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Philosophy  

 

The Hanover Township School District’s science curriculum encourages students to use inquiry based and problem solving approaches to understand 
science and engineering principles.  By combining traditional science concepts (physical science, chemistry, biology, earth, space and environmental 
sciences) with the application of these concepts through engineering and technology, students will gain a greater understanding of the world around them.  
This curriculum is based on a coherent progression of concepts that allows students to continually build on and revise their knowledge. 
 
Through the New Generation Science Standards, the “… students, over multiple years of school, actively engage in scientific and engineering practices 
and apply crosscutting concepts to deepen their understanding of the core ideas…”.  The intertwining of these three dimensions will allow a deeper 
understanding of science and engineering concepts and promote better problem solving skills. 
 
Collaborative, student-centered lessons and cooperative learning is essential.  Students will use evidence as a basis for analysis of data and arguments.  
Emphasis is on the integration of knowledge from a variety of resources and effective communication of an understanding of this knowledge to meet the 
performance expectations. 
 

Adapted from  

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

 
 
 
 
 
 
 
 

https://docs.google.com/document/d/1_NV7ioc0xDA1IovaHfyX8yY7l-iM1ga91kYaKkwbYIs/edit#TableofContents2


 
 
 
 

Table of Contents 
 

 8th Grade Science Curriculum 

Course Title:  Science 

 
  

Unit 1 
Chemical Reactions 

 

 
  

Unit 2 
Forces and Interactions 

 

 
  

Unit 3 
Energy 

 

 
  

Unit 4 
Waves and Electromagnetic Radiation 

 

 
  

Unit 5 
Human Impacts 

 

 
 
 

https://docs.google.com/document/d/1_NV7ioc0xDA1IovaHfyX8yY7l-iM1ga91kYaKkwbYIs/edit#heading=h.1fob9te
https://docs.google.com/document/d/1_NV7ioc0xDA1IovaHfyX8yY7l-iM1ga91kYaKkwbYIs/edit#TableofContents2
https://docs.google.com/document/d/1_NV7ioc0xDA1IovaHfyX8yY7l-iM1ga91kYaKkwbYIs/edit#ForcesandInteractions
https://docs.google.com/document/d/1_NV7ioc0xDA1IovaHfyX8yY7l-iM1ga91kYaKkwbYIs/edit#Energy
https://docs.google.com/document/d/1_NV7ioc0xDA1IovaHfyX8yY7l-iM1ga91kYaKkwbYIs/edit#NaturalSelectionandAdaptation
https://docs.google.com/document/d/1_NV7ioc0xDA1IovaHfyX8yY7l-iM1ga91kYaKkwbYIs/edit#HistoryoftheEarth


 
 
 
 
 

Chemical Reactions 

Content Area: Science 
Unit Title: Chemical Reactions 
Target Course/Grade Level: Eighth Grade 
Unit Rationale  
According to the A Framework for K-12 Science Education, many substances react with other substances to form new substances.  These new substances have different properties than the 
original reactants.  The total number and type of atom does not change, therefore neither does the mass.  Understanding chemical reactions is an important foundation for life, earth and space 
sciences.  This unit is designed to help students compare properties of substances before and after a chemical reaction and understand that law of conservation of matter. 

Unit Summary  
Students understand what occurs at the atomic and molecular scale during chemical reactions. Students provide molecular level accounts to explain that chemical reactions involve regrouping of 
atoms to form new substances, and that atoms rearrange during chemical reactions. Students are also able to apply an understanding of the design and the process of optimization in engineering to 
chemical reaction systems. The crosscutting concepts of patterns and energy and matter are called out as organizing concepts for these disciplinary core ideas. In these performance expectations, 
students are expected to demonstrate proficiency in developing and using models, analyzing and interpreting data, and designing solutions. Students use these scientific and engineering practices 
to demonstrate understanding of the core ideas.  
The Grades 3-5 Storyline provides a summary of the understandings that students developed by the end of 5th grade. 

Unit Essential Questions 
● What happens to the properties of a 

substance during a chemical 
reaction? 

● What happens to the total number of 
atoms during a chemical reaction? 

Unit Enduring Understandings 
● In a chemical reaction, atoms of the original substances are rearranged to create new molecules. 
● The number and types of  atoms does not change during a chemical reaction. 

STUDENT LEARNING OBJECTIVES (SLO) 
Students will... 

1. Design qualitative investigations to differentiate between physical and chemical changes in matter.  (PS1-2) 
2. Analyze and interpret data on the properties of substances before and after the substances interact to determine if a chemical reaction has occurred.  [Clarification Statement:  

Examples of reactions could include burning sugar or steel wool, fat reacting with sodium hydroxide, and mixing zinc with hydrogen chloride.] [Assessment Boundary:  Assessment is 
limited to analysis of the following properties:  density, melting point, boiling point, solubility, flammability, and odor.]  (PS1-5) 

3. Develop and use a model to describe how the total number of atoms does not change in a chemical reaction and thus mass is conserved.  [Clarification Statement:  Emphasis is on 
law of conservation of matter and on physical models or drawings, including digital forms that represent atoms.] [Assessment Boundary:  Assessment does not include the use of 
atomic masses, balancing symbolic equations, or intermolecular forces.]  (PS1.B) 

4. Compare the properties of reactants with the properties of the products when two or more substances are combined and react chemically.  (PS1.B) 
5. Undertake a design project to construct, test, and modify a device that either releases or absorbs thermal energy by chemical processes.* [Clarification Statement:  Emphasis is on 

the design, controlling the transfer of energy to the environment, and modification of a device using factors such as type and concentration of a substance. Examples of designs could 
involve chemical reactions such as dissolving ammonium chloride or calcium chloride.] [Assessment Boundary:  Assessment is limited to the criteria of amount, time, and temperature 

https://docs.google.com/document/d/1_NV7ioc0xDA1IovaHfyX8yY7l-iM1ga91kYaKkwbYIs/edit#TableofContents2
http://nextgenscience.org/sites/ngss/files/3-5%20combined%20storyline.pdf


of substance in testing the device.]  (PS1-6) 
  

Science and Engineering Practices  
Developing and Using Models  
Modeling in 6–8 builds on K–5 and progresses to 
developing, using and revising models to describe, test, 
and predict more abstract phenomena and design 
systems. 
● Develop a model to predict and/or describe 

phenomena. (MS-PS1-1),(MS-PS1-4)  

● Develop a model to describe unobservable 
mechanisms. (MS-PS1-5) 

Analyzing and Interpreting Data  
Analyzing data in 6–8 builds on K–5 and progresses to 
extending quantitative analysis to investigations, 
distinguishing between correlation and causation, and 
basic statistical techniques of data and error analysis. 
● Analyze and interpret data to determine similarities 

and differences in findings. (MS-PS1-2)  

Constructing Explanations and Designing Solutions 
Constructing explanations and designing solutions in 6–
8 builds on K–5 experiences and progresses to include 
constructing explanations and designing solutions 
supported by multiple sources of evidence consistent 
with scientific knowledge, principles, and theories. 
● Undertake a design project, engaging in the design 

cycle, to construct and/or implement a solution that 
meets specific design criteria and constraints. (MS-
PS1-6) 

         Connections to Nature of Science 
 Scientific Knowledge is Based on Empirical 
Evidence 
● Science knowledge is based upon logical and 

conceptual connections between evidence and 
explanations. (MS-PS1-2) 

Science Models, Laws, Mechanisms, and Theories 
Explain Natural Phenomena 
● Laws are regularities or mathematical descriptions 

of natural phenomena. (MS-PS1-5) 

Disciplinary Core Ideas  
PS1.A: Structure and Properties of Matter 
● Each pure substance has characteristic 

physical and chemical properties (for any bulk 
quantity under given conditions) that can be 
used to identify it. (MS-PS1-2) (Note: This 
Disciplinary Core Idea is also addressed by 
MS-PS1-3.) 

PS1.B: Chemical Reactions  
● Substances react chemically in characteristic 

ways. In a chemical process, the atoms that 
make up the original substances are regrouped 
into different molecules, and these new 
substances have different properties from 
those of the reactants. (MS-PS1-2),(MS-PS1-
5) (Note: This Disciplinary Core Idea is also 
addressed by MS-PS1-3.)  

● The total number of each type of atom is 
conserved, and thus the mass does not change. 
(MS-PS1-5)  

● Some chemical reactions release energy, 
others store energy. (MS-PS1-6)  

ETS1.B: Developing Possible Solutions 
● A solution needs to be tested, and then 

modified on the basis of the test results, in 
order to improve it. (secondary to MS-PS1-6) 

ETS1.C: Optimizing the Design Solution  
● Although one design may not perform the best 

across all tests, identifying the characteristics 
of the design that performed the best in each 
test can provide useful information for the 
redesign process - that is, some of the 
characteristics may be incorporated into the 
new design. (secondary to MS-PS1-6)  

● The iterative process of testing the most 
promising solutions and modifying what is 
proposed on the basis of the test results leads 
to greater refinement and ultimately to an 
optimal solution. (secondary to MS-PS1-6)  

Crosscutting Concepts  
Patterns 
● Macroscopic patterns are related to the nature of 

microscopic and atomic-level structure. (MS-PS1-2) 

Energy and Matter  
● Matter is conserved because atoms are conserved in 

physical and chemical processes. (MS-PS1-5)  

● The transfer of energy can be tracked as energy flows 
through a designed or natural system. (MS-PS1-6) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 
Connections to other DCIs in this grade-band: 
MS.PS3.D (MS-PS1-2),(MS-PS1-6); MS.LS1.C (MS-PS1-2),(MS-PS1-5); MS.LS2.B (MS-PS1-5); MS.ESS2.A (MS-PS1-2),(MS-PS1-5) 
 
Articulation of DCIs across grade-bands: 
5.PS1.B (MS-PS1-2),(MS-PS1-5); HS.PS1.A (MS-PS1-6); HS.PS1.B (MS-PS1-2),(MS-PS1-5),(MS-PS1-6); HS.PS3.A (MS-PS1-6); HS.PS3.B (MS-PS1-
6); HS.PS3.D (MS-PS1-6) 
Common Core State Standards Connections:  

ELA/Literacy –  
 

RST.6-
8.1 

Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or 
descriptions.(MS-PS1-2) 

RST.6-
8.3 

Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks. (MS-PS1-6) 

RST.6-
8.7 

Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a 
flowchart, diagram, model, graph, or table). (MS-PS1-2),(MS-PS1-5) 

WHST.6-
8.7 

Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating 
additional related, focused questions that allow for multiple avenues of exploration. (MS-PS1-6) 
 

Mathematics -  
MP.2 Reason abstractly and quantitatively. (MS-PS1-2),(MS-PS1-5) 
MP.4 Model with mathematics. (MS-PS1-5)  
6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS1-2),(MS-PS1-5) 
6.SP.B.4 Display numerical data in plots on a number line, including dot plots, histograms, and box plots. (MS-PS1-2) 

 
New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and 
collaborate and to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and 
impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the 
environment.    
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Resources and Activities 
There are a number of different resources to assist in aligning activities to the NGSS. 

● The Concord Consortium -- Find Your Path Through NGSS 
http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ 

 
● Lesson Plans: 

http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 
http://sciencespot.net/Pages/refdeskNextGen.html 

 
● Video Lessons: 

The Lewis Center 
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/ 
 

 Newsela: Nonfiction Literacy and Current Events 
            https://newsela.com/  
 
 Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). 

Virtual laboratory activities with real life scientists!  
 

 NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in 
this unit. 
   

 Discovery Education 
            http://www.discoveryeducation.com/  
 
 Kahoot: Game-Based Learning Platform 

            https://getkahoot.com/ 
 
 Periodic Table Webquest: 

            http://www.chem4kids.com/files/elem_families.html  
 
Specific to this unit, are the following activities: 
Videos: Chemical Reactions 
https://www.youtube.com/watch?v=AKiAjW7xHOc 
http://www.youtube.com/watch?v=IFv-k7XuMFM   
https://www.youtube.com/watch?v=3lHHOiTdmK4  
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Laboratory Activities: 
 Lab-Aids (Experiencing Science): Identification of Chemical Reactions Kit 
 CO2 To The Rescue (Students 2 Science)- Students will be able to invent a small device that could rescue a cell phone that accidentally falls 

into water.  
 Glow It Up (Students 2 Science)- Students will investigate various chemical reactions that release energy in the form of light, known as 

chemiluminescence. 
 Changing States of Matter- Students discover that cooling water vapor can change it from a gas to a liquid.   
 Physical and Chemical Changes Lab- Students will observe and evaluate evidence of physical and chemical changes in a station-based 

laboratory activity to understand the nature of changes in matter.  
 
Problem-Based/Engineering Design Challenge: Reptile Egg Incubator 
http://www.middleschoolchemistry.com/lessonplans/chapter6/lesson11 
Chemical Reactions and Engineering Design  (NGSS Standard: MS-PS1-6) 
Students use their findings and ideas about insulation and heat transfer to design, construct, test, and modify a device that either releases or absorbs 
thermal energy by chemical processes to save the reptile eggs. This is a week long, in class assignment that is completed in lab groups.  
 
Black Mambas Background Video: 
https://www.youtube.com/watch?v=GCQrEdhbGro  
 
Problem-Based/Engineering Design Challenge: Engineering Bioplastics 
Chemical Reactions and Engineering Design  (NGSS Standard: MS-PS1-2) 
Engineering is Elementary- Plants to Plastics (Engineering Bioplastics): Students will explore problems created by traditional plastic materials and 
engineer bioplastics-plastics made from plant-based materials-as a potential solution to current plastic problems.  The website includes student 
engineering notebook, educator guide, and “Special Report” video. 
https://www.eie.org/engineering-everywhere/curriculum-units/plants-plastics 
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Evidence of Learning 
Summative Assessment   
The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 
multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each 
problem-based activity will be evaluated using a scaled rubric.  
 
The summative exam should focus on the performance expectations as outlined in the NGSS. 
 
Formative Assessment 
Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  
Formative assessments can be written or oral. 
 
Benchmark Assessment 
In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout 
the unit.  

 
 
 

 
 
 
 

 
 
 
 
 
 

 
 
 



The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 
achievement for the unit. 
 
Interdisciplinary Connections: Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension questions as well as 

be able to relay the main ideas and themes to their classmates. After several reading experiences, students will be leveled based on their 
comprehension skills and with more practice, they can improve their reading level. In addition, students will write four laboratory reports 
throughout the year. Their progress will be tracked and monitored for growth.  
 
Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are necessary, students will 
pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be analyzed. 
 
Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be discussed. Class 
discussions will take place regarding its impact at that time and how it challenged the thinking and norms of that time.  

Integration of Technology: Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to complete virtual 
modules along with investigating these topics independently using designated internet resources. Students also will be viewing educational videos 
to further enhance their learning. Students can access the Discovery Techbook as an additional learning aid. Students will be informally assessed 
using the Kahoot online quiz.       

Differentiated Instruction: Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done in school 
and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are available for students. 
Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support teacher will be utilized.   
 
ELL – refer to ELL Curriculum. 
 
Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain advanced 
questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more complex understanding of the 
content. Students are asked to create and design solutions to problems, with little guidance from the instructor throughout the process. 
Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and strengths. In order to 
reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery Techbook, and Science extension 
activities. 
 
***Students 2 Science programs will an asset to all learning styles.   
 

 
 
 
 
 
 
 
 
 



21st Century Themes 
Global Awareness Financial, Economic, 

Business,  and 
Entrepreneurial Literacy 

Civic Literacy Health Literacy 

CRP5. Consider the 
environmental, social and 
economic impacts of 
decisions. 

CRP9. Model integrity, ethical 
leadership and effective 
management. 

CRP1. Act as a responsible and 
contributing citizen and employee. 
CRP5. Consider the environmental, 
social and economic impacts of 
decisions. 

CRP3. Attend to personal health and financial well-being. 

21st Century Skills 
Creativity and Innovation Critical Thinking and Problem 

Solving 
Communication and Collaboration Information Literacy 

CRP6. Demonstrate creativity 
and innovation. 

CRP8. Utilize critical thinking to make 
sense of problems and persevere in 
solving them. 

CRP4. Communicate clearly and effectively 
and with reason. 

CRP7. Employ valid and reliable research 
strategies. 

Media Literacy ICT Literacy Life and Career Skills 
CRP11. Use technology to 
enhance productivity. 

CRP11. Use technology to enhance productivity. CRP1. Act as a responsible and contributing citizen and employee. 
CRP2. Apply appropriate academic and technical skills. 
CRP12. Work productively in teams while using cultural global competence. 
CRP10. Plan education and career paths aligned to personal goals. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Forces and Interactions 
Content Area: Science 
Unit Title: Forces and Interactions 
Target Course/Grade Level: Eighth Grade 
Unit Rationale  
According to the A Framework for K-12 Science Education, the concept of forces can be used to explain and predict interactions between objects.  Forces can change an 
object’s motion, shape and orientation.  This unit is designed to help students understand and predict the effects of different forces (gravitational, electric, or magnetic) on 
objects.  
 
Unit Summary  

Students are able to apply Newton’s Third Law of Motion to relate forces to explain the motion of objects. Students also apply ideas about gravitational, electrical, and 
magnetic forces to explain a variety of phenomena including beginning ideas about why some materials attract each other while other repel. In particular, students 
develop the understanding that gravitational interactions are always attractive but that electrical and magnetic forces can be both attractive and negative. Students also 
develop ideas that objects can exert forces on each other even though the objects are not in contact, through fields. Students apply engineering practices and concept to 
solve a problem caused when objects collide. The crosscutting concepts of cause and effect; system and system models; stability and change; and the influence of science, 
engineering, and technology on society and the natural world serve as organizing concepts for these disciplinary core ideas. In these performance expectations, students 
are expected to demonstrate proficiency in asking questions, planning and carrying out investigations, and designing solutions, and engaging in argument; and to use 
these practices to demonstrate understanding of the core ideas. 

The Grades 3-5 Storyline provides a summary of the understandings that students developed by the end of 5th grade. 
 
Unit Essential Questions 

● What is needed to change an 
object’s motion? 
 

● What factors affect the strength of 
electric and magnetic forces? 
 

● How does the mass of an object 
affect its gravitational force? 

Unit Enduring Understandings 
● The motion of an object is determined by the sum of the forces acting upon it. 
● The greater the mass of an object, the greater the forces needed to change its motion. 
● Gravitational forces depend on the mass of the objects and the distance between them.  
● Electric and magnetic forces do not require objects to be in contact; they are dependent upon the size of the charge 

or current and the distance between the objects that are interacting. 
● There are force fields created by forces that act at a distance (gravitational, electric, magnetic). 

 
  

https://docs.google.com/document/d/1_NV7ioc0xDA1IovaHfyX8yY7l-iM1ga91kYaKkwbYIs/edit#TableofContents2
http://nextgenscience.org/sites/ngss/files/3-5%20combined%20storyline.pdf


STUDENT LEARNING OBJECTIVES (SLO) 
Students will... 

1. Apply Newton’s Third Law to design a solution to a problem involving the motion of two colliding objects.* [Clarification Statement: Examples of practical 
problems could include the impact of collisions between two cars, between a car and stationary objects, and between a meteor and a space vehicle.] [Assessment 
Boundary: Assessment is limited to vertical or horizontal interactions in one dimension.]  (PS2-1) 

2. Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the forces on the object and the mass of the object. 
[Clarification Statement: Emphasis is on balanced (Newton’s First Law) and unbalanced forces in a system, qualitative comparisons of forces, mass and changes in 
motion (Newton’s Second Law), frame of reference, and specification of units.] [Assessment Boundary: Assessment is limited to forces and changes in motion in 
one-dimension in an inertial reference frame and to change in one variable at a time. Assessment does not include the use of trigonometry.](PS2-2) 

3. Ask questions about data to determine the factors that affect the strength of electric and magnetic forces. [Clarification Statement: Examples of devices that 
use electric and magnetic forces could include electromagnets, electric motors, or generators. Examples of data could include the effect of the number of turns of 
wire on the strength of an electromagnet, or the effect of increasing the number or strength of magnets on the speed of an electric motor.] [Assessment Boundary: 
Assessment about questions that require quantitative answers is limited to proportional reasoning and algebraic thinking.] (PS2-3) 

4. Construct and present arguments using evidence to support the claim that gravitational interactions are attractive and depend on the masses of interacting 
objects. [Clarification Statement: Examples of evidence for arguments could include data generated from simulations or digital tools; and charts displaying mass, 
strength of interaction, distance from the Sun, and orbital periods of objects within the solar system.] [Assessment Boundary: Assessment does not include Newton’s 
Law of Gravitation or Kepler’s Laws.] (PS2-4) 

5. Conduct an investigation and evaluate the experimental design to provide evidence that fields exist between objects exerting forces on each other even 
though the objects are not in contact. [Clarification Statement: Examples of this phenomenon could include the interactions of magnets, electrically-charged strips 
of tape, and electrically-charged pith balls. Examples of investigations could include first-hand experiences or simulations.] [Assessment Boundary: Assessment is 
limited to electric and magnetic fields, and limited to qualitative evidence for the existence of fields.] (PS2-5) 

 
  



Science and Engineering Practices  
Asking Questions and Defining Problems  
Asking questions and defining problems in 
grades 6–8 builds from grades K–5 experiences 
and progresses to specifying relationships 
between variables, and clarifying arguments and 
models. 
● Ask questions that can be investigated 

within the scope of the classroom, outdoor 
environment, and museums and other 
public facilities with available resources 
and, when appropriate, frame a hypothesis 
based on observations and scientific 
principles. (MS-PS2-3) 

Planning and Carrying Out Investigations  
Planning and carrying out investigations to 
answer questions or test solutions to problems 
in 6–8 builds on K–5 experiences and progresses 
to include investigations that use multiple 
variables and provide evidence to support 
explanations or design solutions. 
● Plan an investigation individually and 

collaboratively, and in the design: identify 
independent and dependent variables and 
controls, what tools are needed to do the 
gathering, how measurements will be 
recorded, and how many data are needed 
to support a claim. (MS-PS2-2) 

● Conduct an investigation and evaluate the 
experimental design to produce data to 
serve as the basis for evidence that can 
meet the goals of the investigation. (MS-
PS2-5) 

 
Constructing Explanations and Designing 
Solutions 
Constructing explanations and designing 
solutions in 6–8 builds on K–5 experiences and 
progresses to include constructing explanations 
and designing solutions supported by multiple 
sources of evidence consistent with scientific 

Disciplinary Core Ideas  
PS2.A: Forces and Motion  
● For any pair of interacting objects, the 

force exerted by the first object on the 
second object is equal in strength to the 
force that the second object exerts on the 
first, but in the opposite direction 
(Newton’s third law). (MS-PS2-1) 

● The motion of an object is determined by 
the sum of the forces acting on it; if the 
total force on the object is not zero, its 
motion will change. The greater the mass 
of the object, the greater the force 
needed to achieve the same change in 
motion. For any given object, a larger 
force causes a larger change in motion. 
(MS-PS2-2) 

● All positions of objects and the directions 
of forces and motions must be described 
in an arbitrarily chosen reference frame 
and arbitrarily chosen units of size. In 
order to share information with other 
people, these choices must also be 
shared. (MS-PS2-2) 

PS2.B: Types of Interactions  
● Electric and magnetic (electromagnetic) 

forces can be attractive or repulsive, and 
their sizes depend on the magnitudes of 
the charges, currents, or magnetic 
strengths involved and on the distances 
between the interacting objects. (MS-PS2-
3) 

● Gravitational forces are always attractive. 
There is a gravitational force between any 
two masses, but it is very small except 
when one or both of the objects have 
large mass—e.g., Earth and the sun. (MS-
PS2-4) 

● Forces that act at a distance (electric, 
magnetic, and gravitational) can be 

Crosscutting Concepts  
Cause and Effect  
● Cause and effect relationships may be used to 

predict phenomena in natural or designed 
systems. (MS-PS2-3),(MS-PS2-5) 

Systems and System Models  
● Models can be used to represent systems and 

their interactions—such as inputs, processes and 
outputs—and energy and matter flows within 
systems. (MS-PS2-1),(MS-PS2-4) 

Stability and Change  
● Explanations of stability and change in natural or 

designed systems can be constructed by 
examining the changes over time and forces at 
different scales. (MS-PS2-2) 

   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
        Connections to Engineering, Technology, 
                     and Applications of Science 
  
Influence of Science, Engineering, and Technology on 
Society and the Natural World 
● The uses of technologies and any limitations on 

their use are driven by individual or societal 
needs, desires, and values; by the findings of 
scientific research; and by differences in such 
factors as climate, natural resources, and 
economic conditions. (MS-PS2-1) 
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ideas, principles, and theories. 
● Apply scientific ideas or principles to design 

an object, tool, process or system. (MS-PS2-
1) 

 
Engaging in Argument from Evidence  
Engaging in argument from evidence in 6–8 
builds from K–5 experiences and progresses to 
constructing a convincing argument that 
supports or refutes claims for either 
explanations or solutions about the natural and 
designed world. 
● Construct and present oral and written 

arguments supported by empirical evidence 
and scientific reasoning to support or refute 
an explanation or a model for a 
phenomenon or a solution to a problem. 
(MS-PS2-4) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   
         Connections to Nature of Science 
  
Scientific Knowledge is Based on Empirical 
Evidence 
● Science knowledge is based upon logical 

and conceptual connections between 
evidence and explanations. (MS-PS2-
2),(MS-PS2-4) 

explained by fields that extend through 
space and can be mapped by their effect 
on a test object (a charged object, or a 
ball, respectively). (MS-PS2-5) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 
 
Connections to other DCIs in this grade-band: 
MS.PS3.A (MS-PS2-2); MS.PS3.B (MS-PS2-2); MS.PS3.C (MS-PS2-1); MS.ESS1.A (MS-PS2-4); MS.ESS1.B (MS-PS2-4); MS.ESS2.C (MS-PS2-2),(MS-PS2-4) 
 
Articulation of DCIs across grade-bands:  
3.PS2.A (MS-PS2-1),(MS-PS2-2); 3.PS2.B (MS-PS2-3),(MS-PS2-5); 5.PS2.B (MS-PS2-4); HS.PS2.A (MS-PS2-1),(MS-PS2-2); HS.PS2.B (MS-PS2-3),(MS-PS2-4),(MS-PS2-5); HS.PS3.A 
(MS-PS2-5); HS.PS3.B (MS-PS2-2),(MS-PS2-5); HS.PS3.C (MS-PS2-5); HS.ESS1.B (MS-PS2-2),(MS-PS2-4) 
Common Core State Standards Connections:  
 

ELA/Literacy -  
RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions. (MS-PS2-1),(MS-

PS2-3) 
RST.6-8.3 Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks. (MS-PS2-1),(MS-PS2-2),(MS-PS2-5) 
WHST.6-
8.1 

Write arguments focused on discipline-specific content. (MS-PS2-4) 

WHST.6-
8.7 

Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related, 
focused questions that allow for multiple avenues of exploration. (MS-PS2-1),(MS-PS2-2),(MS-PS2-5) 
 

Mathematics -  
MP.2 Reason abstractly and quantitatively. (MS-PS2-1),(MS-PS2-2),(MS-PS2-3) 
6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values; use positive and negative numbers 

to represent quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-PS2-1) 
6.EE.A.2 Write, read, and evaluate expressions in which letters stand for numbers. (MS-PS2-1),(MS-PS2-2) 
7.EE.B.3 Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form, using tools strategically. Apply properties of 

operations to calculate with numbers in any form; convert between forms as appropriate; and assess the reasonableness of answers using mental computation 
and estimation strategies. (MS-PS2-1),(MS-PS2-2) 

7.EE.B.4 Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by reasoning 
about the quantities. (MS-PS2-1),(MS-PS2-2) 
 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate 
and to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 
technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.   
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Resources and Activities 
 
Problem-Based/Engineering Design Challenge: Egg Drop Experiment 
Forces and Engineering Design  (NGSS Standard: (MS-PS2-1)  
Students will be able to design, construct, test, and modify a device that will protect an egg from the dynamic forces of space flight. Students will be examining the process that 
NASA practices when testing aerospace equipment.   
 
Problem-Based/Engineering Design Challenge: Catapult Challenge 
Forces and Engineering Design  (NGSS Standard: (MS-PS2-1)  
Students will be able to design, construct, test, and modify two catapults using different materials.  Students will use their two catapults to undergo three different tests to 
determine accuracy and power. The students will be able to determine the average distances and determine the angle of launch for each catapult distance.  
 

 
 

Evidence of Learning 
Summative Assessment   
The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including multiple-choice, 
short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each problem-based activity will be 
evaluated using a scaled rubric.  
The summative exam should focus on the performance expectations as outlined in the NGSS. 
Formative Assessment 
Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  Formative assessments 
can be written or oral. 
 
Benchmark Assessment 
In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout the unit.  

 
  



The following activities and experiences for students are examples of the integration of specific skills and strategies which support student achievement for the unit. 
Interdisciplinary Connections: Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension questions 

as well as be able to relay the main ideas and themes to their classmates. After several reading experiences, students will be leveled 
based on their comprehension skills and with more practice, they can improve their reading level. In addition, students will write four 
laboratory reports throughout the year. Their progress will be tracked and monitored for growth.  
 
Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are necessary, 
students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be analyzed. 
 
Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be discussed. Class 
discussions will take place regarding its impact at that time and how it challenged the thinking and norms of that time.  

Integration of Technology: Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to complete 
virtual modules along with investigating these topics independently using designated internet resources. Students also will be viewing 
educational videos to further enhance their learning. Students can access the Discovery Techbook as an additional learning aid. 
Students will be informally assessed using the Kahoot online quiz.       

Differentiated Instruction: Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done 
in school and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are 
available for students. Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support 
teacher will be utilized.   
 
ELL – refer to ELL Curriculum. 
 
Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain 
advanced questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more complex 
understanding of the content. Students are asked to create and design solutions to problems, with little guidance from the instructor 
throughout the process. 
 
Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and strengths. 
In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery Techbook, 
and Science extension activities. 
 
***Students 2 Science programs will an asset to all learning styles.   

 
 
 
 
 



 
21st Century Themes 

Global Awareness Financial, Economic, 
Business,  and 

Entrepreneurial Literacy 

Civic Literacy Health Literacy 

CRP5. Consider the 
environmental, social and 
economic impacts of 
decisions. 

CRP9. Model integrity, ethical 
leadership and effective 
management. 

CRP1. Act as a responsible and 
contributing citizen and employee. 
CRP5. Consider the environmental, 
social and economic impacts of 
decisions. 
 

CRP3. Attend to personal health and financial well-being. 

21st Century Skills 
Creativity and Innovation Critical Thinking and 

Problem Solving 
Communication and 
Collaboration 

Information Literacy 

CRP6. Demonstrate creativity 
and innovation. 

CRP8. Utilize critical thinking 
to make sense of problems and 
persevere in solving them. 

CRP4. Communicate clearly and 
effectively and with reason. 

CRP7. Employ valid and reliable research strategies. 

Media Literacy ICT Literacy Life and Career Skills 
CRP11. Use technology to enhance 
productivity. 

CRP11. Use technology to 
enhance productivity. 

CRP1. Act as a responsible and contributing citizen and employee. 
CRP2. Apply appropriate academic and technical skills. 
CRP12. Work productively in teams while using cultural global competence. 
CRP10. Plan education and career paths aligned to personal goals. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Content Area: Science 
Unit Title:  Energy 
Target Course/Grade Level: Eighth Grade 
Unit Rationale  
According to the A Framework for K-12 Science Education, the transfer of energy between objects and/or systems can explain and predict the interactions between the 
objects. 
Unit Summary  
Students understand qualitative ideas about energy including that the interactions of objects can be explained and predicted using the concept of transfer of energy from 
one object or system of objects to another, and that that the total change of energy in any system is always equal to the total energy transferred into or out of the system. 
Students also understand that when objects are moving they have kinetic energy and that objects may also contain stored (potential) energy, depending on their relative 
positions. Students know the difference between energy and temperature, and begin to develop an understanding of the relationship between force and energy. Students are 
also able to apply an understanding of design to the process of energy transfer. The crosscutting concepts of scale, proportion, and quantity; systems and system models; 
and energy are called out as organizing concepts for these disciplinary core ideas. Students demonstrate proficiency in developing and using models, planning 
investigations, analyzing and interpreting data, and designing solutions, and engaging in argument from evidence; and to use these practices to demonstrate understanding 
of the core ideas in Energy. 

The Grades 3-5 Storyline provides a summary of the understandings that students developed by the end of 5th grade. 
 
Unit Essential Questions 

● What is the relationship 
between the kinetic energy of 
an object to its mass and 
speed? 

● How is potential energy 
determined? 

● How can the transfer of 
thermal energy be increased or 
decreased? 

● What are some factors that 
determine energy transfer? 

Unit Enduring Understandings 
● Kinetic energy is the energy of motion.  It is dependent on the mass of an object and its speed. 
● Potential energy is energy that is stored. 
● Heat is the energy transferred from one object/system to another. 
● Temperature is the measure of the kinetic energy of particles of matter. 

  

http://nextgenscience.org/sites/ngss/files/3-5%20combined%20storyline.pdf


 
STUDENT LEARNING OBJECTIVES (SLO) 
Students will... 

1. Construct and interpret graphical displays of data to describe the relationships of kinetic energy to the mass of an object and to the speed of an object. 
[Clarification Statement: Emphasis is on descriptive relationships between kinetic energy and mass separately from kinetic energy and speed. Examples could 
include riding a bicycle at different speeds, rolling different sizes of rocks downhill, and getting hit by a wiffle ball versus a tennis ball.] (PS3-1) 

2. Develop a model to describe that when the arrangement of objects interacting at a distance changes, different amounts of potential energy are stored in 
the system. [Clarification Statement: Emphasis is on relative amounts of potential energy, not on calculations of potential energy. Examples of objects within 
systems interacting at varying distances could include: the Earth and either a roller coaster cart at varying positions on a hill or objects at varying heights on 
shelves, changing the direction/orientation of a magnet, and a balloon with static electrical charge being brought closer to a classmate’s hair. Examples of models 
could include representations, diagrams, pictures, and written descriptions of systems.] [Assessment Boundary: Assessment is limited to two objects and electric, 
magnetic, and gravitational interactions.]  (PS3-2) 

3. Apply scientific principles to design, construct, and test a device that either minimizes or maximizes thermal energy transfer.* [Clarification Statement: 
Examples of devices could include an insulated box, a solar cooker, and a Styrofoam cup.] [Assessment Boundary: Assessment does not include calculating the 
total amount of thermal energy transferred.]  (PS3-3) 

4. Plan an investigation to determine the relationships among the energy transferred, the type of matter, the mass, and the change in the average kinetic 
energy of the particles as measured by the temperature of the sample. [Clarification Statement: Examples of experiments could include comparing final water 
temperatures after different masses of ice melted in the same volume of water with the same initial temperature, the temperature change of samples of different 
materials with the same mass as they cool or heat in the environment, or the same material with different masses when a specific amount of energy is added.] 
[Assessment Boundary: Assessment does not include calculating the total amount of thermal energy transferred.] (PS3-4) 

5. Construct, use, and present arguments to support the claim that when the kinetic energy of an object changes, energy is transferred to or from the 
object. [Clarification Statement: Examples of empirical evidence used in arguments could include an inventory or other representation of the energy before and 
after the transfer in the form of temperature changes or motion of object.] [Assessment Boundary: Assessment does not include calculations of energy.]  (PS3-5) 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
  



Connections to Disciplinary Core Ideas and Common Core Math and ELA 
 
Connections to other DCIs in this grade-band: 
MS.PS1.A (MS-PS3-4); MS.PS1.B (MS-PS3-3); MS.PS2.A (MS-PS3-1),(MS-PS3-4),(MS-PS3-4); MS.ESS2.A (MS-PS3-3); MS.ESS2.C (MS-PS3-3),(MS-PS3-
4); MS.ESS2.D (MS-PS3-3),(MS-PS3-4); MS.ESS3.D (MS-PS3-4) 
Articulation of DCIs across grade-bands: 
4.PS3.B (MS-PS3-1),(MS-PS3-3); 4.PS3.C (MS-PS3-4),(MS-PS3-5); HS.PS1.B (MS-PS3-4); HS.PS2.B (MS-PS3-2); HS.PS3.A (MS-PS3-1),(MS-PS3-4),(MS-PS3-
5); HS.PS3.B (MS-PS3-1),(MS-PS3-2),(MS-PS3-3),(MS-PS3-4),(MS-PS3-5); HS.PS3.C (MS-PS3-2) 

 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and 
collaborate and to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 
technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.   

ELA/Literacy -  
RST.6-
8.1 

Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or descriptions. (MS-PS3-
1),(MS-PS3-5) 

RST.6-
8.3 

Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks. (MS-PS3-3),(MS-PS3-3) 

RST.6-
8.7 

Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, 
diagram, model, graph, or table). (MS-PS3-1) 

WHST.6-
8.1 

Write arguments focused on discipline content. (MS-PS3-5) 

WHST.6-
8.7 

Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related, 
focused questions that allow for multiple avenues of exploration. (MS-PS3-3),(MS-PS3-4) 

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-PS3-2) 
Mathematics -  

MP.2 Reason abstractly and quantitatively. (MS-PS3-1),(MS-PS3-4),(MS-PS3-5) 
6.RP.A.1 Understand the concept of ratio and use ratio language to describe a ratio relationship between two quantities. (MS-PS3-1),(MS-PS3-5) 
6.RP.A.2 Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0, and use rate language in the context of a ratio relationship. (MS-PS3-1) 
7.RP.A.2 Recognize and represent proportional relationships between quantities. (MS-PS3-1),(MS-PS3-5) 
8.EE.A.1 Know and apply the properties of integer exponents to generate equivalent numerical expressions. (MS-PS3-1) 
8.EE.A.2 Use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p, where p is a positive rational number. Evaluate 

square roots of small perfect squares and cube roots of small perfect cubes. Know that √2 is irrational. (MS-PS3-1) 
8.F.A.3 Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions that are not linear. (MS-PS3-

1),(MS-PS3-5) 
6.SP.B.5 Summarize numerical data sets in relation to their context. (MS-PS3-4) 

 
 

http://www.nap.edu/openbook.php?record_id=13165&page=94
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NGSS. 
● The Concord Consortium -- Find Your Path Through NGSS 

http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ 
 

● Lesson Plans: 
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 
http://sciencespot.net/Pages/refdeskNextGen.html 

 
● Video Lessons: 

The Lewis Center 
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/ 

 
 Newsela: Nonfiction Literacy and Current Events 

            https://newsela.com/  
 
 Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). Virtual 

laboratory activities with real life scientists!  
 

 NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this 
unit. 
   

 Discovery Education 
            http://www.discoveryeducation.com/  
 
 Kahoot: Game-Based Learning Platform 

            https://getkahoot.com/ 
 
 Resource Book- “Using STEM to Investigate Issues in Alternative Energy” by: Barbara R. Sandall, ED.D. (Mark Twain Media/Carson-Dellosa 

Publishing Company) 
 
 Roller Coaster Simulation: Jason Learning 

            http://content3.jason.org/resource_content/content/digitallab/4859/misc_content/public/coaster.html 
 
Specific to this unit, are the following activities: 
Videos: 
 Roller Coaster Testing- I Didn’t Know 

http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ
http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ
http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/
http://sciencespot.net/Pages/refdeskNextGen.html
http://sciencespot.net/Pages/refdeskNextGen.html
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
https://newsela.com/
http://www.discoveryeducation.com/
https://getkahoot.com/
http://content3.jason.org/resource_content/content/digitallab/4859/misc_content/public/coaster.html


That: https://www.youtube.com/watch?v=3sS4nT5odP4&list=PLa8zHVsnksFuA8MRpci14U0MqCRuxCEEF  
 The Physics of Roller Coasters: https://www.youtube.com/watch?v=J8pJiV44hVM  

 
Interactives: 
Amusement Park Physics Interactive Activities (extra credit- 2 assignments) 
http://www.learner.org/interactives/parkphysics/parkphysics.html  
 
Laboratory Activities: 
Energy Resources Presentation: 
Students will differentiate between renewable and non-renewable resources, identify examples of each, and cite advantages and disadvantages of these 
common resources in our society. 

Energy Webquest: 
Students will explore renewable and nonrenewable energy sources and the science of electricity and magnets. They will use 8 different websites to expand 
their current understanding.  
http://www.eia.gov/kids/energy.cfm?page=1 
 
Problem-Based/Engineering Design Challenge: Design a Paper Roller Coaster 
Energy and Engineering Design  (NGSS Standard: (MS-PS3-1)  
Using their understanding of energy and energy transfer, students will be able to design, construct, test, and modify a paper roller coaster that will allow a 
marble to travel the longest amount of time. 
 
Problem-Based/Engineering Design Challenge: Keep It Cool 
http://tryengineering.org/lessons/keepitcool.pdf 
Energy and Engineering Design  (NGSS Standard: (MS-PS3-3)  
Students will be able to develop a system to make an insulated liquid container that will keep chilled water as cool as possible for an hour using everyday 
items.  
 
Problem-Based/Engineering Design Challenge: Engineering Insulated Homes 
Energy and Engineering Design  (NGSS Standard: MS-PS1-4) 
Engineering is Elementary- Here Comes the Sun (Insulated Homes): Students will use insulation to engineer a model home that stays at a comfortable 
temperature inside no matter how high or low the temperature gets outside.  The website includes student engineering notebook, educator guide, and “Special 
Report” video. 
https://www.eie.org/engineering-everywhere/curriculum-units/here-comes-sun 
 

 

https://www.youtube.com/watch?v=3sS4nT5odP4&list=PLa8zHVsnksFuA8MRpci14U0MqCRuxCEEF
https://www.youtube.com/watch?v=J8pJiV44hVM
http://www.learner.org/interactives/parkphysics/parkphysics.html
http://www.learner.org/interactives/parkphysics/parkphysics.html
http://www.learner.org/interactives/parkphysics/parkphysics.html
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
http://www.eia.gov/kids/energy.cfm?page=1
http://tryengineering.org/lessons/keepitcool.pdf
https://www.eie.org/engineering-everywhere/curriculum-units/here-comes-sun


Evidence of Learning 
Summative Assessment   
The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 
multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each 
problem-based activity will be evaluated using a scaled rubric.  
 
The summative exam should focus on the performance expectations as outlined in the NGSS. 
 
Formative Assessment 
Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  
Formative assessments can be written or oral. 
 
Benchmark Assessment 
In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout 
the unit.  

 
  



The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 
achievement for the unit. 
 
Interdisciplinary Connections: Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension 

questions as well as be able to relay the main ideas and themes to their classmates. After several reading experiences, students will 
be leveled based on their comprehension skills and with more practice, they can improve their reading level. In addition, students 
will write four laboratory reports throughout the year. Their progress will be tracked and monitored for growth.  
 
Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are necessary, 
students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be analyzed. 
 
Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be discussed. 
Class discussions will take place regarding its impact at that time and how it challenged the thinking and norms of that time.  

Integration of Technology: Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to 
complete virtual modules along with investigating these topics independently using designated internet resources. Students also will 
be viewing educational videos to further enhance their learning. Students can access the Discovery Techbook as an additional 
learning aid. Students will be informally assessed using the Kahoot online quiz.       

Differentiated Instruction: Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done 
in school and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are 
available for students. Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support 
teacher will be utilized.   
 
ELL – refer to ELL Curriculum. 
 
Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain 
advanced questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more 
complex understanding of the content. Students are asked to create and design solutions to problems, with little guidance from the 
instructor throughout the process. 
Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and 
strengths. In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery 
Techbook, and Science extension activities. 
***Students 2 Science programs will an asset to all learning styles.   

 
 
 
 
 



21st Century Themes 
Global Awareness Financial, Economic, Business,  

and Entrepreneurial Literacy 
Civic Literacy Health Literacy 

CRP5. Consider the 
environmental, social and 
economic impacts of 
decisions. 

CRP9. Model integrity, ethical 
leadership and effective management. 

CRP1. Act as a responsible and contributing 
citizen and employee. 
CRP5. Consider the environmental, social and 
economic impacts of decisions. 
 

CRP3. Attend to personal health and financial 
well-being. 

21st Century Skills 
Creativity and Innovation Critical Thinking and Problem Solving Communication and 

Collaboration 
Information Literacy 

CRP6. Demonstrate creativity 
and innovation. 

CRP8. Utilize critical thinking to make sense 
of problems and persevere in solving them. 

CRP4. Communicate clearly 
and effectively and with reason. 

CRP7. Employ valid and reliable research strategies. 

Media Literacy ICT Literacy Life and Career Skills 
CRP11. Use technology to enhance 
productivity. 

CRP11. Use technology to enhance productivity. CRP1. Act as a responsible and contributing citizen and employee. 
CRP2. Apply appropriate academic and technical skills. 
CRP12. Work productively in teams while using cultural global competence. 
CRP10. Plan education and career paths aligned to personal goals. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Waves and Electromagnetic Radiation 
Content Area: Science 
Unit Title: Waves and Electromagnetic Radiation 
Target Course/Grade Level: Eighth Grade 
Unit Rationale  
According to the A Framework for K-12 Science Education, physics and chemistry are the basis for all natural and human created phenomena. The many advances in the 20th 
century in physics and chemistry have given way to the complex technologies available today.  This unit is designed to help students recognize the cause and effect of these 
advances in relation to their everyday lives. 
 
Unit Summary  
Students are able to describe and predict characteristic properties and behaviors of waves when the waves interact with matter. Students can apply an understanding of waves as 
a means to send digital information. The crosscutting concepts of patterns and structure and function are used as organizing concepts for these disciplinary core ideas. These 
performance expectations focus on students demonstrating proficiency in developing and using models, using mathematical thinking, and obtaining, evaluating and 
communicating information; and to use these practices to demonstrate understanding of the core ideas.  

The Grades 3-5 Storyline provides a summary of the understandings that students developed by the end of 5th grade. 
 
Unit Essential Questions 

● How is the amplitude of a wave 
related to the energy in a wave? 

● Why can we see the color of an 
object in space but not hear sound? 

● How are waves reflected, absorbed 
and transmitted? 

● How are waves used for 
communication purposes? 

Unit Enduring Understandings 
● The amplitude of a wave is related to the energy.  The higher the amplitude, the greater the energy. 
● Light waves can travel in a vacuum; sound waves need matter to vibrate off. 
● When light shines on an object, it is reflected, absorbed or transmitted depending on the objects material and the 

frequency (color) or light. 
● Modern devices enable us to detect and interpret wave pulses in order to encode and transmit information. 

https://docs.google.com/document/d/1_NV7ioc0xDA1IovaHfyX8yY7l-iM1ga91kYaKkwbYIs/edit#TableofContents2
http://nextgenscience.org/sites/ngss/files/3-5%20combined%20storyline.pdf


STUDENT LEARNING OBJECTIVES (SLO) 
Students will... 

1. Use mathematical representations to describe a simple model for waves that includes how the amplitude of a wave is related to the energy in a wave.  
[Clarification Statement:  Emphasis is on describing waves with both qualitative and quantitative thinking.] [Assessment Boundary:  Assessment does not include 
electromagnetic waves and is limited to standard repeating waves.] (MS-PS4-1) 

2. Explain why we can see the color of an object in space but cannot hear sound. (PS4.B) 
3. Use ray diagrams to explain how refracted light and reflected light bring images of distant objects closer and enlarge things that are too small to be observed 

with an unaided eye.  (PS4.B) 
4. Create a simple model that explains the mechanism for how wave pulses are used to save, transmit, and receive information. (PS4.C) 
5. Develop and use a model to describe that waves are reflected, absorbed, or transmitted through various materials.  [Clarification Statement:  Emphasis is on both 

light and mechanical waves. Examples of models could include drawings, simulations, and written descriptions.] [Assessment Boundary:  Assessment is limited to 
qualitative applications pertaining to light and mechanical waves.]  (MS-PS4-2) 

6. Integrate qualitative scientific and technical information to support the claim that digitized signals are a more reliable way to encode and transmit information 
than analog signals. [Clarification Statement:  Emphasis is on a basic understanding that waves can be used for communication purposes. Examples could include using 
fiber optic cable to transmit light pulses, radio wave pulses in wifi devices, and conversion of stored binary patterns to make sound or text on a computer screen.] 
[Assessment Boundary:  Assessment does not include binary counting. Assessment does not include the specific mechanism of any given device.] (MS-PS4-3) 
 

 
Connections to Disciplinary Core Ideas and Common Core Math and ELA 

 
Connections to other DCIs in this grade-band: 
MS.LS1.D (MS-PS4-2) 
 
Articulation of DCIs across grade-bands: 
4.PS3.A (MS-PS4-1); 4.PS3.B (MS-PS4-1); 4.PS4.A (MS-PS4-1); 4.PS4.B (MS-PS4-2); 4.PS4.C (MS-PS4-3); HS.PS4.A (MS-PS4-1),(MS-PS4-2),(MS-PS4-3); HS.PS4.B 
(MS-PS4-1),(MS-PS4-2); HS.PS4.C (MS-PS4-3); HS.ESS1.A (MS-PS4-2); HS.ESS2.A (MS-PS4-2); HS.ESS2.C (MS-PS4-2); HS.ESS2.D (MS-PS4-2) 
Common Core State Standards Connections:  

ELA/Literacy -  
RST.6-
8.1 

Cite specific textual evidence to support analysis of science and technical texts. (MS-PS4-3) 

RST.6-
8.2 

Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or opinions.  
(MS-PS4-3) 

RST.6-
8.9 

Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the same 
topic. (MS-PS4-3) 

WHST.6-
8.9 

Draw evidence from informational texts to support analysis, reflection, and research. (MS-PS4-3) 

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest.  
(MS-PS4-1),(MS-PS4-2) 
 

http://nextgenscience.org/msls1-molecules-organisms-structures-processes
http://nextgenscience.org/4ps3-energy
http://nextgenscience.org/4ps3-energy
http://nextgenscience.org/4ps4-waves-applications-technologies-information-transfer
http://nextgenscience.org/4ps4-waves-applications-technologies-information-transfer
http://nextgenscience.org/4ps4-waves-applications-technologies-information-transfer
http://nextgenscience.org/hsps4-waves-applications-technologies-information-transfer
http://nextgenscience.org/hsps4-waves-applications-technologies-information-transfer
http://nextgenscience.org/hsps4-waves-applications-technologies-information-transfer
http://nextgenscience.org/hsess1-earth-place-universe
http://nextgenscience.org/hsess2-earth-systems
http://nextgenscience.org/hsess2-earth-systems
http://nextgenscience.org/hsess2-earth-systems
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/RST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/WHST/6-8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/SL/8
http://www.corestandards.org/ELA-Literacy/SL/8


Mathematics -  
MP.2 Reason abstractly and quantitatively. (MS-PS4-1) 
MP.4 Model with mathematics. (MS-PS4-1) 
6.RP.A.1 Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. (MS-PS4-1) 
6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS4-1) 
7.RP.A.2 Recognize and represent proportional relationships between quantities. (MS-PS4-1) 
8.F.A.3 
 

Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of functions that are not linear. (MS-PS4-1) 
 
 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate 
and to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 
technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.    
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Resources and Activities 

There are a number of different resources to assist in aligning activities to the NGSS. 
 

● The Concord Consortium -- Find Your Path Through NGSS 
http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ 

 
● Lesson Plans: 

http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 
http://sciencespot.net/Pages/refdeskNextGen.html 

 
● Video Lessons: 

The Lewis Center 
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/ 

 
 Newsela: Nonfiction Literacy and Current Events 

            https://newsela.com/  
 
 Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). Virtual 

laboratory activities with real life scientists!  
 

 NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this 
unit. 
   

 Discovery Education  
            http://www.discoveryeducation.com/  
 
 Kahoot: Game-Based Learning Platform 

            https://getkahoot.com/ 
 
Specific to this unit, are the following activities: 
Videos: 
Wave Properties 
https://www.youtube.com/watch?v=4S-MevRKGZs 
Electromagnetic Radiation 
https://www.youtube.com/watch?v=dzyPT7kxp8M 
The Electromagnetic Spectrum:  Waves of Energy 
http://www.discoveryeducation.com/teachers/free-lesson-plans/the-electromagnetic-spectrum-waves-of-energy.cfm 

http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ
http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ
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https://getkahoot.com/
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/
https://www.youtube.com/watch?v=4S-MevRKGZs
https://www.youtube.com/watch?v=4S-MevRKGZs
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Laboratory Activities: 
 Reflection and Refraction 
 Separating Light 
 Atmospheric Scattering 
 Types of Electromagnetic Waves 

 
Problem-Based/Engineering Design Challenge: String Telephone 
Waves Properties and Engineering Design  (NGSS Standard: (MS-PS4-1)  
https://griffonagedotcom.wordpress.com/ 
Students will be able to design, construct, test, and modify a string telephone that must transmit the sound waves of a specific ring tone as loudly as possible. 
Students will be introduced to analog and digital concepts of information transfer. Students will use the Decibel 10: Noise dBA app to quantify the success of 
their device.  This is a week long, in class assignment that is completed in lab groups.  
 
Problem-Based/Engineering Design Challenge: Engineering Remote Sensing Devices 
Wave Properties and Engineering Design  (NGSS Standard: MS-PS4-2) 
Engineering is Elementary- Worlds Apart (Remote Sensing Devices): Students will investigate different technologies used in the field of remote sensing-
periscopes, optical filters, and LiDAR- before engineering their own remote sensing devices to collect information about the surface of the Mystery Moon for 
scientists. The website includes student engineering notebook, educator guide, and “Special Report” video. 
https://www.eie.org/engineering-everywhere/curriculum-units/worlds-apart 
 
 
  

http://www.discoveryeducation.com/teachers/free-lesson-plans/the-electromagnetic-spectrum-waves-of-energy.cfm
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https://www.eie.org/engineering-everywhere/curriculum-units/worlds-apart


Evidence of Learning 
Summative Assessment   
The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 
multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each 
problem-based activity will be evaluated using a scaled rubric.  
 
The summative exam should focus on the performance expectations as outlined in the NGSS. 
 
Formative Assessment 
Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  
Formative assessments can be written or oral. 
 
Benchmark Assessment 
In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout the 
unit. 

 
  



The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 
achievement for the unit. 

Interdisciplinary 
Connections: 

Language Arts- Through the use of Newsela, students will read current event articles and be able to answer 
comprehension questions as well as be able to relay the main ideas and themes to their classmates. After several reading 
experiences, students will be leveled based on their comprehension skills and with more practice, they can improve their 
reading level. In addition, students will write four laboratory reports throughout the year. Their progress will be tracked 
and monitored for growth.  
 
Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are 
necessary, students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data 
will be analyzed. 
 
Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be 
discussed. Class discussions will take place regarding its impact at that time and how it challenged the thinking and 
norms of that time.  

Integration of Technology: Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to complete 
virtual modules along with investigating these topics independently using designated internet resources. Students also will be viewing 
educational videos to further enhance their learning. Students can access the Discovery Techbook as an additional learning aid. 
Students will be informally assessed using the Kahoot online quiz.       

Differentiated Instruction: Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both done 
in school and at home, allow the students to review the concepts learned in each lesson. Additional resources and study tools are 
available for students. Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-class support 
teacher will be utilized.   
 
ELL – refer to ELL Curriculum. 
 
Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities contain 
advanced questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a more 
complex understanding of the content. Students are asked to create and design solutions to problems, with little guidance from the 
instructor throughout the process. 
Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and 
strengths. In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, Discovery 
Techbook, and Science extension activities. 
 
***Students 2 Science programs will an asset to all learning styles.   

 
  



21st Century Themes 
Global Awareness Financial, Economic, Business,  

and Entrepreneurial Literacy 
Civic Literacy Health Literacy 

CRP5. Consider the 
environmental, social and 
economic impacts of 
decisions. 

CRP9. Model integrity, ethical 
leadership and effective 
management. 

CRP1. Act as a responsible and 
contributing citizen and employee. 
CRP5. Consider the environmental, social 
and economic impacts of decisions. 
 

CRP3. Attend to personal health and financial well-being. 

21st Century Skills 
Creativity and Innovation Critical Thinking and Problem 

Solving 
Communication and Collaboration Information Literacy 

CRP6. Demonstrate creativity 
and innovation. 

CRP8. Utilize critical thinking to 
make sense of problems and 
persevere in solving them. 

CRP4. Communicate clearly and 
effectively and with reason. 

CRP7. Employ valid and reliable research strategies. 

Media Literacy ICT Literacy Life and Career Skills 
CRP11. Use technology to enhance 
productivity. 

CRP11. Use technology to enhance productivity. CRP1. Act as a responsible and contributing citizen and employee. 
CRP2. Apply appropriate academic and technical skills. 
CRP12. Work productively in teams while using cultural global competence. 
CRP10. Plan education and career paths aligned to personal goals. 

 
 
  



Human Impacts 
Content Area: Science 
Unit Title: Human Impacts 
Target Course/Grade Level:  Eighth Grade 
Unit Rationale  
According to the A Framework for K-12 Science Education, humans depend on all of the planet’s systems for both renewable and nonrenewable resources.  Human activity 
has affected and been affected by the Earth’s surface processes. This unit is designed to help students understand the relationships between human activities and the impact 
these activities have on changes to the Earth’s surface. 
Unit Summary  
Students make sense of the ways that human activities impact Earth’s other systems. Students use several science and engineering practices to understand the significant and 
complex issues surrounding human uses of land, energy, mineral, and water resources and the resulting impacts of their development. The crosscutting concepts of patterns; 
cause and effect; and interdependence of science, engineering, and technology are used as organizing concepts for these disciplinary core ideas. 
Unit Essential Questions 

● How can we predict natural 
hazards such as volcanic eruptions 
and severe weather? 

● What impact does human activity 
have on the natural resources? 

● How can we minimize the negative 
effect of human activity on the 
environment?   

● How does an increase in human 
population affect the natural 
resources in a specific area? 

Unit Enduring Understandings 
● Mapping the history of natural hazards in a region and understanding the related geological forces can 

help forecast these events. 
● Human activity has had a significant effect on the biosphere by damaging or destroying natural habitats 

and leading to extinction of many species. 
● There is a relationship between the increase in human population and the negative impacts on Earth. 

STUDENT LEARNING OBJECTIVES (SLO) 
Students will... 

1. Use variables to represent quantities in a real-world data, and construct simple equations and inequalities to inform the development of technologies to 
mitigate the effects of natural hazards.  [Clarification Statement: Examples of natural hazards can be taken from severe weather events (such as hurricanes, 
tornadoes, and floods). Examples of data can include the locations, magnitudes, and frequencies of hurricanes, tornadoes, forest fires, or floods.]  (ESS3.B) 

2. Write and present the findings of a student led investigation of human consumption of a natural resource that may alter the biosphere, hydrosphere, 
atmosphere, or geosphere and the consequences (positive or negative) of that behavior. [Clarification Statement: Students will have gathered relevant 
information from multiple print and digital sources, using search terms effectively; assessing the credibility and accuracy of each source; and quote or paraphrase the 
data and conclusions of others while avoiding plagiarism and following a standard format for citation.]  (ESS3.C) 

3. Analyze and interpret data on natural hazards to forecast future catastrophic events and inform the development of technologies to mitigate their effects. 
[Clarification Statement: Emphasis is on how some natural hazards, such as volcanic eruptions and severe weather, are preceded by phenomena that allow for reliable 
predictions, but others, such as earthquakes, occur suddenly and with no notice, and thus are not yet predictable. Examples of natural hazards can be taken from 
interior processes (such as earthquakes and volcanic eruptions), surface processes (such as mass wasting and tsunamis), or severe weather events (such as hurricanes, 

https://docs.google.com/document/d/1_NV7ioc0xDA1IovaHfyX8yY7l-iM1ga91kYaKkwbYIs/edit#TableofContents2
http://www.corestandards.org/Math/Content/7/EE
http://www.corestandards.org/Math/Content/7/EE


tornadoes, and floods). Examples of data can include the locations, magnitudes, and frequencies of the natural hazards. Examples of technologies can be global (such 
as satellite systems to monitor hurricanes or forest fires) or local (such as building basements in tornado-prone regions or reservoirs to mitigate droughts).]  (ESS3-2) 

4. Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.* [Clarification Statement: Examples of the 
design process include examining human environmental impacts, assessing the kinds of solutions that are feasible, and designing and evaluating solutions that could 
reduce that impact. Examples of human impacts can include water usage (such as the withdrawal of water from streams and aquifers or the construction of dams and 
levees), land usage (such as urban development, agriculture, or the removal of wetlands), and pollution (such as of the air, water, or land).]  (ESS3-3) 

5. Construct an argument supported by evidence for how increases in human population and per-capita consumption of natural resources impact Earth's 
systems. [Clarification Statement: Examples of evidence include grade-appropriate databases on human populations and the rates of consumption of food and natural 
resources (such as freshwater, mineral, and energy). Examples of impacts can include changes to the appearance, composition, and structure of Earth’s systems as 
well as the rates at which they change. The consequences of increases in human populations and consumption of natural resources are described by science, but 
science does not make the decisions for the actions society takes.]  (ESS3-4) 

  
 
  



 

Science and Engineering Practices  
Analyzing and Interpreting Data 
Analyzing data in 6–8 builds on K–5 and progresses to 
extending quantitative analysis to investigations, 
distinguishing between correlation and causation, and 
basic statistical techniques of data and error analysis. 
● Analyze and interpret data to determine similarities 

and differences in findings. (MS-ESS3-2)  

 
Constructing Explanations and Designing Solutions  
Constructing explanations and designing solutions in 6–8 
builds on K–5 experiences and progresses to include 
constructing explanations and designing solutions 
supported by multiple sources of evidence consistent with 
scientific ideas, principles, and theories. 
● Apply scientific principles to design an object, tool, 

process or system. (MS-ESS3-3)  

 
Engaging in Argument from Evidence  
Engaging in argument from evidence in 6–8 builds on K–5 
experiences and progresses to constructing a convincing 
argument that supports or refutes claims for either 
explanations or solutions about the natural and designed 
world(s). 
● Construct an oral and written argument supported by 

empirical evidence and scientific reasoning to support 
or refute an explanation or a model for a 
phenomenon or a solution to a problem. (MS-ESS3-
4) 

Disciplinary Core Ideas  
ESS3.B: Natural Hazards 
● Mapping the history of natural hazards in a 

region, combined with an understanding of 
related geologic forces can help forecast the 
locations and likelihoods of future events. (MS-
ESS3-2) 

ESS3.C: Human Impacts on Earth Systems  
● Human activities have significantly altered the 

biosphere, sometimes damaging or destroying 
natural habitats and causing the extinction of 
other species. But changes to Earth’s 
environments can have different impacts 
(negative and positive) for different living things. 
(MS-ESS3-3)  

● Typically as human populations and per-capita 
consumption of natural resources increase, so 
do the negative impacts on Earth unless the 
activities and technologies involved are 
engineered otherwise. (MS-ESS3-3),(MS-ESS3-
4) 

Crosscutting Concepts  
Patterns 
● Graphs, charts, and images can be used to identify 

patterns in data. (MS-ESS3-2) 
Cause and Effect 
● Relationships can be classified as causal or 

correlational, and correlation does not necessarily imply 
causation. (MS-ESS3-3)  

● Cause and effect relationships may be used to predict 
phenomena in natural or designed systems. (MS-
ESS3-4) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
  Connections to Engineering, Technology, 
and                      Applications of Science 

 Influence of Science, Engineering, and Technology on 
Society and the Natural World  
● All human activity draws on natural resources and has 

both short and long-term consequences, positive as 
well as negative, for the health of people and the 
natural environment. (MS-ESS3-4)  

● The uses of technologies and any limitations on their 
use are driven by individual or societal needs, desires, 
and values; by the findings of scientific research; and 
by differences in such factors as climate, natural 
resources, and economic conditions. Thus technology 
use varies from region to region and over time. (MS-
ESS3-2),(MS-ESS3-3) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   
         Connections to Nature of Science 
Science Addresses Questions About the Natural and 
Material World 
● Scientific knowledge can describe the consequences of 

actions but does not necessarily prescribe the 
decisions that society takes. (MS-ESS3-4) 
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Connections to Disciplinary Core Ideas and Common Core Math and ELA 
 
Connections to other DCIs in this grade-band:  
MS.PS3.C (MS-ESS3-2); MS.LS2.A (MS-ESS3-3),(MS-ESS3-4); MS.LS4.D (MS-ESS3-3),(MS-ESS3-4) 
Articulation of DCIs across grade-bands  
3.LS2.C (MS-ESS3-3),(MS-ESS3-4); 3.LS4.D (MS-ESS3-3),(MS-ESS3-4); 3.ESS3.B (MS-ESS3-2); 4.ESS3.B (MS-ESS3-2); 5.ESS3.C (MS-ESS3-3),(MS-ESS3-
4); HS.LS2.A (MS-ESS3-4); HS.LS2.C (MS-ESS3-3),(MS-ESS3-4); HS.LS4.C (MS-ESS3-3),(MS-ESS3-4); HS.LS4.D (MS-ESS3-3),(MS-ESS3-4); HS.ESS2.B (MS-
ESS3-2); HS.ESS2.C (MS-ESS3-3); HS.ESS2.D (MS-ESS3-2),(MS-ESS3-3); HS.ESS2.E (MS-ESS3-3),(MS-ESS3-4); HS.ESS3.A (MS-ESS3-4); HS.ESS3.B (MS-ESS3-
2); HS.ESS3.C (MS-ESS3-3),(MS-ESS3-4); HS.ESS3.D (MS-ESS3-2);(MS-ESS3-3) 
 
Common Core State Standards Connections:  

ELA/Literacy -  
RST.6-
8.1 

Cite specific textual evidence to support analysis of science and technical texts. (MS-ESS3-2),(MS-ESS3-4) 

RST.6-
8.7 

Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, 
diagram, model, graph, or table). (MS-ESS3-2) 

WHST.6-
8.1 

Write arguments focused on discipline content. (MS-ESS3-4) 

WHST.6-
8.7 

Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related, 
focused questions that allow for multiple avenues of exploration. (MS-ESS3-3) 

WHST.6-
8.8 

Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of each source; and 
quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation. (MS-ESS3-3) 

WHST.6-
8.9 

Draw evidence from informational texts to support analysis, reflection, and research. (MS-ESS3-4) 

Mathematics -  
MP.2 Reason abstractly and quantitatively. (MS-ESS3-2) 
6.RP.A.1 Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. (MS-ESS3-3),(MS-ESS3-4) 
7.RP.A.2 Recognize and represent proportional relationships between quantities. (MS-ESS3-3),(MS-ESS3-4) 
6.EE.B.6 Use variables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a variable can represent an 

unknown number, or, depending on the purpose at hand, any number in a specified set. (MS-ESS3-2),(MS-ESS3-3),(MS-ESS3-4) 
7.EE.B.4 Use variables to represent quantities in a real-world or mathematical problem, and construct simple equations and inequalities to solve problems by 

reasoning about the quantities. (MS-ESS3-2),(MS-ESS3-3),(MS-ESS3-4) 
 

New Jersey Content Standards Technology and 21st Century 

8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate 
and to create and communicate knowledge. 

8.2 Technology Education, Engineering, Design, and Computational Thinking - Programming:  All students will develop an understanding of the nature and impact of 
technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.    
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Resources and Activities 
There are a number of different resources to assist in aligning activities to the NGSS. 
 

● The Concord Consortium -- Find Your Path Through NGSS 
http://concord.org/ngss/?gclid=CPihipS01cUCFUURHwodBlUAEQ 

 
● Lesson Plans: 

http://www.resa.net/curriculum/curriculum/science/professionaldevelopment/ngss-pd/lesson-plans-exploring-ngss/ 
http://sciencespot.net/Pages/refdeskNextGen.html 

 
● Video Lessons: 

The Lewis Center 
http://www.lewiscenter.org/AAE/Departments/Science/Teaching-the-Next-Generations-Science/ 
 
The Human Footprint: This documentary shows all the people you will ever know, how much waste you will produce, and the amount of fuel you will consume in 
your lifetime.    

            http://www.snagfilms.com/films/title/human_footprint 
 

 Newsela: Nonfiction Literacy and Current Events 
            https://newsela.com/  
 

 Students 2 Science: Inspiring, Motivating, and Educating Students to pursue careers in Science, Technology, Engineering, and Math (STEM). Virtual laboratory 
activities with real life scientists!  
 

 NSTA Formative Assessment Probes: This book series will be used as a form of pre-assessment and Do Now activities for the topics covered in this unit. 
   

 Discovery Education: 
            http://www.discoveryeducation.com/  
 

 Kahoot: Game-Based Learning Platform 
            https://getkahoot.com/ 
 

 Resource Book- “Using STEM to Investigate Issues in Managing Waste” by: Barbara R. Sandall, ED.D. and Abha Singh, Ph.D (Mark Twain Media/Carson-Dellosa 
Publishing Company) 

 
Specific to this unit, are the following activities: 
Videos: 

 Khan Academy “5 Impacts on the Environment”: https://www.youtube.com/watch?v=54JkvkIT0Dc  
 Beijing Olympics: https://www.youtube.com/watch?v=1jx6vHR0tgQ&t=219s   
 Flint Documentary: https://www.youtube.com/watch?v=TA53UEr2vaQ 
 What is a Carbon Footprint? https://www.youtube.com/watch?v=eCK_9TxR_q0   
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 Bill Nye Climate Change 101: https://www.youtube.com/watch?v=EtW2rrLHs08 https://www.youtube.com/watch?v=rPqd20tdncg  
 Video: Climate Change:  https://www.youtube.com/watch?v=bpa0aFY--pE  

 
Laboratory Activities: 

 NeoScience Lab Kit: Simulating Acid Rain 
 NeoScience Lab Kit: Cleaning Up Oil Spills Using Oil-Eating Bacteria 
 Earth’s Natural Water Filtration: Design and build a model using sand, soil, and pebbles to represent the Earth’s natural filtering system.  

 
What are our Energy Choices? 
http://authoring.concord.org/sequences/95 
Will There Be Enough Fresh Air to Breathe? 
http://authoring.concord.org/sequences/99 
Can We Feed the Growing Population? 
http://authoring.concord.org/sequences/50 
 
Problem-Based/Engineering Design Challenge: Oil Spill 
http://tryengineering.org/lessons/spillsolutions.pdf  
Human Impacts and Engineering Design  (NGSS Standard: (MS-ESS3-2)  
Students will be able to analyze an “oil spill” in the classroom, then design, build, and test a system to first contain, and then remove the oil from the water.  
 
Problem-Based/Engineering Design Challenge: Engineering a Water Reuse Process 
Human Impacts and Engineering Design  (NGSS Standard: MS-ESS3-3) 
Engineering is Elementary- Testing the Waters (Water Reuse Process): Students will explore the problem of water scarcity and learn how to evaluate water quality and improve 
it by creating filters.  Then, they will engineer a process for reusing water that makes it safe and clean enough for people to use in a variety of extreme environments. The 
website includes student engineering notebook, educator guide, and “Special Report” video. 
https://www.eie.org/engineering-everywhere/curriculum-units/testing-waters 
 
Problem-Based/Engineering Design Challenge: Engineering Urban Landscapes 
Human Impacts and Engineering Design  (NGSS Standard: MS-LS2-1) 
Engineering is Elementary- Don’t Runoff (Urban Landscapes): Students will learn about stormwater runoff and explore what technologies and methods are used to reduce 
polluted runoff.  Students will collaborate to design ways to reduce stormwater runoff in a city model.  The website includes student engineering notebook, educator guide, and 
“Special Report” video. 
https://www.eie.org/engineering-everywhere/curriculum-units/testing-waters 
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Evidence of Learning 
Summative Assessment   
The final summative exam evaluates students’ learning after they finish all the investigations. Test items may be presented in a variety of formats, including 
multiple-choice, short-answer, and narrative items.  Some items require students to draw diagrams, solve problems, and explain their understanding. Each 
problem-based activity will be evaluated using a scaled rubric.  
 
The summative exam should focus on the performance expectations as outlined in the NGSS. 
 
Formative Assessment 
Throughout the unit, formative assessments should be conducted to check understanding and student progress toward the end performance expectation.  
Formative assessments can be written or oral. 
 
Benchmark Assessment 
In order to measure student growth and design curriculum to meet individual student learning needs, benchmark assessments will be administered throughout 
the unit.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



The following activities and experiences for students are examples of the integration of specific skills and strategies which support student 
achievement for the unit. 
Interdisciplinary Connections: Language Arts- Through the use of Newsela, students will read current event articles and be able to answer comprehension 

questions as well as be able to relay the main ideas and themes to their classmates. After several reading experiences, students 
will be leveled based on their comprehension skills and with more practice, they can improve their reading level. In addition, 
students will write four laboratory reports throughout the year. Their progress will be tracked and monitored for growth.  
 
Mathematics- Each student will be required to graph their data when applicable. When calculations and conversions are 
necessary, students will pull from their prior mathematics knowledge to accurately complete the task.  Laboratory data will be 
analyzed. 
 
Social Studies- Major scientific advancements will be incorporated and the specific time period they occurred will be 
discussed. Class discussions will take place regarding its impact at that time and how it challenged the thinking and norms of 
that time.  

Integration of Technology: Students will be using chromebooks throughout the unit to explore these ideas and concepts virtually. They will be asked to 
complete virtual modules along with investigating these topics independently using designated internet resources. Students also 
will be viewing educational videos to further enhance their learning. Students can access the Discovery Techbook as an 
additional learning aid. Students will be informally assessed using the Kahoot online quiz.      

Differentiated Instruction: Special Needs – Reinforcement, do now, and exit activities are designed with lower level learners in mind.  The activities, both 
done in school and at home, allow the students to review the concepts learned in each lesson. Additional resources and study 
tools are available for students. Students will be grouped heterogeneously to allow for peer scaffolding. When available, the in-
class support teacher will be utilized.   
 
ELL – refer to ELL Curriculum. 
 
Gifted Learners – End of unit “Problem Based Activities” are designed with higher-level learners in mind. These activities 
contain advanced questions and research opportunities. Students are encouraged to investigate more deeply into topics to gain a 
more complex understanding of the content. Students are asked to create and design solutions to problems, with little guidance 
from the instructor throughout the process. 
Mainstream Learners – Even within the mainstream learner groupings, there are a variety of individual learning styles and 
strengths. In order to reach all learners, teachers can make use of the interactive investigations, pictures, movies, websites, 
Discovery Techbook, and Science extension activities. 
 
***Students 2 Science programs will an asset to all learning styles.   

 
 
 
 



21st Century Themes 
Global Awareness Financial, Economic, 

Business,  and 
Entrepreneurial Literacy 

Civic Literacy Health Literacy 

CRP5. Consider the 
environmental, social and 
economic impacts of 
decisions. 

CRP9. Model integrity, ethical 
leadership and effective 
management. 

CRP1. Act as a responsible and 
contributing citizen and employee. 
CRP5. Consider the environmental, 
social and economic impacts of 
decisions. 
 

CRP3. Attend to personal health and financial well-being. 

21st Century Skills 
Creativity and Innovation Critical Thinking and 

Problem Solving 
Communication and 
Collaboration 

Information Literacy 

CRP6. Demonstrate creativity 
and innovation. 

CRP8. Utilize critical thinking 
to make sense of problems and 
persevere in solving them. 

CRP4. Communicate clearly and 
effectively and with reason. 

CRP7. Employ valid and reliable research strategies. 

Media Literacy ICT Literacy Life and Career Skills 
CRP11. Use technology to enhance 
productivity. 

CRP11. Use technology to 
enhance productivity. 

CRP1. Act as a responsible and contributing citizen and employee. 
CRP2. Apply appropriate academic and technical skills. 
CRP12. Work productively in teams while using cultural global competence. 
CRP10. Plan education and career paths aligned to personal goals. 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8th Grade 
 
 

 
Unit 1:  Chemical Reactions 
 
PS1:  Matter and Its Interaction            
A.  Structure and Properties of Matter                     
B.  Chemical Reactions  
ETS1:  Engineering Design 
 B.  Developing Possible Solutions  
           C.  Optimizing the Design Solution 

 
Unit 4:  Waves and Electromagnetic Radiation 
 
PS4:  Waves and Their Application in Technologies for Information 
Transfer 
 A.  Wave Properties 
 B.  Electromagnetic Radiation 
 C.  Information Technologies and Instrumentation 
 

 
Unit 2:  Forces and Interactions 
 
PS2:  Motion and Stability:  Forces and Interactions 
 A.  Forces and Motion 
 B.  Types of Interactions 

 
Unit 5:  Human Impacts – Capstone Engineering Design Challenge 
 
ESS3:  Earth and Human Activities 
 B.  Natural Hazards 
 C.  Human Impacts on Earth Systems 
ETS1:  Engineering Design 
 A.  Defining and Delimiting an Engineering Problem 
 B.  Developing Possible Solutions 
 C.  Optimizing the Design Solution 

 
 
Unit 3: Energy 
 
PS3:  Energy 
 A.  Definitions of Energy  
 B.  Conservation of Energy and Energy Transfer 
 C.  Relationship Between Energy and Forces 
ETS1:  Engineering Design 
 A.  Defining and Delimiting an Engineering Problem 
 B.  Developing Possible Solutions 
 

 

 


