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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 
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                                       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
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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 
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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. 
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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 

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
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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   
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Future Learning p. 5   

Connections to Other Units p. 5  

Sample Open Education Resources p. 6  
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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


Hanover Township Public Schools-Grade 1 Science Curriculum 

Grade 1 Unit 4: Wind and Weather Changes         Instructional Days: 25 

3 

 

                                       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.) 

 
  



Hanover Township Public Schools-Grade 1 Science Curriculum 

Grade 1 Unit 4: Wind and Weather Changes         Instructional Days: 25 

4 

 

 

                                       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
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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) 

● 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


Hanover Township Public Schools-Grade 1 Science Curriculum 

Grade 1 Unit 4: Wind and Weather Changes         Instructional Days: 25 

16 

 

 

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).  

 

 


