting Concepts  

Patterns 

● Macroscopic patterns are related to the 

nature of microscopic and atomic-level 

structure. (MS-PS1-2) 

Energy and Matter  

● Matter is conserved because atoms are 

conserved in physical and chemical 

processes. (MS-PS1-5)  

● The transfer of energy can be tracked as 

energy flows through a designed or natural 

system. (MS-PS1-6) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 
Connections to other DCIs in this grade-band: 

MS.PS3.D (MS-PS1-2),(MS-PS1-6); MS.LS1.C (MS-PS1-2),(MS-PS1-5); MS.LS2.B (MS-PS1-5); MS.ESS2.A (MS-PS1-2),(MS-PS1-5) 

 

Articulation of DCIs across grade-bands: 

5.PS1.B (MS-PS1-2),(MS-PS1-5); HS.PS1.A (MS-PS1-6); HS.PS1.B (MS-PS1-2),(MS-PS1-5),(MS-PS1-6); HS.PS3.A (MS-PS1-6); HS.PS3.B (MS-PS1-6); 

HS.PS3.D (MS-PS1-6) 

Common Core State Standards Connections:  

ELA/Literacy –  

 

RST.6

-8.1 

Cite specific textual evidence to support analysis of science and technical texts, attending to the precise 

details of explanations or descriptions.(MS-PS1-2) 

RST.6

-8.3 

Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 

performing technical tasks. (MS-PS1-6) 

RST.6

-8.7 

Integrate quantitative or technical information expressed in words in a text with a version of that 

information expressed visually (e.g., in a flowchart, diagram, model, graph, or table). (MS-PS1-2),(MS-

PS1-5) 

WHS

T.6-8.7 

Conduct short research projects to answer a question (including a self-generated question), drawing on 

several sources and generating additional related, focused questions that allow for multiple avenues of 

exploration. (MS-PS1-6) 

 

Mathematics -  

MP.2 Reason abstractly and quantitatively. (MS-PS1-2),(MS-PS1-5) 

MP.4 Model with mathematics. (MS-PS1-5)  

6.RP.

A.3 

Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS1-2),(MS-PS1-5) 

6.SP.B

.4 

Display numerical data in plots on a number line, including dot plots, histograms, and box plots. (MS-

PS1-2) 

 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and 

collaborate and to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and 

impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the 

environment.    
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NJSLS. 

 
● Newsela: Nonfiction Literacy and Current Events 

            https://newsela.com/  

 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in 

this unit. 

   

● Discovery Techbook: Digital Textbook Resource 

http://www.discoveryeducation.com  

 

● Kahoot: Game-Based Learning Platform 

            https://getkahoot.com/ 

 

● Periodic Table Webquest: 

            http://www.chem4kids.com/files/elem_families.html  

 

● MOSA MACK Science Detective 

https://mosamack.com/  

○ Chemical and Physical Changes 

○ Atoms and Molecules 

○ States of Matter 

○ Matter and Its Interactions 

 

● Explore Learning Gizmo- 

https://explorelearning.com   

○ Chemical and Physical Changes 

○ Ionic & Covalent Bonds 

○ Density 

 

● Generation Genius 

https://www.generationgenius.com/  

○ Atoms & Molecules 

○ Chemical Reactions 

○ Properties of Elements 

 

 

 

 

https://newsela.com/
http://www.discoveryeducation.com/
https://getkahoot.com/
http://www.chem4kids.com/files/elem_families.html
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https://explorelearning.com/
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Specific to this unit, are the following activities: 

Video Resources: Chemical Reactions 

● Crash Course Science YouTube Channel 

● Crash Course Kids YouTube Channel 

● TED-Ed YouTube Channel 

● AsapSCIENCE YouTube Channel 

● National Geographic YouTube Channel 

● MooMooMath and Science YouTube Channel 

● Peekaboo Kidz YouTube Channel 

 

Laboratory Activities: 

● Lab-Aids (Experiencing Science): Identification of Chemical Reactions Kit 

● CO2 To The Rescue (Students 2 Science)- Students will be able to invent a small device that could rescue a cell phone that accidentally falls 

into water.  

● Glow It Up (Students 2 Science)- Students will investigate various chemical reactions that release energy in the form of light, known as 

chemiluminescence. 

● Changing States of Matter- Students discover that cooling water vapor can change it from a gas to a liquid.   

● Physical and Chemical Changes Lab- Students will observe and evaluate evidence of physical and chemical changes in a station-based 

laboratory activity to understand the nature of changes in matter.  

 
Problem-Based/Engineering Design Challenge: Reptile Egg Incubator 

http://www.middleschoolchemistry.com/lessonplans/chapter6/lesson11 

Chemical Reactions and Engineering Design  (NJSLS Standard: MS-PS1-6) 

Students use their findings and ideas about insulation and heat transfer to design, construct, test, and modify a device that either releases or absorbs 

thermal energy by chemical processes to save the reptile eggs. This is a week long, in class assignment that is completed in lab groups.  

Black Mambas Background Video: 

https://www.youtube.com/watch?v=GCQrEdhbGro  

 

Problem-Based/Engineering Design Challenge: Engineering Bioplastics 

Chemical Reactions and Engineering Design  (NJSLS Standard: MS-PS1-2) 

Engineering is Elementary- Plants to Plastics (Engineering Bioplastics): Students will explore problems created by traditional plastic materials and 

engineer bioplastics-plastics made from plant-based materials-as a potential solution to current plastic problems.  The website includes student 

engineering notebook, educator guide, and “Special Report” video. 
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Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 

multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each 

problem-based activity will be evaluated using a scaled rubric.  

 

The summative exam should focus on the performance expectations as outlined in the NJSLS. 

 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  

Formative assessments can be written or oral. 

 

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout 

the unit.  

 

 

  



 

The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 

achievement for the unit. 

 

Interdisciplinary Connections: Language Arts- Through the use of Newsela, students will read current event articles and be able to answer 

comprehension questions as well as be able to relay the main ideas and themes to their classmates. After several 

reading experiences, students will be leveled based on their comprehension skills and with more practice, they can 

improve their reading level. In addition, students will write four laboratory reports throughout the year. Their progress 

will be tracked and monitored for growth.  

 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions 

are necessary, students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory 

data will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be 

discussed. Class discussions will take place regarding its impact at that time and how it challenged the thinking and 

norms of that time.  

Integration of Technology: Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be 

asked to complete virtual modules along with investigating these topics independently using designated internet 

resources. These resources include: MOSA MACK Science Detective, Explore Learning Gizmos, Generation Genius, 

and IXL programs.  Students also will be viewing educational videos to further enhance their learning. Students will be 

informally assessed using the Kahoot online quiz and teacher created Google Form exit tickets.       

Differentiated Instruction: Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The 

activities, both done in school and at home, allow the students to review the concepts learned in each lesson. Additional 

resources and study tools are available for students. Students will be grouped heterogeneously to allow for peer 

scaffolding. When available, the in-class support teacher will be utilized.   

 

ELL – refer to ELL Curriculum. 

 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These 

activities contain advanced questions and research opportunities. Students are encouraged to investigate more deeply 

into topics to gain a more complex understanding of the content. Students are asked to create and design solutions to 

problems, with little guidance from the instructor throughout the process. 

 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning 

styles and strengths. In order to reach all learners, teachers can make use of the interactive investigations, pictures, 

movies, websites, and Science extension activities. 

 

 



 

NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills)  

Personal Finance Literacy 9.1 Career Awareness Exploration 

Preparedness and Training  9.2 

Life Literacies and Key Skills  9.4 

9.1.8.CR.1: Compare and contrast the 

role of philanthropy, volunteer service, 

and charities in community 

development and the quality of life in a 

variety of cultures. 

 

9.1.8.CR.2: Compare various ways to 

give back through strengths, passions, 

goals, and other personal factors. 

 

9.1.8.CR.3: Relate the importance of 

consumer, business, and government 

responsibility to the economy and 

personal finance. 

 

9.1.8.CR.4: Examine the implications 

of legal and ethical behaviors when 

making financial decisions. 

9.2.8.CAP.10: Evaluate how careers 

have evolved regionally, nationally, and 

globally.  

 

9.2.8.CAP.12: Assess personal strengths, 

talents, values, and interests to 

appropriate jobs and careers to maximize 

career potential. 

9.4.8.CI.1: Assess data gathered on varying perspectives on causes of climate change (e.g., cross-

cultural, gender-specific, generational), and determine how the data can best be used to design 

multiple potential solutions. 

 

9.4.8.CI.2: Repurpose an existing resource in an innovative way. 

 

9.4.8.CI.3: Examine challenges that may exist in the adoption of new ideas. 

 

9.4.8.CI.4: Explore the role of creativity and innovation in career pathways and industries. 

 

9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- and long-term effects to 

determine the most plausible option. 

 

9.4.8.DC.8: Explain how communities use data and technology to develop measures to respond 

to effects of climate change. 

 

9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives through active discussions 

to achieve a group goal. 

 

9.4.8.IML.4: Ask insightful questions to organize different types of data and create meaningful 

visualizations. 

 

9.4.8.IML.5: Analyze and interpret local or public data sets to summarize and effectively 

communicate the data. 

 

9.4.8.TL.1: Construct a spreadsheet in order to analyze multiple data sets, identify relationships, 

and facilitate data-based decision-making.  

 

9.4.8.TL.3: Select appropriate tools to organize and present information digitally.  

 

  



 

 

Forces and Interactions 

Content Area: Science 

Unit Title: Forces and Interactions 

Target Course/Grade Level: Eighth Grade 

Unit Rationale  

According to the A Framework for K-12 Science Education, the concept of forces can be used to explain and predict interactions between objects.  Forces can change an 

object’s motion, shape and orientation.  This unit is designed to help students understand and predict the effects of different forces (gravitational, electric, or magnetic) on 

objects.  

 

Unit Summary  

Students are able to apply Newton’s Third Law of Motion to relate forces to explain the motion of objects. Students also apply ideas about gravitational, electrical, and 

magnetic forces to explain a variety of phenomena including beginning ideas about why some materials attract each other while other repel. In particular, students 

develop the understanding that gravitational interactions are always attractive but that electrical and magnetic forces can be both attractive and negative. Students also 

develop ideas that objects can exert forces on each other even though the objects are not in contact, through fields. Students apply engineering practices and concept to 

solve a problem caused when objects collide. The crosscutting concepts of cause and effect; system and system models; stability and change; and the influence of 

science, engineering, and technology on society and the natural world serve as organizing concepts for these disciplinary core ideas. In these performance expectations, 

students are expected to demonstrate proficiency in asking questions, planning and carrying out investigations, and designing solutions, and engaging in argument; and to 

use these practices to demonstrate understanding of the core ideas. 

 

Unit Essential Questions 

● What is needed to change an 

object’s motion? 
 

● What factors affect the strength of 

electric and magnetic forces? 
 

● How does the mass of an object 

affect its gravitational force? 

Unit Enduring Understandings 

● The motion of an object is determined by the sum of the forces acting upon it. 

● The greater the mass of an object, the greater the forces needed to change its motion. 

● Gravitational forces depend on the mass of the objects and the distance between them.  

● Electric and magnetic forces do not require objects to be in contact; they are dependent upon the size of the charge 

or current and the distance between the objects that are interacting. 

● There are force fields created by forces that act at a distance (gravitational, electric, magnetic). 

 

  



STUDENT LEARNING OBJECTIVES (SLO) 

Students will... 
1. Apply Newton’s Third Law to design a solution to a problem involving the motion of two colliding objects.* [Clarification Statement: Examples of practical 

problems could include the impact of collisions between two cars, between a car and stationary objects, and between a meteor and a space vehicle.] [Assessment 

Boundary: Assessment is limited to vertical or horizontal interactions in one dimension.]  (PS2-1) 

2. Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the forces on the object and the mass of the object. 

[Clarification Statement: Emphasis is on balanced (Newton’s First Law) and unbalanced forces in a system, qualitative comparisons of forces, mass and changes in 

motion (Newton’s Second Law), frame of reference, and specification of units.] [Assessment Boundary: Assessment is limited to forces and changes in motion in 

one-dimension in an inertial reference frame and to change in one variable at a time. Assessment does not include the use of trigonometry.](PS2-2) 

3. Ask questions about data to determine the factors that affect the strength of electric and magnetic forces. [Clarification Statement: Examples of devices that 

use electric and magnetic forces could include electromagnets, electric motors, or generators. Examples of data could include the effect of the number of turns of 

wire on the strength of an electromagnet, or the effect of increasing the number or strength of magnets on the speed of an electric motor.] [Assessment Boundary: 

Assessment about questions that require quantitative answers is limited to proportional reasoning and algebraic thinking.] (PS2-3) 

4. Construct and present arguments using evidence to support the claim that gravitational interactions are attractive and depend on the masses of interacting 

objects. [Clarification Statement: Examples of evidence for arguments could include data generated from simulations or digital tools; and charts displaying mass, 

strength of interaction, distance from the Sun, and orbital periods of objects within the solar system.] [Assessment Boundary: Assessment does not include Newton’s 

Law of Gravitation or Kepler’s Laws.] (PS2-4) 

5. Conduct an investigation and evaluate the experimental design to provide evidence that fields exist between objects exerting forces on each other even 

though the objects are not in contact. [Clarification Statement: Examples of this phenomenon could include the interactions of magnets, electrically-charged strips 

of tape, and electrically-charged pith balls. Examples of investigations could include first-hand experiences or simulations.] [Assessment Boundary: Assessment is 

limited to electric and magnetic fields, and limited to qualitative evidence for the existence of fields.] (PS2-5) 

 

  



 

Science and Engineering Practices  
Asking Questions and Defining Problems  
Asking questions and defining problems in 
grades 6–8 builds from grades K–5 experiences 
and progresses to specifying relationships 
between variables, and clarifying arguments 
and models. 
● Ask questions that can be investigated 

within the scope of the classroom, outdoor 
environment, and museums and other 
public facilities with available resources 
and, when appropriate, frame a hypothesis 
based on observations and scientific 
principles. (MS-PS2-3) 

Planning and Carrying Out Investigations  
Planning and carrying out investigations to 
answer questions or test solutions to problems 
in 6–8 builds on K–5 experiences and progresses 
to include investigations that use multiple 
variables and provide evidence to support 
explanations or design solutions. 
● Plan an investigation individually and 

collaboratively, and in the design: identify 
independent and dependent variables and 
controls, what tools are needed to do the 
gathering, how measurements will be 
recorded, and how many data are needed 
to support a claim. (MS-PS2-2) 

● Conduct an investigation and evaluate the 
experimental design to produce data to 
serve as the basis for evidence that can 
meet the goals of the investigation. (MS-
PS2-5) 

 
Constructing Explanations and Designing 
Solutions 
Constructing explanations and designing 
solutions in 6–8 builds on K–5 experiences and 
progresses to include constructing explanations 
and designing solutions supported by multiple 

Disciplinary Core Ideas  
PS2.A: Forces and Motion  
● For any pair of interacting objects, the 

force exerted by the first object on the 
second object is equal in strength to the 
force that the second object exerts on the 
first, but in the opposite direction 
(Newton’s third law). (MS-PS2-1) 

● The motion of an object is determined by 
the sum of the forces acting on it; if the 
total force on the object is not zero, its 
motion will change. The greater the mass 
of the object, the greater the force 
needed to achieve the same change in 
motion. For any given object, a larger 
force causes a larger change in motion. 
(MS-PS2-2) 

● All positions of objects and the directions 
of forces and motions must be described 
in an arbitrarily chosen reference frame 
and arbitrarily chosen units of size. In 
order to share information with other 
people, these choices must also be 
shared. (MS-PS2-2) 

PS2.B: Types of Interactions  
● Electric and magnetic (electromagnetic) 

forces can be attractive or repulsive, and 
their sizes depend on the magnitudes of 
the charges, currents, or magnetic 
strengths involved and on the distances 
between the interacting objects. (MS-PS2-
3) 

● Gravitational forces are always attractive. 
There is a gravitational force between any 
two masses, but it is very small except 
when one or both of the objects have 
large mass—e.g., Earth and the sun. (MS-
PS2-4) 

● Forces that act at a distance (electric, 

Crosscutting Concepts  
Cause and Effect  
● Cause and effect relationships may be used to 

predict phenomena in natural or designed 
systems. (MS-PS2-3),(MS-PS2-5) 

Systems and System Models  
● Models can be used to represent systems and 

their interactions—such as inputs, processes and 
outputs—and energy and matter flows within 
systems. (MS-PS2-1),(MS-PS2-4) 

Stability and Change  
● Explanations of stability and change in natural or 

designed systems can be constructed by 
examining the changes over time and forces at 
different scales. (MS-PS2-2) 

   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
        Connections to Engineering, Technology, 
                     and Applications of Science 
  
Influence of Science, Engineering, and Technology 
on Society and the Natural World 
● The uses of technologies and any limitations on 

their use are driven by individual or societal 
needs, desires, and values; by the findings of 
scientific research; and by differences in such 
factors as climate, natural resources, and 
economic conditions. (MS-PS2-1) 
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sources of evidence consistent with scientific 
ideas, principles, and theories. 

● Apply scientific ideas or principles to design 
an object, tool, process or system. (MS-PS2-
1) 

 
Engaging in Argument from Evidence  
Engaging in argument from evidence in 6–8 
builds from K–5 experiences and progresses to 
constructing a convincing argument that 
supports or refutes claims for either 
explanations or solutions about the natural and 
designed world. 
● Construct and present oral and written 

arguments supported by empirical evidence 
and scientific reasoning to support or refute 
an explanation or a model for a 
phenomenon or a solution to a problem. 
(MS-PS2-4) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   
         Connections to Nature of Science 
  
Scientific Knowledge is Based on Empirical 
Evidence 
● Science knowledge is based upon logical 

and conceptual connections between 
evidence and explanations. (MS-PS2-
2),(MS-PS2-4) 

magnetic, and gravitational) can be 
explained by fields that extend through 
space and can be mapped by their effect 
on a test object (a charged object, or a 
ball, respectively). (MS-PS2-5) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 
 
Connections to other DCIs in this grade-band: 
MS.PS3.A (MS-PS2-2); MS.PS3.B (MS-PS2-2); MS.PS3.C (MS-PS2-1); MS.ESS1.A (MS-PS2-4); MS.ESS1.B (MS-PS2-4); MS.ESS2.C (MS-PS2-2),(MS-PS2-4) 

 

Articulation of DCIs across grade-bands:  
3.PS2.A (MS-PS2-1),(MS-PS2-2); 3.PS2.B (MS-PS2-3),(MS-PS2-5); 5.PS2.B (MS-PS2-4); HS.PS2.A (MS-PS2-1),(MS-PS2-2); HS.PS2.B (MS-PS2-3),(MS-PS2-4),(MS-PS2-5); HS.PS3.A 
(MS-PS2-5); HS.PS3.B (MS-PS2-2),(MS-PS2-5); HS.PS3.C (MS-PS2-5); HS.ESS1.B (MS-PS2-2),(MS-PS2-4) 

Common Core State Standards Connections:  
 
ELA/Literacy -  
RST.6-
8.1 

Cite specific textual evidence to support analysis of science and technical texts, attending to the 
precise details of explanations or descriptions. (MS-PS2-1),(MS-PS2-3) 

RST.6-
8.3 

Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks. (MS-PS2-1),(MS-PS2-2),(MS-PS2-5) 

WHST.6
-8.1 

Write arguments focused on discipline-specific content. (MS-PS2-4) 

WHST.6
-8.7 

Conduct short research projects to answer a question (including a self-generated question), drawing 
on several sources and generating additional related, focused questions that allow for multiple 
avenues of exploration. (MS-PS2-1),(MS-PS2-2),(MS-PS2-5) 
 

Mathematics -  
MP.2 Reason abstractly and quantitatively. (MS-PS2-1),(MS-PS2-2),(MS-PS2-3) 
6.NS.
C.5 

Understand that positive and negative numbers are used together to describe quantities having 
opposite directions or values; use positive and negative numbers to represent quantities in real-world 
contexts, explaining the meaning of 0 in each situation. (MS-PS2-1) 

6.EE.
A.2 

Write, read, and evaluate expressions in which letters stand for numbers. (MS-PS2-1),(MS-PS2-2) 

7.EE.B
.3 

Solve multi-step real-life and mathematical problems posed with positive and negative rational 
numbers in any form, using tools strategically. Apply properties of operations to calculate with numbers 
in any form; convert between forms as appropriate; and assess the reasonableness of answers using 
mental computation and estimation strategies. (MS-PS2-1),(MS-PS2-2) 

7.EE.B
.4 

Use variables to represent quantities in a real-world or mathematical problem, and construct simple 
equations and inequalities to solve problems by reasoning about the quantities. (MS-PS2-1),(MS-PS2-2) 
 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate 

and to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 

technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.   
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NJSLS. 

 
● Newsela: Nonfiction Literacy and Current Events 

            https://newsela.com/  

 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this 

unit. 

   

● Discovery Education 

http://www.discoveryeducation.com  

 

● Kahoot: Game-Based Learning Platform 

            https://getkahoot.com/ 
 

● MOSA MACK Science Detective 

https://mosamack.com/  

○ Force and Motion 

○ Electricity 

○ Gravity 

 

● Explore Learning Gizmo- 

https://explorelearning.com   

○ Measuring Motion 

○ Free Fall Tower 

○ Gravity Pitch 

○ Circuit Builder 

 

● Generation Genius 

https://www.generationgenius.com/  

○ Newton’s Laws of Motion 

○ Electric and Magnetic Fields 

○ Electricity & Circuits 

Video Resources: Forces and Interactions 

● Crash Course Science YouTube Channel 

● Crash Course Kids YouTube Channel 

● TED-Ed YouTube Channel 

● AsapSCIENCE YouTube Channel 

● National Geographic YouTube Channel 

● MooMooMath and Science YouTube Channel 

● Peekaboo Kidz YouTube Channel 

https://newsela.com/
http://www.discoveryeducation.com/
https://getkahoot.com/
https://mosamack.com/
https://explorelearning.com/
https://www.generationgenius.com/
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/


Specific to this unit, are the following activities: 

Videos: 

Forces and Motion: https://www.youtube.com/watch?v=QD3T7d5SWKk 

Types of Interactions: https://www.youtube.com/watch?v=U-uJ8KhRQIc 

First Law of Motion: https://www.youtube.com/watch?v=08BFCZJDn9w  

Terminal Velocity: https://www.youtube.com/watch?v=p0IZsfzDS4s 

Second Law NFL: https://www.youtube.com/watch?v=qu_P4lbmV_I   

Conservation of Momentum: https://www.youtube.com/watch?v=tdg4PmPL8ro  

3rd Law of Motion NFL: https://www.youtube.com/watch?v=e1lzB36aHD4  

Electricity and Magnetism:  

1.) https://www.youtube.com/watch?v=TFlVWf8JX4A 

2.) https://www.youtube.com/watch?v=yc2-363MIQs 

3.) https://www.youtube.com/watch?v=s94suB5uLWw 

4.) https://www.youtube.com/watch?v=yXCeuSiTOug  

5.) https://www.youtube.com/watch?v=hFAOXdXZ5TM 

6.) https://www.youtube.com/watch?v=czMh3BnHFHQ   

7.) https://www.youtube.com/watch?v=TTFIXmubvkQ 

 

Laboratory Activities:  

Car Crash Physics 

https://education.ufl.edu/gjones/files/2013/04/teachers_guidePhysics.pdf 

Forces and Engineering Design  (NGSS Standard: MS-PS2-1)  

Students will be able to explore and explain the basics of car crashes. Students will investigate the topics of inertia, momentum, and the laws of motion. Each 

student will design and construct a collision safety device.  

 

Understanding Car Crashes: (worksheet to go along) 
https://www.youtube.com/watch?v=yUpiV2I_IRI  

Car Crash Prezi Presentation: 

https://prezi.com/v4fdxy66hmtt/physics-of-crashes-middle-school/ 

 

Electromagnetic Power! 

Forces and Engineering Design (NGSS Standard: MS- PS2-3) 

http://www.regent.edu/acad/schedu/pdfs/mcms/electromagnetic_power.pdf 

https://sciencebob.com/wp-content/uploads/2015/02/Make_An_Electromagnet1.pdf  

http://www.troup.k12.ga.us/userfiles/929/my%20files/science/ms%20science/8th%20science/electricity_magnetism/electricity_magnetism_unit_resources_scho

olpointe.pdf?id=21324 

Students will build several electromagnets and determine how the number of winds affects the strength of the magnetic field. 

 

 

https://www.youtube.com/watch?v=QD3T7d5SWKk
https://www.youtube.com/watch?v=QD3T7d5SWKk
https://www.youtube.com/watch?v=QD3T7d5SWKk
https://www.youtube.com/watch?v=U-uJ8KhRQIc
https://www.youtube.com/watch?v=08BFCZJDn9w
https://www.youtube.com/watch?v=p0IZsfzDS4s
https://www.youtube.com/watch?v=qu_P4lbmV_I
https://www.youtube.com/watch?v=tdg4PmPL8ro
https://www.youtube.com/watch?v=e1lzB36aHD4
https://www.youtube.com/watch?v=TFlVWf8JX4A
https://www.youtube.com/watch?v=yc2-363MIQs
https://www.youtube.com/watch?v=s94suB5uLWw
https://www.youtube.com/watch?v=yXCeuSiTOug
https://www.youtube.com/watch?v=hFAOXdXZ5TM
https://www.youtube.com/watch?v=czMh3BnHFHQ
https://education.ufl.edu/gjones/files/2013/04/teachers_guidePhysics.pdf
https://www.youtube.com/watch?v=yUpiV2I_IRI
https://prezi.com/v4fdxy66hmtt/physics-of-crashes-middle-school/
http://www.regent.edu/acad/schedu/pdfs/mcms/electromagnetic_power.pdf
https://sciencebob.com/wp-content/uploads/2015/02/Make_An_Electromagnet1.pdf
http://www.troup.k12.ga.us/userfiles/929/my%20files/science/ms%20science/8th%20science/electricity_magnetism/electricity_magnetism_unit_resources_schoolpointe.pdf?id=21324
http://www.troup.k12.ga.us/userfiles/929/my%20files/science/ms%20science/8th%20science/electricity_magnetism/electricity_magnetism_unit_resources_schoolpointe.pdf?id=21324


Problem-Based/Engineering Design Challenge: Egg Drop Experiment 

Forces and Engineering Design  (NJSLS Standard: (MS-PS2-1)  

Students will be able to design, construct, test, and modify a device that will protect an egg from the dynamic forces of space flight. Students will be examining 

the process that NASA practices when testing aerospace equipment.   

 

Problem-Based/Engineering Design Challenge: Catapult Challenge 

Forces and Engineering Design  (NJSLS Standard: (MS-PS2-1)  

Students will be able to design, construct, test, and modify two catapults using different materials.  Students will use their two catapults to undergo three 

different tests to determine accuracy and power. The students will be able to determine the average distances and determine the angle of launch for each catapult 

distance.  

 

  



 

 

 

Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 

multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each 

problem-based activity will be evaluated using a scaled rubric.  

 

The summative exam should focus on the performance expectations as outlined in the NJSLS. 

 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  

Formative assessments can be written or oral. 

 

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout 

the unit.  

 

 

 

  



The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 

achievement for the unit. 
Interdisciplinary Connections: Language Arts- Through the use of Newsela, students will read current event articles and be able to answer 

comprehension questions as well as be able to relay the main ideas and themes to their classmates. After several reading 

experiences, students will be leveled based on their comprehension skills and with more practice, they can improve their 

reading level. In addition, students will write four laboratory reports throughout the year. Their progress will be tracked 

and monitored for growth.  

 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are 

necessary, students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data 

will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be 

discussed. Class discussions will take place regarding its impact at that time and how it challenged the thinking and norms 

of that time.  

Integration of Technology: Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked 

to complete virtual modules along with investigating these topics independently using designated internet resources. These 

resources include: MOSA MACK Science Detective, Explore Learning Gizmos, Generation Genius, and IXL programs.  

Students also will be viewing educational videos to further enhance their learning. Students will be informally assessed 

using the Kahoot online quiz and teacher created Google Form exit tickets.       

Differentiated Instruction: Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, 

both done in school and at home, allow the students to review the concepts learned in each lesson. Additional resources 

and study tools are available for students. Students will be grouped heterogeneously to allow for peer scaffolding. When 

available, the in-class support teacher will be utilized.   

 

ELL – refer to ELL Curriculum. 

 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These 

activities contain advanced questions and research opportunities. Students are encouraged to investigate more deeply into 

topics to gain a more complex understanding of the content. Students are asked to create and design solutions to problems, 

with little guidance from the instructor throughout the process. 

 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles 

and strengths. In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, 

websites, and Science extension activities. 

 

 

 

 



NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills)  

Personal Finance Literacy 9.1 Career Awareness Exploration 

Preparedness and Training  9.2 

Life Literacies and Key Skills  9.4 

9.1.8.CR.1: Compare and contrast the 

role of philanthropy, volunteer service, 

and charities in community 

development and the quality of life in a 

variety of cultures. 

 

9.1.8.CR.2: Compare various ways to 

give back through strengths, passions, 

goals, and other personal factors. 

 

9.1.8.CR.3: Relate the importance of 

consumer, business, and government 

responsibility to the economy and 

personal finance. 

 

9.1.8.CR.4: Examine the implications 

of legal and ethical behaviors when 

making financial decisions. 

9.2.8.CAP.10: Evaluate how careers 

have evolved regionally, nationally, and 

globally.  

 

9.2.8.CAP.12: Assess personal strengths, 

talents, values, and interests to 

appropriate jobs and careers to maximize 

career potential. 

9.4.8.CI.1: Assess data gathered on varying perspectives on causes of climate change (e.g., cross-

cultural, gender-specific, generational), and determine how the data can best be used to design 

multiple potential solutions. 

 

9.4.8.CI.2: Repurpose an existing resource in an innovative way. 

 

9.4.8.CI.3: Examine challenges that may exist in the adoption of new ideas. 

 

9.4.8.CI.4: Explore the role of creativity and innovation in career pathways and industries. 

 

9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- and long-term effects to 

determine the most plausible option. 

 

9.4.8.DC.8: Explain how communities use data and technology to develop measures to respond 

to effects of climate change. 

 

9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives through active discussions 

to achieve a group goal. 

 

9.4.8.IML.4: Ask insightful questions to organize different types of data and create meaningful 

visualizations. 

 

9.4.8.IML.5: Analyze and interpret local or public data sets to summarize and effectively 

communicate the data. 

 

9.4.8.TL.1: Construct a spreadsheet in order to analyze multiple data sets, identify relationships, 

and facilitate data-based decision-making.  

 

9.4.8.TL.3: Select appropriate tools to organize and present information digitally.  

 
  



 

Energy 

Content Area: Science 

Unit Title:  Energy 

Target Course/Grade Level: Eighth Grade 

Unit Rationale  

According to the A Framework for K-12 Science Education, the transfer of energy between objects and/or systems can explain and predict the interactions between the 

objects. 

Unit Summary  

Students understand qualitative ideas about energy including that the interactions of objects can be explained and predicted using the concept of transfer of energy from 

one object or system of objects to another, and that the total change of energy in any system is always equal to the total energy transferred into or out of the system. 

Students also understand that when objects are moving they have kinetic energy and that objects may also contain stored (potential) energy, depending on their relative 

positions. Students know the difference between energy and temperature, and begin to develop an understanding of the relationship between force and energy. Students are 

also able to apply an understanding of design to the process of energy transfer. The crosscutting concepts of scale, proportion, and quantity; systems and system models; 

and energy are called out as organizing concepts for these disciplinary core ideas. Students demonstrate proficiency in developing and using models, planning 

investigations, analyzing and interpreting data, and designing solutions, and engaging in argument from evidence; and to use these practices to demonstrate understanding 

of the core ideas in Energy. 

 

Unit Essential Questions 

● What is the relationship 

between the kinetic energy of 

an object to its mass and 

speed? 

● How is potential energy 

determined? 

● How can the transfer of 

thermal energy be increased or 

decreased? 

● What are some factors that 

determine energy transfer? 

Unit Enduring Understandings 

● Kinetic energy is the energy of motion.  It is dependent on the mass of an object and its speed. 

● Potential energy is energy that is stored. 

● Heat is the energy transferred from one object/system to another. 

● Temperature is the measure of the kinetic energy of particles of matter. 

 

STUDENT LEARNING OBJECTIVES (SLO) 

Students will... 

1. Construct and interpret graphical displays of data to describe the relationships of kinetic energy to the mass of an object and to the speed of an object. 

[Clarification Statement: Emphasis is on descriptive relationships between kinetic energy and mass separately from kinetic energy and speed. Examples could 

include riding a bicycle at different speeds, rolling different sizes of rocks downhill, and getting hit by a wiffle ball versus a tennis ball.] (PS3-1) 

2. Develop a model to describe that when the arrangement of objects interacting at a distance changes, different amounts of potential energy are stored in 

the system. [Clarification Statement: Emphasis is on relative amounts of potential energy, not on calculations of potential energy. Examples of objects within 

systems interacting at varying distances could include: the Earth and either a roller coaster cart at varying positions on a hill or objects at varying heights on 

shelves, changing the direction/orientation of a magnet, and a balloon with static electrical charge being brought closer to a classmate’s hair. Examples of models 



could include representations, diagrams, pictures, and written descriptions of systems.] [Assessment Boundary: Assessment is limited to two objects and electric, 

magnetic, and gravitational interactions.]  (PS3-2) 

3. Apply scientific principles to design, construct, and test a device that either minimizes or maximizes thermal energy transfer.* [Clarification Statement: 

Examples of devices could include an insulated box, a solar cooker, and a Styrofoam cup.] [Assessment Boundary: Assessment does not include calculating the 

total amount of thermal energy transferred.]  (PS3-3) 

4. Plan an investigation to determine the relationships among the energy transferred, the type of matter, the mass, and the change in the average kinetic 

energy of the particles as measured by the temperature of the sample. [Clarification Statement: Examples of experiments could include comparing final water 

temperatures after different masses of ice melted in the same volume of water with the same initial temperature, the temperature change of samples of different 

materials with the same mass as they cool or heat in the environment, or the same material with different masses when a specific amount of energy is added.] 

[Assessment Boundary: Assessment does not include calculating the total amount of thermal energy transferred.] (PS3-4) 

5. Construct, use, and present arguments to support the claim that when the kinetic energy of an object changes, energy is transferred to or from the 

object. [Clarification Statement: Examples of empirical evidence used in arguments could include an inventory or other representation of the energy before and 

after the transfer in the form of temperature changes or motion of object.] [Assessment Boundary: Assessment does not include calculations of energy.]  (PS3-5) 

  

| 

 

  



 

Science and Engineering Practices  

Developing and Using Models  

Modeling in 6–8 builds on K–5 and 

progresses to developing, using and 

revising models to describe, test, and 

predict more abstract phenomena and 

design systems. 

● Develop a model to describe 

unobservable mechanisms. (MS-

PS3-2) 

Planning and Carrying Out 

Investigations  

Planning and carrying out 

investigations to answer questions or 

test solutions to problems in 6–8 

builds on K–5 experiences and 

progresses to include investigations 

that use multiple variables and provide 

evidence to support explanations or 

design solutions. 

● Plan an investigation individually 

and collaboratively, and in the 

design: identify independent and 

dependent variables and controls, 

what tools are needed to do the 

gathering, how measurements will 

be recorded, and how many data 

are needed to support a claim. 

(MS-PS3-4) 

Analyzing and Interpreting Data  

Analyzing data in 6–8 builds on K–5 

and progresses to extending 

quantitative analysis to investigations, 

distinguishing between correlation and 

causation, and basic statistical 

techniques of data and error analysis. 

● Construct and interpret graphical 

displays of data to identify linear 

and nonlinear relationships. (MS-

PS3-1) 
Constructing Explanations and 

Designing Solutions  

Constructing explanations and 

Disciplinary Core Ideas  

PS3.A: Definitions of Energy  

● Motion energy is properly called kinetic 

energy; it is proportional to the mass of 

the moving object and grows with the 

square of its speed. (MS-PS3-1) 

● A system of objects may also contain 

stored (potential) energy, depending on 

their relative positions. (MS-PS3-2) 

● Temperature is a measure of the average 

kinetic energy of particles of matter. The 

relationship between the temperature and 

the total energy of a system depends on 

the types, states, and amounts of matter 

present. (MS-PS3-3),(MS-PS3-4) 

PS3.B: Conservation of Energy and Energy 

Transfer  

● When the motion energy of an object 

changes, there is inevitably some other 

change in energy at the same time. (MS-

PS3-5) 

● The amount of energy transfer needed to 

change the temperature of a matter 

sample by a given amount depends on the 

nature of the matter, the size of the 

sample, and the environment. (MS-PS3-

4) 

● Energy is spontaneously transferred out 

of hotter regions or objects and into 

colder ones. (MS-PS3-3) 

PS3.C: Relationship Between Energy and 

Forces  

● When two objects interact, each one 

exerts a force on the other that can cause 

energy to be transferred to or from the 

object. (MS-PS3-2) 

ETS1.A: Defining and Delimiting an 

Engineering Problem  

● The more precisely a design task’s 

criteria and constraints can be defined, 

Crosscutting Concepts  

Scale, Proportion, and Quantity  

● Proportional relationships (e.g. speed as the ratio of distance 

traveled to time taken) among different types of quantities provide 

information about the magnitude of properties and processes. (MS-

PS3-1),(MS-PS3-4) 

Systems and System Models 

● Models can be used to represent systems and their interactions – 

such as inputs, processes, and outputs – and energy and matter flows 

within systems. (MS-PS3-2) 

Energy and Matter  

● Energy may take different forms (e.g. energy in fields, thermal 

energy, energy of motion). (MS-PS3-5) 

● The transfer of energy can be tracked as energy flows through a 

designed or natural system. (MS-PS3-3) 
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designing solutions in 6–8 builds on 

K–5 experiences and progresses to 

include constructing explanations and 

designing solutions supported by 

multiple sources of evidence 

consistent with scientific ideas, 

principles, and theories. 

● Apply scientific ideas or 

principles to design, construct, 

and test a design of an object, 

tool, process or system. (MS-PS3-

3) 

Engaging in Argument from 

Evidence  

Engaging in argument from evidence 

in 6–8 builds on K–5 experiences and 

progresses to constructing a 

convincing argument that supports or 

refutes claims for either explanations 

or solutions about the natural and 

designed worlds. 

● Construct, use, and present oral 

and written arguments supported 

by empirical evidence and 

scientific reasoning to support or 

refute an explanation or a model 

for a phenomenon. (MS-PS3-5) 

- - - - - - - - - - - - - - - - - - - - - - - - - - -

 - - - - - - - - - -  

           Connections to Nature of 

Science 

  

Scientific Knowledge is Based on 

Empirical Evidence  

● Science knowledge is based upon 

logical and conceptual 

connections between evidence and 

explanations (MS-PS3-4),(MS-

PS3-5) 

the more likely it is that the designed 

solution will be successful. Specification 

of constraints includes consideration of 

scientific principles and other relevant 

knowledge that is likely to limit possible 

solutions. (secondary to MS-PS3-3) 

ETS1.B: Developing Possible Solutions  

● A solution needs to be tested, and then 

modified on the basis of the test results in 

order to improve it. There are systematic 

processes for evaluating solutions with 

respect to how well they meet criteria and 

constraints of a problem. (secondary to 

MS-PS3-3) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 
 

Connections to other DCIs in this grade-band: 

MS.PS1.A (MS-PS3-4); MS.PS1.B (MS-PS3-3); MS.PS2.A (MS-PS3-1),(MS-PS3-4),(MS-PS3-4); MS.ESS2.A (MS-PS3-3); MS.ESS2.C (MS-PS3-3),(MS-PS3-4); 

MS.ESS2.D (MS-PS3-3),(MS-PS3-4); MS.ESS3.D (MS-PS3-4) 

Articulation of DCIs across grade-bands: 

4.PS3.B (MS-PS3-1),(MS-PS3-3); 4.PS3.C (MS-PS3-4),(MS-PS3-5); HS.PS1.B (MS-PS3-4); HS.PS2.B (MS-PS3-2); HS.PS3.A (MS-PS3-1),(MS-PS3-4),(MS-PS3-5); 

HS.PS3.B (MS-PS3-1),(MS-PS3-2),(MS-PS3-3),(MS-PS3-4),(MS-PS3-5); HS.PS3.C (MS-PS3-2) 

ELA/Literacy -  

RST.6-

8.1 

Cite specific textual evidence to support analysis of science and technical texts, attending to the 

precise details of explanations or descriptions. (MS-PS3-1),(MS-PS3-5) 

RST.6-

8.3 

Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 

performing technical tasks. (MS-PS3-3),(MS-PS3-3) 

RST.6-

8.7 

Integrate quantitative or technical information expressed in words in a text with a version of that 

information expressed visually (e.g., in a flowchart, diagram, model, graph, or table). (MS-PS3-1) 

WHST.6-

8.1 

Write arguments focused on discipline content. (MS-PS3-5) 

WHST.6-

8.7 

Conduct short research projects to answer a question (including a self-generated question), drawing 

on several sources and generating additional related, focused questions that allow for multiple 

avenues of exploration. (MS-PS3-3),(MS-PS3-4) 

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims 

and evidence, and add interest. (MS-PS3-2) 

Mathematics -  

MP.2 Reason abstractly and quantitatively. (MS-PS3-1),(MS-PS3-4),(MS-PS3-5) 

6.RP.A.1 Understand the concept of ratio and use ratio language to describe a ratio relationship between two 

quantities. (MS-PS3-1),(MS-PS3-5) 

6.RP.A.2 Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0, and use rate language 

in the context of a ratio relationship. (MS-PS3-1) 

7.RP.A.2 Recognize and represent proportional relationships between quantities. (MS-PS3-1),(MS-PS3-5) 

8.EE.A.1 Know and apply the properties of integer exponents to generate equivalent numerical expressions. 

(MS-PS3-1) 

8.EE.A.2 Use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 

= p, where p is a positive rational number. Evaluate square roots of small perfect squares and cube 

roots of small perfect cubes. Know that √2 is irrational. (MS-PS3-1) 

8.F.A.3 Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give 

examples of functions that are not linear. (MS-PS3-1),(MS-PS3-5) 

6.SP.B.5 Summarize numerical data sets in relation to their context. (MS-PS3-4) 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and 

collaborate and to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 

technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.   
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NJSLS. 

 
● Newsela: Nonfiction Literacy and Current Events 

            https://newsela.com/  

 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this 

unit. 

   

● Discovery Education 

http://www.discoveryeducation.com  

 

● Kahoot: Game-Based Learning Platform 

            https://getkahoot.com/ 
 

● Resource Book- “Using STEM to Investigate Issues in Alternative Energy” by: Barbara R. Sandall, ED.D. (Mark Twain Media/Carson-Dellosa 

Publishing Company) 
 

● Roller Coaster Simulation: Jason Learning 

            http://content3.jason.org/resource_content/content/digitallab/4859/misc_content/public/coaster.html 

 

● MOSA MACK Science Detective 

https://mosamack.com/  

○ Kinetic and Potential Energy 

○ Energy Transfer 

○ Thermal Energy 

○ Renewable Energy Resources 

 

● Explore Learning Gizmo- 

https://explorelearning.com   

○ Energy Conversions 

○ Roller Coaster Physics 

 

● Generation Genius 

https://www.generationgenius.com/  

○ Intro. To Thermal Energy 

○ Potential and Kinetic Energy 

 

 

 

https://newsela.com/
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Video Resources: Energy 

● Crash Course Science YouTube Channel 

● Crash Course Kids YouTube Channel 

● TED-Ed YouTube Channel 

● AsapSCIENCE YouTube Channel 

● National Geographic YouTube Channel 

● MooMooMath and Science YouTube Channel 

● Peekaboo Kidz YouTube Channel 

 

Specific to this unit, are the following activities: 

Videos: 

● Roller Coaster Testing- I Didn’t Know That: https://www.youtube.com/watch?v=3sS4nT5odP4&list=PLa8zHVsnksFuA8MRpci14U0MqCRuxCEEF  

● The Physics of Roller Coasters: https://www.youtube.com/watch?v=J8pJiV44hVM  

 

Laboratory Activities: 

Energy Resources Presentation: 

Students will differentiate between renewable and non-renewable resources, identify examples of each, and cite advantages and disadvantages of these common 

resources in our society. 

Energy Webquest: 

Students will explore renewable and nonrenewable energy sources and the science of electricity and magnets. They will use 8 different websites to expand their 

current understanding.  

http://www.eia.gov/kids/energy.cfm?page=1 

 

Problem-Based/Engineering Design Challenge: Design a Paper Roller Coaster 

Energy and Engineering Design  (NJSLS Standard: (MS-PS3-1)  

Using their understanding of energy and energy transfer, students will be able to design, construct, test, and modify a paper roller coaster that will allow a marble to 

travel the longest amount of time. 

 

Problem-Based/Engineering Design Challenge: Keep It Cool 

http://tryengineering.org/lessons/keepitcool.pdf 

Energy and Engineering Design  (NJSLS Standard: (MS-PS3-3)  

Students will be able to develop a system to make an insulated liquid container that will keep chilled water as cool as possible for an hour using everyday items.  

 

Problem-Based/Engineering Design Challenge: Engineering Insulated Homes 

Energy and Engineering Design  (NJSLS Standard: MS-PS1-4) 

Engineering is Elementary- Here Comes the Sun (Insulated Homes): Students will use insulation to engineer a model home that stays at a comfortable temperature 

inside no matter how high or low the temperature gets outside.  The website includes student engineering notebook, educator guide, and “Special Report” video. 
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Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 

multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each 

problem-based activity will be evaluated using a scaled rubric.  

 

The summative exam should focus on the performance expectations as outlined in the NJSLS. 

 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  

Formative assessments can be written or oral. 

 

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout 

the unit.  

 

 

  



The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 

achievement for the unit. 

 

Interdisciplinary Connections: Language Arts- Through the use of Newsela, students will read current event articles and be able to answer 

comprehension questions as well as be able to relay the main ideas and themes to their classmates. After several reading 

experiences, students will be leveled based on their comprehension skills and with more practice, they can improve their 

reading level. In addition, students will write four laboratory reports throughout the year. Their progress will be tracked 

and monitored for growth.  

 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are 

necessary, students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data 

will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be 

discussed. Class discussions will take place regarding its impact at that time and how it challenged the thinking and 

norms of that time.  

Integration of Technology: Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be 

asked to complete virtual modules along with investigating these topics independently using designated internet 

resources. These resources include: MOSA MACK Science Detective, Explore Learning Gizmos, Generation Genius, 

and IXL programs.  Students also will be viewing educational videos to further enhance their learning. Students will be 

informally assessed using the Kahoot online quiz and teacher created Google Form exit tickets.       

Differentiated Instruction: Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The 

activities, both done in school and at home, allow the students to review the concepts learned in each lesson. Additional 

resources and study tools are available for students. Students will be grouped heterogeneously to allow for peer 

scaffolding. When available, the in-class support teacher will be utilized.   

 

ELL – refer to ELL Curriculum. 

 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These 

activities contain advanced questions and research opportunities. Students are encouraged to investigate more deeply 

into topics to gain a more complex understanding of the content. Students are asked to create and design solutions to 

problems, with little guidance from the instructor throughout the process. 

 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles 

and strengths. In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, 

websites, and Science extension activities. 

 

 

 



NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills)  

Personal Finance Literacy 9.1 Career Awareness Exploration 

Preparedness and Training  9.2 

Life Literacies and Key Skills  9.4 

9.1.8.CR.1: Compare and contrast the 

role of philanthropy, volunteer service, 

and charities in community 

development and the quality of life in a 

variety of cultures. 

 

9.1.8.CR.2: Compare various ways to 

give back through strengths, passions, 

goals, and other personal factors. 

 

9.1.8.CR.3: Relate the importance of 

consumer, business, and government 

responsibility to the economy and 

personal finance. 

 

9.1.8.CR.4: Examine the implications 

of legal and ethical behaviors when 

making financial decisions. 

9.2.8.CAP.10: Evaluate how careers 

have evolved regionally, nationally, and 

globally.  

 

9.2.8.CAP.12: Assess personal strengths, 

talents, values, and interests to 

appropriate jobs and careers to maximize 

career potential. 

9.4.8.CI.1: Assess data gathered on varying perspectives on causes of climate change (e.g., cross-

cultural, gender-specific, generational), and determine how the data can best be used to design 

multiple potential solutions. 

 

9.4.8.CI.2: Repurpose an existing resource in an innovative way. 

 

9.4.8.CI.3: Examine challenges that may exist in the adoption of new ideas. 

 

9.4.8.CI.4: Explore the role of creativity and innovation in career pathways and industries. 

 

9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- and long-term effects to 

determine the most plausible option. 

 

9.4.8.DC.8: Explain how communities use data and technology to develop measures to respond 

to effects of climate change. 

 

9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives through active discussions 

to achieve a group goal. 

 

9.4.8.IML.4: Ask insightful questions to organize different types of data and create meaningful 

visualizations. 

 

9.4.8.IML.5: Analyze and interpret local or public data sets to summarize and effectively 

communicate the data. 

 

9.4.8.TL.1: Construct a spreadsheet in order to analyze multiple data sets, identify relationships, 

and facilitate data-based decision-making.  

 

9.4.8.TL.3: Select appropriate tools to organize and present information digitally.  

 
  



 

Waves and Electromagnetic Radiation 

Content Area: Science 

Unit Title: Waves and Electromagnetic Radiation 

Target Course/Grade Level: Eighth Grade 

Unit Rationale  

According to the A Framework for K-12 Science Education, physics and chemistry are the basis for all natural and human created phenomena. The many advances in the 20 th 

century in physics and chemistry have given way to the complex technologies available today.  This unit is designed to help students recognize the cause and effect of these 

advances in relation to their everyday lives. 

Unit Summary  

Students are able to describe and predict characteristic properties and behaviors of waves when the waves interact with matter. Students can apply an understanding of waves as 

a means to send digital information. The crosscutting concepts of patterns and structure and function are used as organizing concepts for these disciplinary core ideas. These 

performance expectations focus on students demonstrating proficiency in developing and using models, using mathematical thinking, and obtaining, evaluating and 

communicating information; and to use these practices to demonstrate understanding of the core ideas. 

Unit Essential Questions 

● How is the amplitude of a wave 

related to the energy in a wave? 

● Why can we see the color of an 

object in space but not hear sound? 

● How are waves reflected, absorbed 

and transmitted? 

● How are waves used for 

communication purposes? 

Unit Enduring Understandings 

● The amplitude of a wave is related to the energy.  The higher the amplitude, the greater the energy. 

● Light waves can travel in a vacuum; sound waves need matter to vibrate off. 

● When light shines on an object, it is reflected, absorbed or transmitted depending on the objects material and the 

frequency (color) or light. 

● Modern devices enable us to detect and interpret wave pulses in order to encode and transmit information. 



STUDENT LEARNING OBJECTIVES (SLO) 

Students will... 

1. Use mathematical representations to describe a simple model for waves that includes how the amplitude of a wave is related to the energy in a wave.  

[Clarification Statement:  Emphasis is on describing waves with both qualitative and quantitative thinking.] [Assessment Boundary:  Assessment does not include 

electromagnetic waves and is limited to standard repeating waves.] (MS-PS4-1) 

2. Explain why we can see the color of an object in space but cannot hear sound. (PS4.B) 

3. Use ray diagrams to explain how refracted light and reflected light bring images of distant objects closer and enlarge things that are too small to be observed 

with an unaided eye.  (PS4.B) 

4. Create a simple model that explains the mechanism for how wave pulses are used to save, transmit, and receive information. (PS4.C) 

5. Develop and use a model to describe that waves are reflected, absorbed, or transmitted through various materials.  [Clarification Statement:  Emphasis is on both 

light and mechanical waves. Examples of models could include drawings, simulations, and written descriptions.] [Assessment Boundary:  Assessment is limited to 

qualitative applications pertaining to light and mechanical waves.]  (MS-PS4-2) 

6. Integrate qualitative scientific and technical information to support the claim that digitized signals are a more reliable way to encode and transmit information 

than analog signals. [Clarification Statement:  Emphasis is on a basic understanding that waves can be used for communication purposes. Examples could include using 

fiber optic cable to transmit light pulses, radio wave pulses in wifi devices, and conversion of stored binary patterns to make sound or text on a computer screen.] 

[Assessment Boundary:  Assessment does not include binary counting. Assessment does not include the specific mechanism of any given device.] (MS-PS4-3) 

 

 

  



 

Connections to Disciplinary Core Ideas and Common Core Math and ELA 
 

Connections to other DCIs in this grade-band: 

MS.LS1.D (MS-PS4-2) 

 

Articulation of DCIs across grade-bands: 

4.PS3.A (MS-PS4-1); 4.PS3.B (MS-PS4-1); 4.PS4.A (MS-PS4-1); 4.PS4.B (MS-PS4-2); 4.PS4.C (MS-PS4-3); HS.PS4.A (MS-PS4-1),(MS-PS4-2),(MS-PS4-3); HS.PS4.B 

(MS-PS4-1),(MS-PS4-2); HS.PS4.C (MS-PS4-3); HS.ESS1.A (MS-PS4-2); HS.ESS2.A (MS-PS4-2); HS.ESS2.C (MS-PS4-2); HS.ESS2.D (MS-PS4-2) 

Common Core State Standards Connections:  

ELA/Literacy -  

RST.6-

8.1 

Cite specific textual evidence to support analysis of science and technical texts. (MS-PS4-3) 

RST.6-

8.2 

Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct 

from prior knowledge or opinions.  

(MS-PS4-3) 

RST.6-

8.9 

Compare and contrast the information gained from experiments, simulations, video, or multimedia 

sources with that gained from reading a text on the same topic. (MS-PS4-3) 

WHST.

6-8.9 

Draw evidence from informational texts to support analysis, reflection, and research. (MS-PS4-3) 

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims 

and evidence, and add interest.  

(MS-PS4-1),(MS-PS4-2) 

 

Mathematics -  

MP.2 Reason abstractly and quantitatively. (MS-PS4-1) 

MP.4 Model with mathematics. (MS-PS4-1) 

6.RP.A.

1 

Understand the concept of a ratio and use ratio language to describe a ratio relationship between two 

quantities. (MS-PS4-1) 

6.RP.A.

3 

Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS4-1) 

7.RP.A.

2 

Recognize and represent proportional relationships between quantities. (MS-PS4-1) 

8.F.A.3 

 

Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give 

examples of functions that are not linear. (MS-PS4-1) 

 

 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate 

and to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 

technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.    
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NJSLS. 

 

● Newsela: Nonfiction Literacy and Current Events 

            https://newsela.com/  

 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this 

unit. 

   

● Discovery Education 

http://www.discoveryeducation.com  

 

● Kahoot: Game-Based Learning Platform 

            https://getkahoot.com/ 
 

● MOSA MACK Science Detective 

https://mosamack.com/  

○ Waves 

 

● Explore Learning Gizmo- 

https://explorelearning.com   

○ Waves 

 

● Generation Genius 

https://www.generationgenius.com/  

○ Electric and Magnetic Fields 

○ Wave Reflection, Absorption, & Transmittance 

○ Electromagnetic Spectrum 

 

Video Resources: Waves and Electromagnetic Radiation 

● Crash Course Science YouTube Channel 

● Crash Course Kids YouTube Channel 

● TED-Ed YouTube Channel 

● AsapSCIENCE YouTube Channel 

● National Geographic YouTube Channel 

● MooMooMath and Science YouTube Channel 

● Peekaboo Kidz YouTube Channel 

 
 
 

http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
https://newsela.com/
http://www.discoveryeducation.com/
https://getkahoot.com/
https://mosamack.com/
https://explorelearning.com/
https://www.generationgenius.com/
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/


Specific to this unit, are the following activities: 

Videos: 

Wave Properties 

https://www.youtube.com/watch?v=4S-MevRKGZs 

Electromagnetic Radiation 

https://www.youtube.com/watch?v=dzyPT7kxp8M 

The Electromagnetic Spectrum:  Waves of Energy 

http://www.discoveryeducation.com/teachers/free-lesson-plans/the-electromagnetic-spectrum-waves-of-energy.cfm 

 
Laboratory Activities: 

● Reflection and Refraction 

● Separating Light 

● Atmospheric Scattering 

● Types of Electromagnetic Waves 

 

Problem-Based/Engineering Design Challenge: String Telephone 

Waves Properties and Engineering Design  (NJSLS Standard: (MS-PS4-1)  

https://griffonagedotcom.wordpress.com/ 

Students will be able to design, construct, test, and modify a string telephone that must transmit the sound waves of a specific ring tone as loudly as possible. 

Students will be introduced to analog and digital concepts of information transfer. Students will use the Decibel 10: Noise dBA app to quantify the success of 

their device.  This is a week long, in class assignment that is completed in lab groups.  

 

Problem-Based/Engineering Design Challenge: Engineering Remote Sensing Devices 

Wave Properties and Engineering Design  (NJSLS Standard: MS-PS4-2) 

Engineering is Elementary- Worlds Apart (Remote Sensing Devices): Students will investigate different technologies used in the field of remote sensing-

periscopes, optical filters, and LiDAR- before engineering their own remote sensing devices to collect information about the surface of the Mystery Moon for 

scientists. The website includes student engineering notebook, educator guide, and “Special Report” video. 
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Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 

multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each 

problem-based activity will be evaluated using a scaled rubric.  

 

The summative exam should focus on the performance expectations as outlined in the NJSLS. 

 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  

Formative assessments can be written or oral. 

 

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout the 

unit. 

 

 

  



The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 

achievement for the unit. 
Interdisciplinary Connections: Language Arts- Through the use of Newsela, students will read current event articles and be able to answer 

comprehension questions as well as be able to relay the main ideas and themes to their classmates. After several reading 

experiences, students will be leveled based on their comprehension skills and with more practice, they can improve their 

reading level. In addition, students will write four laboratory reports throughout the year. Their progress will be tracked 

and monitored for growth.  

 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are 

necessary, students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data 

will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be 

discussed. Class discussions will take place regarding its impact at that time and how it challenged the thinking and 

norms of that time.  

Integration of Technology: Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked 

to complete virtual modules along with investigating these topics independently using designated internet resources. 

These resources include: MOSA MACK Science Detective, Explore Learning Gizmos, Generation Genius, and IXL 

programs.  Students also will be viewing educational videos to further enhance their learning. Students will be informally 

assessed using the Kahoot online quiz and teacher created Google Form exit tickets.       

Differentiated Instruction: Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The 

activities, both done in school and at home, allow the students to review the concepts learned in each lesson. Additional 

resources and study tools are available for students. Students will be grouped heterogeneously to allow for peer 

scaffolding. When available, the in-class support teacher will be utilized.   

 

ELL – refer to ELL Curriculum. 

 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These 

activities contain advanced questions and research opportunities. Students are encouraged to investigate more deeply into 

topics to gain a more complex understanding of the content. Students are asked to create and design solutions to 

problems, with little guidance from the instructor throughout the process. 

 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles 

and strengths. In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, 

websites, and Science extension activities. 

 

 

  



NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills)  

Personal Finance Literacy 9.1 Career Awareness Exploration 

Preparedness and Training  9.2 

Life Literacies and Key Skills  9.4 

9.1.8.CR.1: Compare and contrast the 

role of philanthropy, volunteer service, 

and charities in community 

development and the quality of life in a 

variety of cultures. 

 

9.1.8.CR.2: Compare various ways to 

give back through strengths, passions, 

goals, and other personal factors. 

 

9.1.8.CR.3: Relate the importance of 

consumer, business, and government 

responsibility to the economy and 

personal finance. 

 

9.1.8.CR.4: Examine the implications 

of legal and ethical behaviors when 

making financial decisions. 

9.2.8.CAP.10: Evaluate how careers 

have evolved regionally, nationally, and 

globally.  

 

9.2.8.CAP.12: Assess personal strengths, 

talents, values, and interests to 

appropriate jobs and careers to maximize 

career potential. 

9.4.8.CI.1: Assess data gathered on varying perspectives on causes of climate change (e.g., cross-

cultural, gender-specific, generational), and determine how the data can best be used to design 

multiple potential solutions. 

 

9.4.8.CI.2: Repurpose an existing resource in an innovative way. 

 

9.4.8.CI.3: Examine challenges that may exist in the adoption of new ideas. 

 

9.4.8.CI.4: Explore the role of creativity and innovation in career pathways and industries. 

 

9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- and long-term effects to 

determine the most plausible option. 

 

9.4.8.DC.8: Explain how communities use data and technology to develop measures to respond 

to effects of climate change. 

 

9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives through active discussions 

to achieve a group goal. 

 

9.4.8.IML.4: Ask insightful questions to organize different types of data and create meaningful 

visualizations. 

 

9.4.8.IML.5: Analyze and interpret local or public data sets to summarize and effectively 

communicate the data. 

 

9.4.8.TL.1: Construct a spreadsheet in order to analyze multiple data sets, identify relationships, 

and facilitate data-based decision-making.  

 

9.4.8.TL.3: Select appropriate tools to organize and present information digitally.  

 
  



 

Human Impacts 

Content Area: Science 

Unit Title: Human Impacts 

Target Course/Grade Level:  Eighth Grade 

Unit Rationale  

According to the A Framework for K-12 Science Education, humans depend on all of the planet’s systems for both renewable and nonrenewable resources.  Human activity 

has affected and been affected by the Earth’s surface processes. This unit is designed to help students understand the relationships between human activities and the impact 

these activities have on changes to the Earth’s surface. 

 

Unit Summary  

Students make sense of the ways that human activities impact Earth’s other systems. Students use several science and engineering practices to understand the significant and 

complex issues surrounding human uses of land, energy, mineral, and water resources and the resulting impacts of their development. The crosscutting concepts of patterns; 

cause and effect; and interdependence of science, engineering, and technology are used as organizing concepts for these disciplinary core ideas. 

 

Unit Essential Questions 

● How can we predict natural 

hazards such as volcanic eruptions 

and severe weather? 

● What impact does human activity 

have on the natural resources? 

● How can we minimize the negative 

effect of human activity on the 

environment?   

● How does an increase in human 

population affect the natural 

resources in a specific area? 

 

Unit Enduring Understandings 

● Mapping the history of natural hazards in a region and understanding the related geological forces can 

help forecast these events. 

● Human activity has had a significant effect on the biosphere by damaging or destroying natural habitats 

and leading to extinction of many species. 

● There is a relationship between the increase in human population and the negative impacts on Earth. 

  



STUDENT LEARNING OBJECTIVES (SLO) 

Students will... 

1. Use variables to represent quantities in a real-world data, and construct simple equations and inequalities to inform the development of technologies to 

mitigate the effects of natural hazards.  [Clarification Statement: Examples of natural hazards can be taken from severe weather events (such as hurricanes, 

tornadoes, and floods). Examples of data can include the locations, magnitudes, and frequencies of hurricanes, tornadoes, forest fires, or floods.]  (ESS3.B) 
2. Write and present the findings of a student led investigation of human consumption of a natural resource that may alter the biosphere, hydrosphere, 

atmosphere, or geosphere and the consequences (positive or negative) of that behavior. [Clarification Statement: Students will have gathered relevant 

information from multiple print and digital sources, using search terms effectively; assessing the credibility and accuracy of each source; and quote or paraphrase the 

data and conclusions of others while avoiding plagiarism and following a standard format for citation.]  (ESS3.C) 
3. Analyze and interpret data on natural hazards to forecast future catastrophic events and inform the development of technologies to mitigate their effects. 

[Clarification Statement: Emphasis is on how some natural hazards, such as volcanic eruptions and severe weather, are preceded by phenomena that allow for reliable 

predictions, but others, such as earthquakes, occur suddenly and with no notice, and thus are not yet predictable. Examples of natural hazards can be taken from 

interior processes (such as earthquakes and volcanic eruptions), surface processes (such as mass wasting and tsunamis), or severe weather events (such as hurricanes, 

tornadoes, and floods). Examples of data can include the locations, magnitudes, and frequencies of the natural hazards. Examples of technologies can be global (such 

as satellite systems to monitor hurricanes or forest fires) or local (such as building basements in tornado-prone regions or reservoirs to mitigate droughts).]  (ESS3-2) 

4. Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.* [Clarification Statement: Examples of the 

design process include examining human environmental impacts, assessing the kinds of solutions that are feasible, and designing and evaluating solutions that could 

reduce that impact. Examples of human impacts can include water usage (such as the withdrawal of water from streams and aquifers or the construction of dams and 

levees), land usage (such as urban development, agriculture, or the removal of wetlands), and pollution (such as of the air, water, or land).]  (ESS3-3) 

5. Construct an argument supported by evidence for how increases in human population and per-capita consumption of natural resources impact Earth's 

systems. [Clarification Statement: Examples of evidence include grade-appropriate databases on human populations and the rates of consumption of food and natural 

resources (such as freshwater, mineral, and energy). Examples of impacts can include changes to the appearance, composition, and structure of Earth’s systems as 

well as the rates at which they change. The consequences of increases in human populations and consumption of natural resources are described by science, but 

science does not make the decisions for the actions society takes.]  (ESS3-4) 
6. Ask questions to clarify evidence of the factors that have caused climate change over the past century. 

[Clarification Statement: Examples of factors include human activities (such as fossil fuel combustion, cement production, and agricultural activity) and natural 

processes (such as changes in incoming solar radiation or volcanic activity). Examples of evidence can include tables, graphs, and maps of global and regional 

temperatures, atmospheric levels of gases such as carbon dioxide and methane, and the rates of human activities. Emphasis is on the major role that human activities 

play in causing the rise in global temperatures.] (ESS3-5) 

  

 

  

http://www.corestandards.org/Math/Content/7/EE
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Science and Engineering Practices  
Analyzing and Interpreting Data 
Analyzing data in 6–8 builds on K–5 and progresses to 
extending quantitative analysis to investigations, 
distinguishing between correlation and causation, and 
basic statistical techniques of data and error analysis. 
● Analyze and interpret data to determine similarities 

and differences in findings. (MS-ESS3-2)  

 
Constructing Explanations and Designing Solutions  
Constructing explanations and designing solutions in 6–8 
builds on K–5 experiences and progresses to include 
constructing explanations and designing solutions 
supported by multiple sources of evidence consistent with 
scientific ideas, principles, and theories. 
● Apply scientific principles to design an object, tool, 

process or system. (MS-ESS3-3)  

 
Engaging in Argument from Evidence  
Engaging in argument from evidence in 6–8 builds on K–5 
experiences and progresses to constructing a convincing 
argument that supports or refutes claims for either 
explanations or solutions about the natural and designed 
world(s). 
● Construct an oral and written argument supported by 

empirical evidence and scientific reasoning to support 
or refute an explanation or a model for a 
phenomenon or a solution to a problem. (MS-ESS3-
4) 

Disciplinary Core Ideas  
ESS3.A: Natural Resources 
● Humans depend on Earth’s land, ocean, 

atmosphere, and biosphere for many different 
resources. Minerals, fresh water, and biosphere 
resources are limited, and many are not 
renewable or replaceable over human lifetimes. 
These resources are distributed unevenly 
around the planet as a result of past geologic 
processes. (MS-ESS3-1) 

 
ESS3.B: Natural Hazards 
● Mapping the history of natural hazards in a 

region, combined with an understanding of 
related geologic forces can help forecast the 
locations and likelihoods of future events. (MS-
ESS3-2) 

ESS3.C: Human Impacts on Earth Systems  
● Human activities have significantly altered the 

biosphere, sometimes damaging or destroying 
natural habitats and causing the extinction of 
other species. But changes to Earth’s 
environments can have different impacts 
(negative and positive) for different living things. 
(MS-ESS3-3)  

● Typically as human populations and per-capita 
consumption of natural resources increase, so 
do the negative impacts on Earth unless the 
activities and technologies involved are 
engineered otherwise. (MS-ESS3-3),(MS-ESS3-
4) 

 
ESS3.D: Global Climate Change  
● Human activities, such as the release of 

greenhouse gases from burning fossil fuels, are 
major factors in the current rise in Earth’s mean 
surface temperature (global warming).  
Reducing the level of climate change and 
reducing human vulnerability to whatever 
climate changes do occur depend on the 
understanding of climate science, engineering 
capabilities, and other kinds of knowledge, such 
as understanding of human behavior and on 
applying that knowledge wisely in decisions and 
activities. (MS-ESS3-5)  

Crosscutting Concepts  
Patterns 
● Graphs, charts, and images can be used to identify 

patterns in data. (MS-ESS3-2) 

Cause and Effect 
● Relationships can be classified as causal or 

correlational, and correlation does not necessarily 
imply causation. (MS-ESS3-3)  

● Cause and effect relationships may be used to predict 
phenomena in natural or designed systems. (MS-
ESS3-4) 

 
Stability and Change 
● Stability might be distrubed eiher by sudden events or 

gradual changes that accumulate over time. (MS-
ESS3-5) 

- - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - -  
  Connections to Engineering, Technology, 
and                      Applications of Science 

 Influence of Science, Engineering, and Technology on 
Society and the Natural World  
● All human activity draws on natural resources and has 

both short and long-term consequences, positive as 
well as negative, for the health of people and the 
natural environment. (MS-ESS3-4)  

● The uses of technologies and any limitations on their 
use are driven by individual or societal needs, desires, 
and values; by the findings of scientific research; and 
by differences in such factors as climate, natural 
resources, and economic conditions. Thus technology 
use varies from region to region and over time. (MS-
ESS3-2),(MS-ESS3-3) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   
         Connections to Nature of Science 
Science Addresses Questions About the Natural and 
Material World 
● Scientific knowledge can describe the consequences of 

actions but does not necessarily prescribe the 
decisions that society takes. (MS-ESS3-4) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 
 

Connections to other DCIs in this grade-band:  

MS.PS3.A  (MS-ESS3-5) MS.PS3.C (MS-ESS3-2); MS.LS2.A (MS-ESS3-3),(MS-ESS3-4); MS.LS4.D (MS-ESS3-3),(MS-ESS3-4) 

Articulation of DCIs across grade-bands  

3.LS2.C (MS-ESS3-3),(MS-ESS3-4); 3.LS4.D (MS-ESS3-3),(MS-ESS3-4); 3.ESS3.B (MS-ESS3-2); 4.ESS3.B (MS-ESS3-2); 5.ESS3.C (MS-ESS3-3),(MS-ESS3-4); 

HS.PS3.B  (MS-ESS3-1);  (MS-ESS3-5) HS.PS4.B  (MS-ESS3-5) HS.LS2.A (MS-ESS3-4); HS.LS2.C (MS-ESS3-3),(MS-ESS3-4); HS.LS4.C (MS-ESS3-3),(MS-ESS3-4); 

HS.LS4.D (MS-ESS3-3),(MS-ESS3-4); HS.ESS2.B (MS-ESS3-2); HS.ESS2.C (MS-ESS3-3); HS.ESS2.D (MS-ESS3-2),(MS-ESS3-3);  (MS-ESS3-5) HS.ESS2.E (MS-

ESS3-3),(MS-ESS3-4); HS.ESS3.A (MS-ESS3-4); HS.ESS3.B (MS-ESS3-2); HS.ESS3.C (MS-ESS3-3),(MS-ESS3-4); (MS-ESS3-5)  HS.ESS3.D (MS-ESS3-2);(MS-ESS3-

3);  (MS-ESS3-5) 

Common Core State Standards Connections:  

ELA/Literacy -  

RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts. (MS-ESS3-

2),(MS-ESS3-4),  (MS-ESS3-5) 

RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that 

information expressed visually (e.g., in a flowchart, diagram, model, graph, or table). (MS-ESS3-

2) 

WHST.6-8.1 Write arguments focused on discipline content. (MS-ESS3-4) 

WHST.6-8.7 Conduct short research projects to answer a question (including a self-generated question), 

drawing on several sources and generating additional related, focused questions that allow for 

multiple avenues of exploration. (MS-ESS3-3) 

WHST.6-8.8 Gather relevant information from multiple print and digital sources, using search terms 

effectively; assess the credibility and accuracy of each source; and quote or paraphrase the data 

and conclusions of others while avoiding plagiarism and following a standard format for citation. 

(MS-ESS3-3) 

WHST.6-8.9 Draw evidence from informational texts to support analysis, reflection, and research. (MS-ESS3-

4) 

Mathematics -  

MP.2 Reason abstractly and quantitatively. (MS-ESS3-2)  (MS-ESS3-5) 

6.RP.A.1 Understand the concept of a ratio and use ratio language to describe a ratio relationship between 

two quantities. (MS-ESS3-3),(MS-ESS3-4) 

7.RP.A.2 Recognize and represent proportional relationships between quantities. (MS-ESS3-3),(MS-ESS3-4) 

6.EE.B.6 Use variables to represent numbers and write expressions when solving a real-world or 

mathematical problem; understand that a variable can represent an unknown number, or, 

depending on the purpose at hand, any number in a specified set. (MS-ESS3-2),(MS-ESS3-3),(MS-

ESS3-4), (MS-ESS3-5) 

7.EE.B.4 Use variables to represent quantities in a real-world or mathematical problem, and construct 

simple equations and inequalities to solve problems by reasoning about the quantities. (MS-ESS3-

2),(MS-ESS3-3),(MS-ESS3-4),  (MS-ESS3-5) 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and 

collaborate and to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 
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technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.    

 

Resources and Activities 

There are a number of different resources to assist in aligning activities to the NJSLS. 

 

● The Human Footprint: This documentary shows all the people you will ever know, how much waste you will produce, and the amount of fuel you will 

consume in your lifetime.    

            http://www.snagfilms.com/films/title/human_footprint 

 
● Newsela: Nonfiction Literacy and Current Events 

            https://newsela.com/  

 

● NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this 

unit. 

 

● Discovery Education 

http://www.discoveryeducation.com  

 

● Kahoot: Game-Based Learning Platform 

            https://getkahoot.com/ 
 

● Resource Book- “Using STEM to Investigate Issues in Managing Waste” by: Barbara R. Sandall, ED.D. and Abha Singh, Ph.D (Mark Twain 

Media/Carson-Dellosa Publishing Company) 

 

● MOSA MACK Science Detective 

https://mosamack.com/  

○ Climate Change & Ecological Footprint 

 

● Explore Learning Gizmo- 

https://explorelearning.com   

○ Water Pollution 

 

● Generation Genius 

● https://www.generationgenius.com/ 

○ Human Impacts on the Environment 

○ Intro. To Climate Change 
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Video Resources: Forces and Interactions 

● Crash Course Science YouTube Channel 

● Crash Course Kids YouTube Channel 

● TED-Ed YouTube Channel 

● AsapSCIENCE YouTube Channel 

● National Geographic YouTube Channel 

● MooMooMath and Science YouTube Channel 

● Peekaboo Kidz YouTube Channel 

 

Specific to this unit, are the following activities: 

Videos: 

● Khan Academy “5 Impacts on the Environment”: https://www.youtube.com/watch?v=54JkvkIT0Dc  

● Beijing Olympics: https://www.youtube.com/watch?v=1jx6vHR0tgQ&t=219s   

● Flint Documentary: https://www.youtube.com/watch?v=TA53UEr2vaQ 

● What is a Carbon Footprint? https://www.youtube.com/watch?v=eCK_9TxR_q0   

● Bill Nye Climate Change 101: https://www.youtube.com/watch?v=EtW2rrLHs08 https://www.youtube.com/watch?v=rPqd20tdncg  

● Video: Climate Change:  https://www.youtube.com/watch?v=bpa0aFY--pE  

 

Laboratory Activities: 

● NeoScience Lab Kit: Simulating Acid Rain 

● NeoScience Lab Kit: Cleaning Up Oil Spills Using Oil-Eating Bacteria 

● Earth’s Natural Water Filtration: Design and build a model using sand, soil, and pebbles to represent the Earth’s natural filtering system.  

What are our Energy Choices? 

http://authoring.concord.org/sequences/95 

Will There Be Enough Fresh Air to Breathe? 

http://authoring.concord.org/sequences/99 

Can We Feed the Growing Population? 

http://authoring.concord.org/sequences/50 

Problem-Based/Engineering Design Challenge: Oil Spill 

http://tryengineering.org/lessons/spillsolutions.pdf  

Human Impacts and Engineering Design  (NJSLS Standard: (MS-ESS3-2)  

Students will be able to analyze an “oil spill” in the classroom, then design, build, and test a system to first contain, and then remove the oil from the water.  

 

Problem-Based/Engineering Design Challenge: Engineering a Water Reuse Process 

Human Impacts and Engineering Design  (NJSLS Standard: MS-ESS3-3) 

Engineering is Elementary- Testing the Waters (Water Reuse Process): Students will explore the problem of water scarcity and learn how to evaluate water 

quality and improve it by creating filters.  Then, they will engineer a process for reusing water that makes it safe and clean enough for people to use in a variety 
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of extreme environments. The website includes student engineering notebook, educator guide, and “Special Report” video. 

 

Problem-Based/Engineering Design Challenge: Engineering Urban Landscapes 

Human Impacts and Engineering Design  (NJSLS Standard: MS-LS2-1) 

Engineering is Elementary- Don’t Runoff (Urban Landscapes): Students will learn about stormwater runoff and explore what technologies and methods are 

used to reduce polluted runoff.  Students will collaborate to design ways to reduce stormwater runoff in a city model.  The website includes student engineering 

notebook, educator guide, and “Special Report” video. 

 

  



 

Evidence of Learning 

Summative Assessment   

The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 

multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each 

problem-based activity will be evaluated using a scaled rubric.  

 

The summative exam should focus on the performance expectations as outlined in the NJSLS. 

 

Formative Assessment 

Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  

Formative assessments can be written or oral. 

 

Benchmark Assessment 

In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout 

the unit.  

 

  



The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 

achievement for the unit. 

 

Interdisciplinary Connections: Language Arts- Through the use of Newsela, students will read current event articles and be able to answer 

comprehension questions as well as be able to relay the main ideas and themes to their classmates. After several reading 

experiences, students will be leveled based on their comprehension skills and with more practice, they can improve their 

reading level. In addition, students will write four laboratory reports throughout the year. Their progress will be tracked 

and monitored for growth.  

 

Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are 

necessary, students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data 

will be analyzed. 

 

Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be 

discussed. Class discussions will take place regarding its impact at that time and how it challenged the thinking and 

norms of that time.  

Integration of Technology: Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked 

to complete virtual modules along with investigating these topics independently using designated internet resources. 

These resources include: MOSA MACK Science Detective, Explore Learning Gizmos, Generation Genius, and IXL 

programs.  Students also will be viewing educational videos to further enhance their learning. Students will be informally 

assessed using the Kahoot online quiz and teacher created Google Form exit tickets.       

Differentiated Instruction: Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The 

activities, both done in school and at home, allow the students to review the concepts learned in each lesson. Additional 

resources and study tools are available for students. Students will be grouped heterogeneously to allow for peer 

scaffolding. When available, the in-class support teacher will be utilized.   

 

ELL – refer to ELL Curriculum. 

 

Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These 

activities contain advanced questions and research opportunities. Students are encouraged to investigate more deeply into 

topics to gain a more complex understanding of the content. Students are asked to create and design solutions to 

problems, with little guidance from the instructor throughout the process. 

 

Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles 

and strengths. In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, 

websites, and Science extension activities. 

 

 

 



NJSLS – Career Readiness, Life Literacies, and Key Skills  (21st Century Themes and Skills)  

Personal Finance Literacy 9.1 Career Awareness Exploration 

Preparedness and Training  9.2 

Life Literacies and Key Skills  9.4 

9.1.8.CR.1: Compare and contrast the 

role of philanthropy, volunteer service, 

and charities in community 

development and the quality of life in a 

variety of cultures. 

 

9.1.8.CR.2: Compare various ways to 

give back through strengths, passions, 

goals, and other personal factors. 

 

9.1.8.CR.3: Relate the importance of 

consumer, business, and government 

responsibility to the economy and 

personal finance. 

 

9.1.8.CR.4: Examine the implications 

of legal and ethical behaviors when 

making financial decisions. 

9.2.8.CAP.10: Evaluate how careers 

have evolved regionally, nationally, and 

globally.  

 

9.2.8.CAP.12: Assess personal strengths, 

talents, values, and interests to 

appropriate jobs and careers to maximize 

career potential. 

9.4.8.CI.1: Assess data gathered on varying perspectives on causes of climate change (e.g., cross-

cultural, gender-specific, generational), and determine how the data can best be used to design 

multiple potential solutions. 

 

9.4.8.CI.2: Repurpose an existing resource in an innovative way. 

 

9.4.8.CI.3: Examine challenges that may exist in the adoption of new ideas. 

 

9.4.8.CI.4: Explore the role of creativity and innovation in career pathways and industries. 

 

9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- and long-term effects to 

determine the most plausible option. 

 

9.4.8.DC.8: Explain how communities use data and technology to develop measures to respond 

to effects of climate change. 

 

9.4.8.GCA.2: Demonstrate openness to diverse ideas and perspectives through active discussions 

to achieve a group goal. 

 

9.4.8.IML.4: Ask insightful questions to organize different types of data and create meaningful 

visualizations. 

 

9.4.8.IML.5: Analyze and interpret local or public data sets to summarize and effectively 

communicate the data. 

 

9.4.8.TL.1: Construct a spreadsheet in order to analyze multiple data sets, identify relationships, 

and facilitate data-based decision-making.  

 

9.4.8.TL.3: Select appropriate tools to organize and present information digitally.  

 

 
 

 



 


