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Units of Study & Pacing Guide 
 

 

Unit of Study Timeline Proficiency Level is Novice High     

Unit 1: Harnessing Human Energy   4 Weeks Lessons satisfy Climate Change law 

Unit 2: Force and Motion/Force and Motion Engineering 

Internship 
6 Weeks  

Unit 3: Thermal Energy 6 Weeks Lessons satisfy Climate Change law 

Unit 4: Phase Change 6 Weeks  

Unit 5: Chemical Reactions 4 Weeks  

Unit 6: Light Waves 6 Weeks  

Unit 7: Magnetic Fields 4 Weeks  

  Curricular Mandate List 
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 Title Harnessing Human Energy 

Unit Duration 4 Weeks 

Unit Summary & 

Rationale 

In the Harnessing Human Energy unit, students will develop an understanding of energy and how it 

can affect matter. They will gather evidence that energy can be neither created nor destroyed. They will 

discover the difference between potential energy and kinetic energy and how each type of energy 

can be converted into the other. They will gain experience analyzing the transfer of energy within a 

system in order to understand the parts of the system and their interactions. 

Unit Goals  

Essential Questions 

 
• How is it possible to charge electrical devices when the power is out?  
• How do you know something has energy?  
• How do objects get energy?  
• What is the best way to capture energy from a bodies’ motion? 

Enduring 

Understandings 
• Cause and effect relationships may be used to predict phenomena in natural or designed systems. 
• Proportional relationships (e.g. speed as the ratio of distance traveled to time taken) among 

different types of quantities provide information about the magnitude of properties and processes. 
• Energy may take different forms (e.g. energy in fields, thermal energy, energy of motion). 
• Models can be used to represent systems and their interactions – such as inputs, processes, and 

outputs – and energy and matter flows within systems. 

Learning Outcomes • Whenever something moves or changes, it is because of energy.  

• When something is moving, it has kinetic energy.  

• When something has the ability to make things more or change in the future, it has potential 

energy, even if it is not moving or changing now.  
 



• Nothing creates energy. If something has energy, the energy must have been transferred from 

something else.  

• Energy can be transferred from one object to another, and energy can be converted from one type 

to another. 

• Explore the Simulation and use physical materials to build energy systems.  

• Use the Sim to learn about how energy is transferred.  

• Analyze different possible sources of energy for the rescue team.  

• Design and build physical models of energy systems that harness human energy.  

• Evaluate and critique an energy-harnessing device that has been proposed as an energy solution 

for a school. 
• Science Innovators Scrapbook Project. (Lessons satisfy the following legislative requirements: 

DEI, LGBTQIA+ & People w/ Disabilities, AAPI, Climate Change, and Amistad. Innovators of 

the Week Assignment.docx 

Assessment Evidence   

Formative Teacher observations, Class discussions, Lab Activities, Key concepts and vocabulary quizzes, Warm 

Ups, Open Ended Responses, Modeling, Simulations, Innovators Monthly Research  

Summative In correlation with the NJSLS, students must demonstrate the following as summative assessments:  

• MS-PS3-1. 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.  

• MS-PS3-2. 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.  

• MS-PS3-5. 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.  

• MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to 

ensure a successful solution, taking into account relevant scientific principles and potential 

impacts on people and the natural environment that may limit possible solutions. 

 

https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EdE3Vk_ESbpCiVcgpPuqDWkBuEasFnpOq9zYNJK4Dvt91Q?e=5B6pZZ
https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EdE3Vk_ESbpCiVcgpPuqDWkBuEasFnpOq9zYNJK4Dvt91Q?e=5B6pZZ


Alternative and 

Benchmark 

Alternative - Read to the student and chart oral responses. Word banks, sentence frames, oral responses, 

graphic organizers, observations, portfolios of student work, orally administered assessments, and 

anecdotal notes.  

Benchmark – LinkIt Benchmark Assessment, Teacher Generated Assessments 

Formative, Summative, Alternative and Benchmark Assessments 

 

Resources to Promote Learning  

Resources & 

Equipment Needed 

Smartboard, Computers, Websites and digital interactives/models, Multi-media presentations, Video 

Streaming, Amplify Digital Curriculum, Generation Genius, BrainPop, Mystery Science, Microsoft 365, 

Primary and Secondary Source Documents, Lab Materials as needed, Approved Class Resource List, 

Amplify Readings, Labs, Simulations 

 

Content & Interdisciplinary Standards  

NJ 2020 SLS: Science  

Standards 

 

• MS-PS3-1: 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.] 
• MS-PS3-2: 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.] 
• MS-PS3-5: 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.] 

https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EX-S3Sok1XhOsK_-NQ-lZtcBEF_S6cwAQBJSBu4mEXXc6w
https://totowaschooldistrict-my.sharepoint.com/:x:/g/personal/aldo_deodino_totowa_k12_nj_us/EXRtLCAG4uZIvZ4oUAi3FDMB3GEF5zyn_Hj7cVR3OiWu_Q
https://totowaschooldistrict-my.sharepoint.com/:x:/g/personal/aldo_deodino_totowa_k12_nj_us/EcAafKu1TclBlRW8taU1KXcBgmKZ5jmL3shAhFKur3Ehog?e=avR0L1


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. 

Construct and interpret graphical displays of data to identify linear and nonlinear relationships. (MS-PS3-1) 

• Developing and Using Models Modeling in 6–8 builds on K–5 and progresses to developing, using and revising models to 

describe, test, and predict more abstract phenomena and design systems.  Develop a model to describe unobservable 

mechanisms. (MS-PS3-2) 

Disciplinary Core Ideas (DCI) 

• Motion energy is properly called kinetic energy; it is proportional to the mass of the moving object and grows with the 

square of its speed. (MS-PS3-1) 

• A system of objects may also contain stored (potential) energy, depending on their relative positions. (MS-PS3-2)   

• When two objects interact, each one exerts a force on the other that can cause energy to be transferred to or from the 

object. (MS-PS3-2) 

• When the motion energy of an object changes, there is inevitably some other change in energy at the same time. (MS-PS3-

5)   

Crosscutting Concepts 

• Scale, Proportion, and Quantity: Proportional relationships (e.g. speed as the ratio of distance traveled to time taken) 

among different types of quantities provide information about the magnitude of properties and processes. (MS-PS3-1), 

(MS-PS3-4) 
• Systems and System Models: Models can be used to represent systems and their interactions – such as inputs, processes, 

and outputs – and energy and matter flows within systems. (MS-PS3-2) 

 

NJ: 2016 SLS: English Language Arts & Companion Standards  

• 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.6-8.7 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). 
• RST.6-8.4. Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used 

in a specific scientific or technical context relevant to grades 6-8 texts and topics. 

 



• 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). 
• RST.6-8.8. Distinguish among facts, reasoned judgment based on research findings, and speculation in a text. 
• 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. 
• RST.6-8.10. By the end of grade 8, read and comprehend science/technical texts in the grades 6-8 text complexity band 

independently and proficiently. 
• R.1. Read closely to determine what the text says explicitly and to make logical inferences from it; cite specific textual 

evidence when writing or speaking to support conclusions drawn from the text. 
• R.7: Integrate and evaluate content presented in diverse media and formats, including visually and quantitatively, as well 

as in words. 
• W.8.1. Write arguments to support claims with clear reasons and relevant evidence. 
• A. Introduce claim(s), acknowledge and distinguish the claim(s) from alternate or opposing claims, and organize the 

reasons and evidence logically. 
• B. Support claim(s) with logical reasoning and relevant evidence, using accurate, credible sources and demonstrating an 

understanding of the topic or text. 
• C. Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, 

reasons, and evidence. 
• W.8.2. Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the 

selection, organization, and analysis of relevant content. 
• D. Use precise language and domain-specific vocabulary to inform about or explain the topic. 
• W.8.4. Produce clear and coherent writing in which the development, organization, voice and style are appropriate to task, 

purpose, and audience. 
• W.8.9. Draw evidence from literary or informational texts to support analysis, reflection, and research. 
• W.8.10. Write routinely over extended time frames (time for research, reflection, metacognition/self correction, and 

revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and 

audiences. 
• SL.8 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, 

and add interest. (MS-PS3-2) 

NJ: 2016 SLS: Mathematics  



8.EE.1 Know and apply the properties of integer exponents to generate equivalent numerical expressions.  

8.EE.7 Solve linear equations in one variable.  

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.5 Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is 

increasing or decreasing,  

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)  

a. Give examples of linear equations in one variable with one solution, infinitely many solutions, or no solutions. Show which of 

these possibilities is the case by successively transforming the given equation into simpler forms, until an equivalent equation of 

the form x = a, a = a, or a = b results (where a and b are different numbers).  

b. Solve linear equations with rational number coefficients, including equations whose solutions require expanding expressions 

using the distributive property and collecting like terms.  

linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been described verbally.  

MP.2 Reason abstractly and quantitatively. (MS-PS3-1), (MS-PS3-4), (MS-PS3-5) 

 

2020 SLS: Computer Science & Design Thinking  

NJSLS Performance Expectations (By the end of 8th Grade)  

• 8.2.8.EC.1: Explain ethical issues that may arise from the use of new technologies. 

• 8.2.8.EC.2: Examine the effects of ethical and unethical practices in product design and development. 
 

2020 SLS: Career Readiness, Life Literacies, and Key Skills  

NJSLS Performance Expectations (By the end of 8th Grade)  

• 9.4.8.IML.8 Apply deliberate and thoughtful search strategies to access high-quality information on climate change.  

Interdisciplinary/21st Century Connections  

Connections and 

Skills 
• Creativity and Innovation 

• Information and  Media Literacy 

• Critical Thinking and Problem Solving 

• Technology Literacy 

 



Math • See Above  

Social Studies • 6.3.8.CivicsPR.4: Use evidence and quantitative data to propose or defend a public policy related 

to climate change. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Title Force and Motion/Force and Motion Engineering Internship 

Unit Duration 6 Weeks 

Unit Summary & 

Rationale 

Students plan and conduct investigations with physical materials, use digital models, and obtain 

information from science texts to investigate the relationships between force, change in velocity, and 

mass and discover the equal and opposite forces exerted during collisions (cause and effect). They 

construct visual models and explanations about what happened during a collision between a pod and a 

space station. 



Unit Goals  

Essential Questions 

 
• How do forces affect motion?  
• What makes an object’s motion change?  
• What causes some velocity changes to be greater than others?  
• If the same strength force is exerted on two objects, why might they be affected differently?  
• What are the forces like in a collision?  
• In a collision, how do the forces affect the objects? 

Enduring 

Understandings 
• A force is required to change the velocity of an object. How an object changes velocity depends 

on the direction of the force exerted on that object. 
• A stronger force can cause a greater change in velocity. Understanding a cause-and-effect 

relationship can help you infer what led to a particular result. 
• If the same strength force is exerted on two objects but the objects have different masses, the 

object with less mass will have a greater change in velocity. 
• When two objects collide, a force is exerted on each object. The two forces are exerted in opposite 

directions, but they are the same strength. 
• Even though the force exerted on each object in a collision is the same strength, if the objects have 

different masses, their changes in velocity will be different. 

Learning Outcomes • A force is required to change the velocity of an object.  

• How an object changes velocity depends on the direction of the force exerted on that object.  

• A stronger force can cause a greater change in velocity.  

• Understanding a cause-and-effect relationship can help you infer what led to a particular result.  

• If the same strength force is exerted on two objects but the objects have different masses, the 

object with less mass will have a greater change in velocity.  

• When two objects collide, a force is exerted on each object. The two forces are exerted in opposite 

directions, but they are the same strength.  

• Even though the force exerted on each object in a collision is the same strength, if the objects have 

different masses, their changes in velocity will be different.  

• Engineers design plans, physical objects, and processes that try to solve human problems.  

• When an object falls and hits the ground, a collision occurs. The ground exerts a force on the 

object, and the object exerts a force on the ground. These are called impact forces.  

 



• Collisions involve a force acting between the objects for some amount of time.  

• Increasing the time over which a collision occurs can decrease the damage to an object because it 

spreads out the force over a long period of time.  

• Three factors affect the size of the forces when two objects hit each other: how long the collision 

lasts, the velocity on impact, and the mass of each object.  

• Engineers analyze the data from testing in order to improve upon their designs.  

• One kind of collision involves objects being pulled to Earth by gravity and hitting the ground.  

• Explore ways to change the motion of objects, and test the effect of forces of different strength, 

using physical materials (spring-launchers, balls, jar lids) and the Simulation.   

• Write and create visual models showing possible causes of the pod reversing direction.  

• Test the effects of changing the mass of an object on which a force acts, in both physical 

experiments and in the Sim.  

• Make visual models showing what would have happened if the pod were more or less massive 

than usual.  

• Investigate collisions using balls and with the Sim.  

• Use the Reasoning Tool to write about equal and opposite forces in a collision, and they model the 

effect of the collision between the pod and the space station on each object.  

• Conduct physical “egg-drop” tests to learn more about important variables.  

• Build digital supply pods, test them, analyze the results, and then plan another iteration to test.  

• Learn the value of iterative tests, how to balance trade-offs, and how to analyze the results in order 

to inform their next decisions.  

• Gather evidence and write proposals, supporting their claim about an optimal solution.  

• Relate the idea of gravity as an attractive force that acts at a distance to their designs.  

• Career Exploration - Examine careers in Science & Engineering.  
• Science Innovators Scrapbook Project. (Lessons satisfy the following legislative requirements: 

DEI, LGBTQIA+ & People w/ Disabilities, AAPI, Climate Change, and Amistad. Innovators of the 

Week Assignment.docx 

Assessment Evidence   

https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EdE3Vk_ESbpCiVcgpPuqDWkBuEasFnpOq9zYNJK4Dvt91Q?e=5B6pZZ
https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EdE3Vk_ESbpCiVcgpPuqDWkBuEasFnpOq9zYNJK4Dvt91Q?e=5B6pZZ


Formative Teacher observations, Class discussions, Lab Activities, Key concepts and vocabulary quizzes, Warm 

Ups, Open Ended Responses, Modeling, Simulations, Innovators Monthly Research  

Summative In correlation with the NJSLS, students must demonstrate the following as summative assessments:  

• MS-PS2-1. Apply Newton’s third law to design a solution to a problem involving the motion of 

two colliding objects.  

• MS-PS2-2. 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.  

• MS-PS3-1. 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.  

• MS-ETS1-2: Evaluate competing design solutions using a systematic process to determine how 

well they meet the criteria and constraints of the problem.  

• MS-ETS1-3: Analyze data from tests to determine similarities and differences among several 

design solutions to identify the best characteristics of each that can be combined into a new 

solution to better meet the criteria for success.  

• MS-ETS1-4: Develop a model to generate data for iterative testing and modification of a proposed 

object, tool, or process such that an optimal design can be achieved.  

• MS-PS2-4. Construct and present arguments using evidence to support the claim that gravitational 

interactions are attractive and depend on the masses of interacting objects.  

•  Other summative assessments will include but are not limited to: projects, summative tests, lab 

skills demonstrations, vocabulary quizzes, and designs for Science Fair projects. 

 

Alternative and 

Benchmark 

Alternative - Read to the student and chart oral responses. Word banks, sentence frames, oral responses, 

graphic organizers, observations, portfolios of student work, orally administered assessments, and 

anecdotal notes.  

Benchmark – LinkIt Benchmark Assessment, Teacher Generated Assessments 

Formative, Summative, Alternative and Benchmark Assessments 

 

Resources to Promote Learning  

https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EX-S3Sok1XhOsK_-NQ-lZtcBEF_S6cwAQBJSBu4mEXXc6w


Resources & 

Equipment Needed 

Smartboard, Computers, Websites and digital interactives/models, Multi-media presentations, Video 

Streaming, Amplify Digital Curriculum, Generation Genius, BrainPop, Mystery Science, Microsoft 365, 

Primary and Secondary Source Documents, Lab Materials as needed, Approved Class Resource List, 

Amplify Readings, Labs, Simulations 

 

Content & Interdisciplinary Standards  

NJ 2020 SLS: Science  

Standards 

 

MS-PS2-1 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.] 

 

MS-PS2-2 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.] 

 

MS-PS3-1 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.] 

 

MS-ETS1-1 Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, 

taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit 

possible solutions. 

 

https://totowaschooldistrict-my.sharepoint.com/:x:/g/personal/aldo_deodino_totowa_k12_nj_us/EXRtLCAG4uZIvZ4oUAi3FDMB3GEF5zyn_Hj7cVR3OiWu_Q
https://totowaschooldistrict-my.sharepoint.com/:x:/g/personal/aldo_deodino_totowa_k12_nj_us/EcAafKu1TclBlRW8taU1KXcBgmKZ5jmL3shAhFKur3Ehog?e=avR0L1


MS-ETS1-2 Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and 

constraints of the problem. 

 

MS-ETS1-3 Analyze data from tests to determine similarities and differences among several design solutions to identify the best 

characteristics of each that can be combined into a new solution to better meet the criteria for success. 

 

MS-ETS1-4 Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process such 

that an optimal design can be achieved. 

Science and Engineering Practices 

Constructing Explanations and Designing :Solutions Constructing explanations and designing solutions in 6–8 builds from grades 

K–5 experiences and progresses to include constructing explanations and designing solutions supported by multiple sources of 

evidence consistent with scientific ideas, principles, and theories.  Apply scientific ideas or principles to design an object, tool, 

process or system. (MS-PS2-1) 

 

Developing and Using Models: Modeling in 6–8 builds on K–5 and progresses to developing, using and revising models to 

describe, test, and predict more abstract phenomena and design systems. Develop a model to describe unobservable mechanisms. 

(MS-PS3-2) 

 

Engaging in Argument from Evidence: Engaging in argument from evidence in 6–8 builds on K–5 experiences and progresses to 

constructing a convincing argument that supports or refutes claims for either explanations or solutions about the natural and 

designed worlds.  Construct, use, and present oral and written arguments supported by empirical evidence and scientific 

reasoning to support or refute an explanation or a model for a phenomenon. (MS-PS3-5) 

 

Analyze and Interpret Data: Construct and interpret graphical displays of data to identify linear and nonlinear relationships. (MS-

PS3-1) 

 

Asking Questions and Defining Problems Asking questions and defining problems in grades 6–8 builds on K–5 experiences and 

progresses to specifying relationships between variables and clarifying arguments and models.  Define a design problem that 

can be solved through the development of an object, tool, process or system and includes multiple criteria and constraints, 

including scientific knowledge that may limit possible solutions. (MS-ETS1-1) 



 

Developing and Using Models Modeling in 6–8 builds on K–5 experiences and progresses to developing, using, and revising 

models to describe, test, and predict more abstract phenomena and design systems.  Develop a model to generate data to test 

ideas about designed systems, including those representing inputs and outputs. (MS-ETS1-4) 

 

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.  Evaluate competing design solutions based on jointly developed and agreed-upon design criteria. (MS-ETS1-

2) 

 

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. (MS-ETS1-4)  There are systematic processes for evaluating solutions with respect to how well they meet 

the criteria and constraints of a problem. (MSETS1-2), (MS-ETS1-3) 

 

Analyzing and Interpreting Data Analyzing data in 6–8 builds on K–5 experiences and progresses to extending quantitative 

analysis to investigations, distinguishing between correlation and causation, and basic statistical techniques of data and error 

analysis.  Analyze and interpret data to determine similarities and differences in findings. (MS-ETS1-3) 

 

Disciplinary Core Ideas (DCI) 

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) 

 

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) 
 



PS3.A: Definitions of Energy  Motion energy is properly called kinetic energy; it is proportional to the mass of the moving 

object and grows with the square of its speed. (MS-PS3-1) 

 

ETS1.A: Defining and Delimiting Engineering Problems  The more precisely a design task’s criteria and constraints can be 

defined, the more likely it is that the designed solution will be successful. Specification of constraints includes consideration of 

scientific principles and other relevant knowledge that are likely to limit possible solutions. (MS-ETS1-1) 

 

ETS1.C: Optimizing the Design Solution  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. (MS-ETS1-4) 

 

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 those characteristics may be incorporated into the new design. (MS-ETS1-3) 

 

Crosscutting Concepts 

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) 

 

Systems and System Models Models can be used to represent systems and their interactions – such as inputs, processes, and 

outputs – and energy and matter flows within systems. (MS-PS3-2) 

 

Scale, Proportion, and Quantity  Proportional relationships (e.g. speed as the ratio of distance traveled to time taken) among 

different types of quantities provide information about the magnitude of properties and processes. (MS-PS3-1), (MS-PS3-4) 

 

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-ETS1-1)  The uses of technologies and 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-ETS1-1) 

 

NJ: 2016 SLS: English Language Arts & Companion Standards  

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.  
 



RST.6–8.1: Cite specific textual evidence to support analysis of science and technical texts.   

RST.6–8.10: By the end of grade 8, read and comprehend science/technical texts in the grades 6–8 text complexity band 

independently and proficiently.   

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.   

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)  

RST.6–8.3: Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical 

tasks.   

RST.6–8.4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

specific scientific or technical context relevant to grades 6–8 texts and topics.   

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)  

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).   

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-ETS1-2), (MS-ETS1-3)  

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.   

SL.1: Prepare for and participate effectively in a range of conversations and collaborations with diverse partners, building on 

others’ ideas and expressing their own clearly and persuasively.   

SL.2: Integrate and evaluate information presented in diverse media and formats, including visually, quantitatively, and orally.   

SL.3: Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric.   

SL.4: Present information, findings, and supporting evidence such that listeners can follow the line of reasoning and the 

organization, development, and style are appropriate to task, purpose, and audience.   



SL.6: Adapt speech to a variety of contexts and communicative tasks, demonstrating command of formal English when indicated 

or appropriate.  

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add 

interest. (MS-PS3-2)  

WHST.6-8.1 Write arguments focused on discipline content.  

WHST.6–8.1.c: Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, 

reasons, and evidence.   

WHST.6–8.1.d: Establish and maintain a formal style.   

WHST.6–8.1: Write arguments focused on discipline-specific content.   

WHST.6–8.10: Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single 

sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.   

WHST.6–8.1a: Introduce claim(s) about a topic or issue, acknowledge and distinguish the claim(s) from alternate or opposing 

claims, and organize the reasons and evidence logically.   

WHST.6–8.1b: Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an 

understanding of the topic or text, using credible sources.   

WHST.6–8.2.b: Develop the topic with relevant, well-chosen facts, definitions, concrete details, quotations, or other information 

and examples.   

WHST.6–8.2.d: Use precise language and domain-specific vocabulary to inform about or explain the topic.   

WHST.6–8.2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/experiments, 

or technical processes.   

WHST.6–8.4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, 

purpose, and audience.   

WHST.6–8.5: With some guidance and support from peers and adults, develop and strengthen by planning, revising, editing, 

rewriting, or trying a new approach, focusing on how well purpose and audience have been addressed.   



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.  

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.  

WHST.6-8.9 Draw evidence from informational texts to support analysis, reflection, and research. (MS-ETS1-2)  

WHST.6–8.9: Draw evidence from informational texts to support analysis reflection, and research.   

 

NJ: 2016 SLS: Mathematics  

frequencies; if the agreement is not good, explain possible sources of the discrepancy. (MS-ETS1-4)  

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.4: Construct a function to model a linear relationship between two quantities. Determine the rate of change and initial value of 

the function from a description of a relationship or from two (x, y) values, including reading these from a table or from a graph. 

Interpret the rate of change and initial value of a linear function in terms of the situation it models, and in terms of its graph or a 

table of values.   

8.F.5: Describe qualitatively the functional relationship between two quantities by analyzing a graph. Sketch a graph that exhibits 

the qualitative features of a function that has been described verbally.   

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)  

8.SP.1: Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two 

quantities. Describe patterns such as clustering, outliers, positive or negative association, linear association, and nonlinear 

association.   

8.SP.3: Use the equation of a linear model to solve problems in the context of bivariate measurement data, interpreting the slope 

and intercept.  

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

MP1: Make sense of problems and persevere in solving them.   

MP2: Reason abstractly and quantitatively.   

 



MP3: Construct viable arguments and critique the reasoning of others.   

MP4: Model with mathematics.   

MP5: Use appropriate tools strategically.   

MP6: Attend to precision.   

2020 SLS: Computer Science & Design Thinking  

NJSLS Performance Expectations (By the end of 8th Grade)  

• 8.2.8.EC.1: Explain ethical issues that may arise from the use of new technologies. 

• 8.2.8.EC.2: Examine the effects of ethical and unethical practices in product design and development. 
 

2020 SLS: Career Readiness, Life Literacies, and Key Skills  

NJSLS Performance Expectations (By the end of 8th Grade)  

• 9.4.8.IML.8 Apply deliberate and thoughtful search strategies to access high-quality information on climate change. 

• 9.2.8.CAP.20: Identify the items to consider when estimating the cost of funding a business   

• 9.2.8.CAP.1: Identify offerings such as high school and county career and technical school courses, apprenticeships, 

military programs, and dual enrollment courses that support career or occupational areas of interest. 
• 9.2.8.CAP.2: Develop a plan that includes information about career areas of interest. 
• 9.2.8.CAP.3: Explain how career choices, educational choices, skills, economic conditions, and personal behavior affect 

income. 9.2.8.CAP.4: Explain how an individual’s online behavior (e.g., social networking, photo exchanges, video 

 

Interdisciplinary/21st Century Connections  

Connections and 

Skills 
• Critical thinking  
• Collaboration and Teamwork 
• Problem Solving 

 

Math • See Above  

 

 

 

 

 



 

Title Thermal Energy  

Unit Duration 6 Weeks 

Unit Summary & 

Rationale 

In their role as student thermal scientists, students work with the principal of Riverdale School, a 

fictional school, in order to help choose a new heater system. The principal is considering two proposed 

systems, both of which would use water to heat the school. However, these systems differ in important 

ways. How these two systems works serves as the anchor phenomenon for this unit and the 

explanations students make allow them to make a recommendation to the principal. The water heater 

system uses a small amount of warmer water to heat the school. The groundwater system uses a large 

amount of slightly cooler water to heat the school. Throughout the unit, students are called upon to 

analyze the differences between these two systems at the molecular scale and to explain how and why 

they will heat the school. To do so, students make use of the Thermal Energy Simulation, which 

provides evidence about the molecular nature of temperature and its relationship to kinetic energy. 

Unit Goals  

Essential Questions 

 
• Why do things change temperature?  

• How is something different when it is warmer or colder?  

• Why do molecules change speed?  

• Why does the transfer of energy between two things stop?  

• What determines how much total kinetic energy something has?  

• What determines how much something will change temperature? 

Enduring 

Understandings 
• How Thermal energy is transferred. 

Learning Outcomes • Investigate the movement of food coloring in warm and cool water.  

• Investigate molecular movement and temperature in the Sim.  

• Create visual models showing the difference between a substance when it is warmer and cooler.  

• Observe a video of an investigation in which a container of warm water heats the air around it, and 

they explore one thing warming another in the Sim.  

• Model energy transfer using tokens in a physical model.  

• Investigate energy transfer with different volumes of water.  

• Test energy transfer using objects of different sizes in the Sim.   

 



• Make a final model explaining energy transfer and write an explanation of which heating system is 

better for the school and why. 

• By the end of this unit, students will know:  

• Things are made of molecules (or other types of atom groups).  

• When a thing gets hotter, its molecules are moving faster and have more kinetic energy.  

• When a thing gets colder, its molecules are moving slower and have less kinetic energy.  

• Temperature is a measure of the average speed (kinetic energy) of the molecules of a thing.  

• When two things are in contact, their molecules collide, and kinetic energy transfers from the 

faster moving molecules to the slower moving molecules.  

• Energy isn’t created or destroyed. Therefore, as energy transfers, it increases in one part of the 

system as it decreases in another part of the system. The total energy of a system doesn’t change.  

• The molecules of a system will transfer energy until the system reaches a stable state known as 

equilibrium, in which all of the molecules are moving at about the same speed.  

• For things at the same temperature, the thing with more molecules has more total kinetic energy 

(thermal energy) than the thing with fewer molecules.  

• At equilibrium, the average kinetic energy (temperature) of the molecules in a system is the total 

kinetic energy (thermal energy) divided by the number of molecules in a system.  

• When a thing gains or loses energy, the energy gained or lost is divided among all the molecules 

of a thing.  

• Science Innovators Scrapbook Project. (Lessons satisfy the following legislative requirements: 

DEI, LGBTQIA+ & People w/ Disabilities, AAPI, Climate Change, and Amistad. Innovators of the 

Week Assignment.docx 

Assessment Evidence   

Formative Teacher observations, Class discussions, Lab Activities, Key concepts and vocabulary quizzes, Warm 

Ups, Open Ended Responses, Modeling, Simulations, Innovators Monthly Research  

Summative In correlation with the NJSLS, students must demonstrate the following as summative assessments:  

MS-PS3-3. Apply scientific principles to design, construct, and test a device that either minimizes or 

maximizes thermal energy transfer.  

 

https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EdE3Vk_ESbpCiVcgpPuqDWkBuEasFnpOq9zYNJK4Dvt91Q?e=5B6pZZ
https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EdE3Vk_ESbpCiVcgpPuqDWkBuEasFnpOq9zYNJK4Dvt91Q?e=5B6pZZ


MS-PS3-4. 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.  

MS-PS3-5. 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.  

MS-PS1-4. Develop a model that predicts and describes changes in particle motion, temperature, and state 

of a pure substance when thermal energy is added or removed.  

Other summative assessments will include but are not limited to: projects, summative tests, lab skills 

demonstrations, vocabulary quizzes and designs for Science Fair projects. 

Alternative and 

Benchmark 

Alternative - Read to the student and chart oral responses. Word banks, sentence frames, oral responses, 

graphic organizers, observations, portfolios of student work, orally administered assessments, and 

anecdotal notes.  

Benchmark – LinkIt Benchmark Assessment, Teacher Generated Assessments 

Formative, Summative, Alternative and Benchmark Assessments 

 

Resources to Promote Learning  

Resources & 

Equipment Needed 

Smartboard, Computers, Websites and digital interactives/models, Multi-media presentations, Video 

Streaming, Amplify Digital Curriculum, Generation Genius, BrainPop, Mystery Science, Microsoft 365, 

Primary and Secondary Source Documents, Lab Materials as needed, Approved Class Resource List, 

Amplify Readings, Labs, Simulations 

 

Content & Interdisciplinary Standards  

NJ 2020 SLS: Science  

Standards 

 

MS-PS1-4 Develop a model that predicts and describes changes in particle motion, temperature, and state of a pure substance 

when thermal energy is added or removed. [Clarification Statement: Emphasis is on qualitative molecular-level models of solids, 

liquids, and gases to show that adding or removing thermal energy increases or decreases kinetic energy of the particles until a 

change of state occurs. Examples of models could include drawings and diagrams. Examples of particles could include molecules 

or inert atoms. Examples of pure substances could include water, carbon dioxide, and helium.]   

https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EX-S3Sok1XhOsK_-NQ-lZtcBEF_S6cwAQBJSBu4mEXXc6w
https://totowaschooldistrict-my.sharepoint.com/:x:/g/personal/aldo_deodino_totowa_k12_nj_us/EXRtLCAG4uZIvZ4oUAi3FDMB3GEF5zyn_Hj7cVR3OiWu_Q
https://totowaschooldistrict-my.sharepoint.com/:x:/g/personal/aldo_deodino_totowa_k12_nj_us/EcAafKu1TclBlRW8taU1KXcBgmKZ5jmL3shAhFKur3Ehog?e=avR0L1


 

MS-PS2-1 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.] 

 

MS-PS3-2 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.] 

 

MS-PS3-3 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.] 

 

MS-PS3-4 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.] 

 

MS-PS3-5 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.] 

Science and Engineering Practices 

Constructing Explanations and Designing Solutions Constructing explanations and designing solutions in 6–8 builds on K–5 

experiences and progresses to include constructing explanations and designing solutions supported by multiple sources of 

evidence consistent with scientific ideas, principles, and theories.  Apply scientific ideas or principles to design, construct, and 

test a design of an object, tool, process or system. (MS-PS3-3) 

 

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-PS3-4) 

 

Constructing Explanations and Designing Solutions Constructing explanations and designing solutions in 6–8 builds from grades 

K–5 experiences and progresses to include constructing explanations and designing solutions supported by multiple sources of 

evidence consistent with scientific ideas, principles, and theories.  Apply scientific ideas or principles to design an object, tool, 

process or system. (MS-PS2-1) 

 

Engaging in Argument from Evidence Engaging in argument from evidence in 6–8 builds from grades 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) 

 

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) 

Disciplinary Core Ideas (DCI) 

PS3.A: Definitions of Energy:  

Temperature is a measure of the average kinetic energy of particles of matter. The relationship between the temperature and the 

total energy of a system depends on the types, states, and amounts of matter present. (MS-PS3-3), (MS-PS3-4)  

PS3.B: Conservation of Energy and Energy Transfer:  



When the motion energy of an object changes, there is inevitably some other change in energy at the same time. (MS-PS3-5)  

The amount of energy transfer needed to change the temperature of a matter sample by a given amount depends on the nature of 

the matter, the size of the sample, and the environment. (MS-PS3-4)  

Energy is spontaneously transferred out of hotter regions or objects and into colder ones. (MS-PS3-3)  

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)  

PS3.A: Definitions of Energy:  

The term “heat” as used in everyday language refers both to thermal energy (the motion of atoms or molecules within a 

substance) and the transfer of that thermal energy from one object to another. In science, heat is used only for this second 

meaning; it refers to the energy transferred due to the temperature difference between two objects. (secondary to MS- PS1-4)  

The temperature of a system is proportional to the average internal kinetic energy and potential energy per atom or molecule 

(whichever is the appropriate building block for the system’s material). The details of that relationship depend on the type of 

atom or molecule and the interactions among the atoms in the material. Temperature is not a direct measure of a system's total 

thermal energy. The total thermal energy (sometimes called the total internal energy) of a system depends jointly on the 

temperature, the total number of atoms in the system, and the state of the material. (secondary to MS-PS1-4)  

PS3.C: Relationship Between Energy and Forces:  

When two objects interact, each one exerts a force on the other that can cause energy to be transferred to or from the object. (MS-

PS3-2) 

Crosscutting Concepts 

Cause and Effect Cause and effect relationships may be used to predict phenomena in natural or designed systems. (MS-

PS1-4) 

 

Patterns  

Scale, Proportion, 

and Quantity 

Proportional relationships (e.g. speed as the ratio of distance traveled to time taken) among different types 

of quantities provide information about the magnitude of properties and processes. (MS-PS3-1), (MS-

PS3-4) 

 

Proportional relationships (e.g. speed as the ratio of distance traveled to time taken) among different types 

of quantities provide information about the magnitude of properties and processes. (MS-PS3-1), (MS-

PS3-4) 

Systems and System 

Models 

Models can be used to represent systems and their interactions— such as inputs, processes and outputs—

and energy and matter flows within systems. (MS-PS2-1), (MS-PS2-4) 



Energy & Matter 

 

The transfer of energy can be tracked as energy flows through a designed or natural system. (MS-PS3-3)  

 

Connections to Nature of Science Scientific Knowledge is Based on Empirical Evidence  Science 

knowledge is based upon logical and conceptual connections between evidence and explanations (MS-

PS3-4), (MS-PS3-5) 

 

Energy may take different forms (e.g. energy in fields, thermal energy, energy of motion). (MS-PS3-5) 

 

Connections to Nature of Science Scientific Knowledge is Based on Empirical Evidence  Science 

knowledge is based upon logical and conceptual connections between evidence and explanations (MS-

PS3-4), (MS-PS3-5) 

 

Connections to Nature of Science Scientific Knowledge is Based on Empirical Evidence  Science 

knowledge is based upon logical and conceptual connections between evidence and explanations (MS-

PS3-4), (MS-PS3-5) 

 

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) 

 

 

NJ: 2016 SLS: English Language Arts & Companion Standards  

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.  

RST.6–8.1: Cite specific textual evidence to support analysis of science and technical texts.   

RST.6–8.10: By the end of grade 8, read and comprehend science/technical texts in the grades 6–8 text complexity band 

independently and proficiently.   

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.   

 



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)  

RST.6–8.3: Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical 

tasks.   

RST.6–8.4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

specific scientific or technical context relevant to grades 6–8 texts and topics.   

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)  

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).   

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-ETS1-2), (MS-ETS1-3)  

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.   

SL.1: Prepare for and participate effectively in a range of conversations and collaborations with diverse partners, building on 

others’ ideas and expressing their own clearly and persuasively.   

SL.2: Integrate and evaluate information presented in diverse media and formats, including visually, quantitatively, and orally.   

SL.3: Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric.   

SL.4: Present information, findings, and supporting evidence such that listeners can follow the line of reasoning and the 

organization, development, and style are appropriate to task, purpose, and audience.   

SL.6: Adapt speech to a variety of contexts and communicative tasks, demonstrating command of formal English when indicated 

or appropriate.  

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add 

interest. (MS-PS3-2)  

WHST.6-8.1 Write arguments focused on discipline content.  



WHST.6–8.1.c: Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, 

reasons, and evidence.   

WHST.6–8.1.d: Establish and maintain a formal style.   

WHST.6–8.1: Write arguments focused on discipline-specific content.   

WHST.6–8.10: Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single 

sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.   

WHST.6–8.1a: Introduce claim(s) about a topic or issue, acknowledge and distinguish the claim(s) from alternate or opposing 

claims, and organize the reasons and evidence logically.   

WHST.6–8.1b: Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an 

understanding of the topic or text, using credible sources.   

WHST.6–8.2.b: Develop the topic with relevant, well-chosen facts, definitions, concrete details, quotations, or other information 

and examples.   

WHST.6–8.2.d: Use precise language and domain-specific vocabulary to inform about or explain the topic.   

WHST.6–8.2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/experiments, 

or technical processes.   

WHST.6–8.4: Produce clear and coherent writing in which the development, organization, and style are appropriate to task, 

purpose, and audience.   

WHST.6–8.5: With some guidance and support from peers and adults, develop and strengthen by planning, revising, editing, 

rewriting, or trying a new approach, focusing on how well purpose and audience have been addressed.   

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.  

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.  

WHST.6-8.9 Draw evidence from informational texts to support analysis, reflection, and research. (MS-ETS1-2)  



WHST.6–8.9: Draw evidence from informational texts to support analysis reflection, and research.   

NJ: 2016 SLS: Mathematics  

7.SP.4: Use measures of center and measures of variability for numerical data from random samples to draw informal 

comparative inferences about two populations.     

8.EE.5: Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional 

relationships represented in different ways.     

8.F.5: Describe qualitatively the functional relationship between two quantities by analyzing a graph. Sketch a graph that exhibits 

the qualitative features of a function that has been described verbally.    

8.SP.1: Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two 

quantities. Describe patterns such as clustering, outliers, positive or negative association, linear association, and nonlinear 

association.     

8.SP.2: Know that straight lines are widely used to model relationships between two quantitative variables. For scatter plots that 

suggest a linear association, informally fit a straight line, and informally assess the model fit by judging the closeness of the data 

points to the line.     

MP1: Make sense of problems and persevere in solving them.     

MP2: Reason abstractly and quantitatively.     

MP3: Construct viable arguments and critique the reasoning of others.     

MP4: Model with mathematics.     

MP5: Use appropriate tools strategically.     

MP6: Attend to precision.     

MP7: Look for and make use of structure.    

 

2020 SLS: Computer Science & Design Thinking  

NJSLS Performance Expectations (By the end of 8th Grade)  

• 8.2.8.EC.1: Explain ethical issues that may arise from the use of new technologies. 

• 8.2.8.EC.2: Examine the effects of ethical and unethical practices in product design and development. 
 

2020 SLS: Career Readiness, Life Literacies, and Key Skills  

NJSLS Performance Expectations (By the end of 8th Grade)  

• 9.4.8.IML.8 Apply deliberate and thoughtful search strategies to access high-quality information on climate change. 

• 9.2.8.CAP.20: Identify the items to consider when estimating the cost of funding a business   
 



Interdisciplinary/21st Century Connections  

Connections and 

Skills 
• Critical thinking  
• Collaboration and Teamwork 
• Problem Solving 

 

Math • See Above  

 

 

 

Title Phase Change 

Unit Duration 6 Weeks 

Unit Summary & 

Rationale 

Students investigate phase change at the macroscale and molecular scale (scale, proportion, and 

quantity) by using physical and digital models and hands-on experiences in order to construct 

explanations about how energy transfer and molecular attraction determine whether a substance will 

change phase (energy and matter). 

Unit Goals  

Essential Questions 

 
• How is it possible to charge electrical devices when the power is out?  

• How do you know something has energy?  

• How do objects get energy?  

• What is the best way to capture energy from a bodies’ motion? 

Enduring 

Understandings 

 

Learning Outcomes • Whenever something moves or changes, it is because of energy.  

• When something is moving, it has kinetic energy.  

• When something has the ability to make things more or change in the future, it has potential 

energy, even if it is not moving or changing now.  

• Nothing creates energy. If something has energy, the energy must have been transferred from 

something else.  

 



• Energy can be transferred from one object to another, and energy can be converted from one type 

to another. 

• By the end of this unit, students will be able to:  

• Explore the Simulation and use physical materials to build energy systems.  

• Use the Sim to learn about how energy is transferred.  

• Analyze different possible sources of energy for the rescue team.  

• Design and build physical models of energy systems that harness human energy.  

• Evaluate and critique an energy-harnessing device that has been proposed as an energy solution 

for a school. 

• Science Innovators Scrapbook Project. (Lessons satisfy the following legislative requirements: 

DEI, LGBTQIA+ & People w/ Disabilities, AAPI, Climate Change, and Amistad. Innovators of the 

Week Assignment.docx 

Assessment Evidence   

Formative Teacher observations, Class discussions, Lab Activities, Key concepts and vocabulary quizzes, Warm 

Ups, Open Ended Responses, Modeling, Simulations, Innovators Monthly Research  

Summative In correlation with the NJSLS, students must demonstrate the following as summative assessments:  

-MS-PS3-1. 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.  

-MS-PS3-2. 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.  

-MS-PS3-5. 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.  

-MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to ensure a 

successful solution, taking into account relevant scientific principles and potential impacts on people and 

the natural environment that may limit possible solutions.  

  

Other summative assessments will include but are not limited to: projects, summative tests, lab skills 

demonstrations, vocabulary quizzes, and designs for Science Fair projects. 

 

https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EdE3Vk_ESbpCiVcgpPuqDWkBuEasFnpOq9zYNJK4Dvt91Q?e=5B6pZZ
https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EdE3Vk_ESbpCiVcgpPuqDWkBuEasFnpOq9zYNJK4Dvt91Q?e=5B6pZZ


Alternative and 

Benchmark 

Alternative - Read to the student and chart oral responses. Word banks, sentence frames, oral responses, 

graphic organizers, observations, portfolios of student work, orally administered assessments, and 

anecdotal notes.  

Benchmark – LinkIt Benchmark Assessment, Teacher Generated Assessments 

Formative, Summative, Alternative and Benchmark Assessments 

 

Resources to Promote Learning  

Resources & 

Equipment Needed 

Smartboard, Computers, Websites and digital interactives/models, Multi-media presentations, Video 

Streaming, Amplify Digital Curriculum, Generation Genius, BrainPop, Mystery Science, Microsoft 365, 

Primary and Secondary Source Documents, Lab Materials as needed, Approved Class Resource List, 

Amplify Readings, Labs, Simulations 

 

Content & Interdisciplinary Standards  

NJ 2020 SLS: Science  

Standards 

 

MS-PS1-1 Develop models to describe the atomic composition of simple molecules and extended structures. [Clarification 

Statement: Emphasis is on developing models of molecules that vary in complexity. Examples of simple molecules could include 

ammonia and methanol. Examples of extended structures could include sodium chloride or diamonds. Examples of molecular-

level models could include drawings, 3D ball and stick structures, or computer representations showing different molecules with 

different types of atoms.] [Assessment Boundary: Assessment does not include valence electrons and bonding energy, discussing 

the ionic nature of subunits of complex structures, or a complete depiction of all individual atoms in a complex molecule or 

extended structure.] 

 

MS-PS1-4 Develop a model that predicts and describes changes in particle motion, temperature, and state of a pure substance 

when thermal energy is added or removed. [Clarification Statement: Emphasis is on qualitative molecular-level models of solids, 

liquids, and gases to show that adding or removing thermal energy increases or decreases kinetic energy of the particles until a 

change of state occurs. Examples of models could include drawings and diagrams. Examples of particles could include molecules 

or inert atoms. Examples of pure substances could include water, carbon dioxide, and helium.] 

 

https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EX-S3Sok1XhOsK_-NQ-lZtcBEF_S6cwAQBJSBu4mEXXc6w
https://totowaschooldistrict-my.sharepoint.com/:x:/g/personal/aldo_deodino_totowa_k12_nj_us/EXRtLCAG4uZIvZ4oUAi3FDMB3GEF5zyn_Hj7cVR3OiWu_Q
https://totowaschooldistrict-my.sharepoint.com/:x:/g/personal/aldo_deodino_totowa_k12_nj_us/EcAafKu1TclBlRW8taU1KXcBgmKZ5jmL3shAhFKur3Ehog?e=avR0L1


MS-PS3-1 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.] 

 

MS-PS3-3 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.] 

 

MS-PS3-4 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.] 

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) 

 

Constructing Explanations and Designing Solutions Constructing explanations and designing solutions in 6–8 builds on K–5 

experiences and progresses to include constructing explanations and designing solutions supported by multiple sources of 

evidence consistent with scientific ideas, principles, and theories.  Apply scientific ideas or principles to design, construct, and 

test a design of an object, tool, process or system. (MS-PS3-3) 

 

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-PS3-4) 



 

Analyzing and Interpreting Data Analyzing data in 6–8 builds on K–5 and progresses to extending quantitative analysis to 

investigations, distinguishing between correlation and causation, and basic statistical techniques of data and error analysis.  

Construct and interpret graphical displays of data to identify linear and nonlinear relationships. (MS-PS3-1) 

Disciplinary Core Ideas (DCI) 

PS1.A: Structure and Properties of Matter:  

Gases and liquids are made of molecules or inert atoms that are moving about relative to each other. (MS-PS1-4)   

In a liquid, the molecules are constantly in contact with others; in a gas, they are widely spaced except when they happen to 

collide. In a solid, atoms are closely spaced and may vibrate in position but do not change relative locations. (MS-PS1-4)   

The changes of state that occur with variations in temperature or pressure can be described and predicted using these models of 

matter. (MS-PS1-4)  

PS1.A: Structure and Properties of Matter:  

Solids may be formed from molecules, or they may be extended structures with repeating subunits (e.g., crystals). (MS-PS1-1)  

PS3.A: Definitions of Energy:  

Temperature is a measure of the average kinetic energy of particles of matter. The relationship between the temperature and the 

total energy of a system depends on the types, states, and amounts of matter present. (MS-PS3-3), (MS-PS3-4)  

Motion energy is properly called kinetic energy; it is proportional to the mass of the moving object and grows with the square of 

its speed. (MS-PS3-1)  

The temperature of a system is proportional to the average internal kinetic energy and potential energy per atom or molecule 

(whichever is the appropriate building block for the system’s material). The details of that relationship depend on the type of 

atom or molecule and the interactions among the atoms in the material. Temperature is not a direct measure of a system’s total 

thermal energy. The total thermal energy (sometimes called the total internal energy) of a system depends jointly on the 

temperature, the total number of atoms in the system, and the state of the material. (secondary to MS-PS1-4) 

Crosscutting Concepts 

Cause and Effect Cause and effect relationships may be used to predict phenomena in natural or designed systems. (MS-

PS1-4) 

 
Patterns  

Scale, Proportion, 

and Quantity 

Scale, Proportion, and Quantity  Time, space, and energy phenomena can be observed at various scales 

using models to study systems that are too large or too small. (MS-PS1-1) 

 



Proportional relationships (e.g. speed as the ratio of distance traveled to time taken) among different types 

of quantities provide information about the magnitude of properties and processes. (MS-PS3-1), (MS-

PS3-4 

 

 

Energy & Matter 

 

 The transfer of energy can be tracked as energy flows through a designed or natural system. (MS-PS3-

3) 

Connections to Nature of Science  

Scientific Knowledge is Based on Empirical Evidence  Science knowledge is based upon logical and 

conceptual connections between evidence and explanations (MS-PS3-4), (MS-PS3-5) 

NJ: 2016 SLS: English Language Arts & Companion Standards  

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.6-8.10: By the end of grade 8, read and comprehend science/technical texts in the grades 6–8 text complexity band 

independently and proficiently.   

• RST.6-8.3 Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing 

technical tasks. (MS-PS3-3), (MS-PS3-4) 

RST.6-8.4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

specific scientific or technical context relevant to grades 6–8 texts and topics.   

• RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that information 

expressed visually (e.g., in a flowchart, diagram, model, graph, or table). (MS-PS1-1), (MS-PS1-2), (MS-PS1-4), (MS-PS1-5) 

RST.6-8.8: Distinguish among facts, reasoned judgment based on research findings, and speculation in a text.   

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.   

SL.1: Prepare for and participate effectively in a range of conversations and collaborations with diverse partners, building on 

others’ ideas and expressing their own clearly and persuasively.   

SL.2: Integrate and evaluate information presented in diverse media and formats, including visually, quantitatively, and orally.   

 



SL.3: Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric.   

SL.4: Present information, findings, and supporting evidence such that listeners can follow the line of reasoning and the 

organization, development, and style are appropriate to task, purpose, and audience.   

SL.6: Adapt speech to a variety of contexts and communicative tasks, demonstrating command of formal English when indicated 

or appropriate.  

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add 

interest. (MS-PS3-2)  

WHST.6-8.1 Write arguments focused on discipline content. (MS-PS3-5). 

WHST.6-8.1b: Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an 

understanding of the topic or text, using credible sources.   

WHST.6-8.2d: Use precise language and domain-specific vocabulary to inform about or explain the topic.   

WHST.6-8.9: Draw evidence from informational texts to support analysis, reflection, and research.   

NJ: 2016 SLS: Mathematics  

8.EE.1: Know and apply the properties of integer exponents to generate equivalent numerical expressions.   

8.EE.7a: Give examples of linear equations in one variable with one solution, infinitely many solutions, or no solutions. Show 

which of these possibilities is the case by successively transforming the given equation into simpler forms, until an equivalent 

equation of the form x = a, a = a, or a = b results (where a and b are different numbers).   

8.EE.7b: Solve linear equations with rational number coefficients, including equations whose solutions require expanding 

expressions using the distributive property and collecting like terms.   

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.EE.A.3 Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small 

quantities, and to express how many times as much one is than the other. (MS-PS1-1) 

8.F.5: Use functions to model relationships between quantities. Describe qualitatively the functional relationship between two 

quantities by analyzing a graph (e.g., where the function is increasing or decreasing, linear or nonlinear). Sketch a graph that 

exhibits the qualitative features of a function that has been described verbally.  

 



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)  

MP.1: Make sense of problems and persevere in solving them.   

MP.2 Reason abstractly and quantitatively. (MS-PS3-1), (MS-PS3-4), (MS-PS3-5)   

MP.3: Construct viable arguments and critique the reasoning of others.   

MP.4: Model with mathematics.   

MP.5: Use appropriate tools strategically.   

2020 SLS: Computer Science & Design Thinking  

NJSLS Performance Expectations (By the end of 8th Grade)  

• 8.2.8.EC.1: Explain ethical issues that may arise from the use of new technologies. 

• 8.2.8.EC.2: Examine the effects of ethical and unethical practices in product design and development. 
 

2020 SLS: Career Readiness, Life Literacies, and Key Skills  

NJSLS Performance Expectations (By the end of 8th Grade)  

• 9.4.8.IML.8 Apply deliberate and thoughtful search strategies to access high-quality information on climate change. 

• 9.2.8.CAP.20: Identify the items to consider when estimating the cost of funding a business   
 

Interdisciplinary/21st Century Connections  

Connections and 

Skills 
• Critical thinking  
• Collaboration and Teamwork 
• Problem Solving 

 

Math • See Above  

 

 

 

 

 

 



 

 

 

 

 

 

 

Title Chemical Reactions 

Unit Duration 4 Weeks 

Unit Summary & 

Rationale 

To identify a mysterious reddish-brown substance appearing in the pipes of a fictional town, students 

use digital and physical models and hands-on observations to investigate how atoms are rearranged 

into different patterns to form new substances during chemical reactions (scale, proportion, and 

quantity; patterns). Students apply their understanding to construct explanations about how the 

reddish-brown substance formed as a result of a chemical reaction between the pipes and fertilizer in 

the water supply. Essential Questions: 1. How can you tell one substance from another? 2. Why do 

different substances have different properties 

Unit Goals  

Essential Questions 

 
• How do new substances form?  

• How can you tell one substance from another?   

• Why do different substances have different properties?  

• Can substances change into different substances?   

• How do substances change into different substances during chemical reactions?   

• What happens to atoms during a chemical reaction?   

Enduring 

Understandings 
• How do substances change into different substances during chemical reactions?   

Learning Outcomes • Different substances have different properties.  



• Things that are too small (or too large) to see can be studied with models.   

• Substances have different properties because they are made of different groups of atoms. These 

groups vary in the type or number of atoms that make up the group.   

• Groups of atoms repeat to make up a substance.  

• During a chemical reaction, one or more starting substances (reactants) change into one or more 

different substances (products).   

• During a chemical reaction, atoms do not change from one type to another.   

• During a chemical reaction, atoms rearrange to form different groups of atoms.   

• During a chemical reaction, all of the atoms that make up the reactants rearrange to form the 

products.  

• During a chemical reaction, atoms cannot be created or destroyed.  

• Identify and measure physical and chemical properties of matter  

• Describe and model the difference between atoms, molecules, and compounds  

• Use the periodic table to identify similarities in elements  

• Conduct physical changes and chemical reactions and use signs of a chemical reaction to identify 

them  

• Model how matter is not created or destroyed in a chemical reaction through experiments, 

measurements, and chemical formulas  

• Create heat or cold packs to demonstrate chemical reactions gaining or losing energy  

• Determine the difference between a natural resource and a synthetic material and identify the 

chemical reactions that create synthetic materials 

• Science Innovators Scrapbook Project. (Lessons satisfy the following legislative requirements: 

DEI, LGBTQIA+ & People w/ Disabilities, AAPI, Climate Change, and Amistad. Innovators of the 

Week Assignment.docx 

 

Assessment Evidence   

Formative Teacher observations, Class discussions, Lab Activities, Key concepts and vocabulary quizzes, Warm 

Ups, Open Ended Responses, Modeling, Simulations, Innovators Monthly Research  

Summative In correlation with the NJSLS, students must demonstrate the following as summative assessments:   

https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EdE3Vk_ESbpCiVcgpPuqDWkBuEasFnpOq9zYNJK4Dvt91Q?e=5B6pZZ
https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EdE3Vk_ESbpCiVcgpPuqDWkBuEasFnpOq9zYNJK4Dvt91Q?e=5B6pZZ


MS-PS1-1. Develop models to describe the atomic composition of simple molecules and extended 

structures.  

MS-PS1-2. Analyze and interpret data on the properties of substances before and after the substances 

interact to determine if a chemical reaction has occurred.  

MS-PS1-3. Gather and make sense of information to describe that synthetic materials come from natural 

resources and impact society.  

MS-PS1-5. 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.  

MS-PS1-6. Undertake a design project to construct, test, and modify a device that either releases or 

absorbs thermal energy by chemical processes.  

  

Other summative assessments will include but are not limited to: projects, summative tests, lab skills 

demonstrations, vocabulary quizzes, and Science Fair projects. 

Alternative and 

Benchmark 

Alternative - Read to the student and chart oral responses. Word banks, sentence frames, oral responses, 

graphic organizers, observations, portfolios of student work, orally administered assessments, and 

anecdotal notes.  

Benchmark – LinkIt Benchmark Assessment, Teacher Generated Assessments 

Formative, Summative, Alternative and Benchmark Assessments 

 

Resources to Promote Learning  

Resources & 

Equipment Needed 

Smartboard, Computers, Websites and digital interactives/models, Multi-media presentations, Video 

Streaming, Amplify Digital Curriculum, Generation Genius, BrainPop, Mystery Science, Microsoft 365, 

Primary and Secondary Source Documents, Lab Materials as needed,Approved Class Resource List, 

Amplify Readings, Labs, Simulations 

 

Content & Interdisciplinary Standards  

NJ 2020 SLS: Science  

Standards 

 MS-PS1-1 Develop models to describe the atomic composition of simple molecules and extended structures. [Clarification 

Statement: Emphasis is on developing models of molecules that vary in complexity. Examples of simple molecules could include 

https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EX-S3Sok1XhOsK_-NQ-lZtcBEF_S6cwAQBJSBu4mEXXc6w
https://totowaschooldistrict-my.sharepoint.com/:x:/g/personal/aldo_deodino_totowa_k12_nj_us/EXRtLCAG4uZIvZ4oUAi3FDMB3GEF5zyn_Hj7cVR3OiWu_Q
https://totowaschooldistrict-my.sharepoint.com/:x:/g/personal/aldo_deodino_totowa_k12_nj_us/EcAafKu1TclBlRW8taU1KXcBgmKZ5jmL3shAhFKur3Ehog?e=avR0L1


ammonia and methanol. Examples of extended structures could include sodium chloride or diamonds. Examples of molecular-

level models could include drawings, 3D ball and stick structures, or computer representations showing different molecules with 

different types of atoms.] [Assessment Boundary: Assessment does not include valence electrons and bonding energy, discussing 

the ionic nature of subunits of complex structures, or a complete depiction of all individual atoms in a complex molecule or 

extended structure.] 

 

MS-PS1-2 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.] 

 

MS-PS1-3 Gather and make sense of information to describe that synthetic materials come from natural resources and impact 

society. [Clarification Statement: Emphasis is on natural resources that undergo a chemical process to form the synthetic material. 

Examples of new materials could include new medicine, foods, and alternative fuels.] [Assessment Boundary: Assessment is 

limited to qualitative information.] 

 

MS-PS1-5 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.] 

 

MS-PS1-6 Undertake a design project to construct, test, and modify a device that either releases or absorbs thermal energy by 

chemical processes. [Clarification Statement: Emphasis is on the design, controlling the transfer of energy to the environment, 

and modification of a device using factors such as type and concentration of a substance. Examples of designs could involve 

chemical reactions such as dissolving ammonium chloride or calcium chloride.] [Assessment Boundary: Assessment is limited to 

the criteria of amount, time, and temperature of substance in testing the device.] 

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) 

 

Obtaining, Evaluating, and Communicating Information Obtaining, evaluating, and communicating information in 6–8 builds on 

K–5 and progresses to evaluating the merit and validity of ideas and methods.  Gather, read, and synthesize information from 

multiple appropriate sources and assess the credibility, accuracy, and possible bias of each publication and methods used, and 

describe how they are supported or not supported by evidence. (MS-PS1-3) 

 

Developing and Using Models Modeling in 6–8 builds on K–5 and progresses to developing, using and revising models to 

describe, test, and predict more abstract phenomena and design systems.  Develop a model to describe unobservable 

mechanisms. (MS-PS1-5) 

 

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 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) 

Disciplinary Core Ideas (DCI) 

PS1.A: Structure and Properties of Matter:  

Substances are made from different types of atoms, which combine with one another in various ways. Atoms form molecules that 

range in size from two to thousands of atoms. (MS-PS1-1)  

Each pure substance has characteristic physical and chemical properties (for any bulk quantity under given conditions) that can be 

used to identify it. (MS-PS1-2), (MS-PS1-3)  

Solids may be formed from molecules, or they may be extended structures with repeating subunits (e.g., crystals). (MS-PS1-1)  

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-PS1-3), (MS-PS1-5)  

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) 

Crosscutting Concepts 

Cause and Effect  

 

Patterns Macroscopic patterns are related to the nature of microscopic and atomic-level structure. (MS-PS1-2) 

Scale, Proportion, 

and Quantity 

Time, space, and energy phenomena can be observed at various scales using models to study systems that 

are too large or too small. (MS-PS1-1) 

Systems and System 

Models 

 

Energy & 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) 

Structure & Function Structures can be designed to serve particular functions by taking into account properties of different 

materials, and how materials can be shaped and used. (MS-PS1-3) 

 

Connections to Engineering, Technology, and Applications of Science  

Interdependence of Science, Engineering, and Technology 

Engineering advances have led to important discoveries in virtually every field of science, and scientific 

discoveries have led to the development of entire industries and engineered systems. (MS-PS1-3) 

 

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

The uses of technologies and any limitations on their use are driven by individual or societal needs, 

desires, and values; by the findings of scientific research; and by differences in such factors as climate, 

natural resources, and economic conditions. Thus, technology use varies from region to region and over 

time. (MS-PS1-3) 

 

Science Models, Laws, Mechanisms, and Theories Explain Natural Phenomena 

Laws are regularities or mathematical descriptions of natural phenomena. (MS-PS1-5) 

Connections to 

Nature of Science 

Scientific Knowledge is Based on Empirical Evidence  Science knowledge is based upon logical and 

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

NJ: 2016 SLS: English Language Arts & Companion Standards  



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), (MS-PS1-3)  

RST.6-8.10: By the end of grade 8, read and comprehend science/technical texts in the grades 6–8 text complexity band 

independently and proficiently.   

RST.6-8.3 Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical 

tasks. (MS-PS1-6)  

RST.6-8.4: Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a 

specific scientific or technical context relevant to grades 6–8 texts and topics.   

RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that information 

expressed visually (e.g., in a flowchart, diagram, model, graph, or table). (MS-PS1-1), (MS-PS1-2), (MS-PS1-4), (MS-PS1-5)  

RST.6-8.9: Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that 

gained from reading a text on the same topic.   

WHST.6-8.1.b: Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an 

understanding of the topic or text, using credible sources.   

WHST.6-8.1.C: Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, 

reasons, and evidence.   

WHST.6-8.1: Write arguments focused on discipline-specific content.   

WHST.6-8.2: Write informative/explanatory texts, including the narration of historical events, scientific procedures/experiments, 

or technical processes.   

WHST.6-8.2.d: Use precise language and domain-specific vocabulary to inform about or explain the topic.   

WHST.6-8.8 Gather relevant information from multiple print and digital sources, using search terms effectively; assess the 

credibility and accuracy of each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and 

following a standard format for citation. (MS-PS1-3)  

WHST.6-8.9: Draw evidence from informational texts to support analysis, reflection, and research.   

 



WHST.6-8.10: Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single 

sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences. 

NJ: 2016 SLS: Mathematics  

MP1: Make sense of problems and persevere in solving them.  

MP2: Reason abstractly and quantitatively. (MS-PS1-1), (MS-PS1-2), (MS-PS1-5) 

MP3: Construct viable arguments and critique the reasoning of others.  

MP4: Model with mathematics. (MS-PS1-1), (MS-PS1-5) 

MP5: Use appropriate tools strategically.  

MP6: Attend to precision.  

MP7: Look for and make use of structure. 

6.NS.4: Find the greatest common factor of two whole numbers less than or equal to 100 and the least common multiple of two 

whole numbers less than or equal to 12. Use the distributive property to express a sum of two whole numbers 1–100 with a 

common factor as a multiple of a sum of two whole numbers with no common factor.   

6.NS.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.   

6.RP.1: Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities.   

6.RP.2: Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0 (b not equal to zero), and use rate language 

in the context of a ratio relationship.   

6.RP.3: Use ratio and rate reasoning to solve real-world and mathematical problems.   

6.RP.3d: Use ratio reasoning to convert measurement units; manipulate and transform units appropriately when multiplying or 

dividing quantities.   

6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems. (MS-PS1-1), (MS-PS1-2), (MS-PS1-5)  

 



6.SP.5b: Summarize numerical data sets in relation to their context, by describing the nature of the attribute under investigation, 

including how it was measured and its units of measurement.   

6.SP.B.4 Display numerical data in plots on a number line, including dot plots, histograms, and box plots. (MS-PS1-2)  

6.SP.B.5 Summarize numerical data sets in relation to their context (MS-PS1-2)  

7.NS.2: Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational 

numbers.   

7.NS.3: Solve real-world and mathematical problems involving the four operations with rational numbers.  

7.RP.2: Recognize and represent proportional relationships between quantities.  

7.SP.2: Use data from a random sample to draw inferences about a population with an unknown characteristic of interest. 

Generate multiple samples (or simulated samples) of the same size to gauge the variation in estimates or predictions.  

8.EE.3: Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small 

quantities, and to express how many times as much one is than the other.   

8.EE.4: Perform operations with numbers expressed in scientific notation, including problems where both decimal and scientific 

notation are used. Use scientific notation and choose units of appropriate size for measurements of very large or very small 

quantities (e.g., use millimeters per year for seafloor spreading). Interpret scientific notation that has been generated by 

technology. 

2020 SLS: Computer Science & Design Thinking  

NJSLS Performance Expectations (By the end of 8th Grade)  

8.2.8.EC.1: Explain ethical issues that may arise from the use of new technologies. 

8.2.8.EC.2: Examine the effects of ethical and unethical practices in product design and development. 
 

2020 SLS: Career Readiness, Life Literacies, and Key Skills  

NJSLS Performance Expectations (By the end of 8th Grade)  

9.4.8.IML.8 Apply deliberate and thoughtful search strategies to access high-quality information on climate change. 

9.2.8.CAP.20: Identify the items to consider when estimating the cost of funding a business   
 



Interdisciplinary/21st Century Connections  

Connections and 

Skills 
• Critical thinking  
• Collaboration and Teamwork 
• Problem Solving 

 

 

 

 

 

Title Light Waves 

Unit Duration 6 Weeks 

Unit Summary & 

Rationale 

Students use a digital model, obtain information from articles, and conduct hands-on investigations to 

discover how different types of light interact with different types of matter (energy and matter). They 

use these ideas and analyze data to construct explanations about the cause of Australia's high rate of 

skin cancer (cause and effect). 

Unit Goals  

Essential Questions 

 
• How does light interact with materials?  

• Why can light cause materials to change?   

• Is all light the same?   

• What makes types of light different?   

• What can happen to light as it travels?   

• What happens to energy when light is transmitted through or reflected off a material?   

Enduring 

Understandings 
• The movement of energy can be tracked by observing the changes the energy causes to matter.  

• Light carries energy that causes materials to change. When light hits a material, the material can 

absorb energy from the light. When a material absorbs energy from light, the energy causes the 

material to change. 

• A light source can emit more than one type of light. Different types of light have different 

wavelengths. A material absorbs energy from some types of light and not others. 



• Light travels in a straight line. When a light wave hits a material, the light can be absorbed by the 

material, transmitted through the material, or reflected off the material. A material transmits or 

reflects some types of light and not others. 

• When light is transmitted through or reflected off a material, the energy is not absorbed, so the 

material does not change. 

Learning Outcomes • The movement of energy can be tracked by observing the changes the energy causes to matter.   

• Light carries energy that causes materials to change.   

• When light hits a material, the material can absorb energy from the light.   

• When a material absorbs energy from light, the energy causes the material to change.   

• There are different types of light that can change a material in different ways.   

• A light source can emit more than one type of light.   

• Different types of light have different wavelengths.   

• A material absorbs energy from some types of light and not others.   

• Light travels in a straight line.   

• When a light wave hits a material, the light can be absorbed by the material, transmitted through 

the material, or reflected off the material.   

• A material transmits or reflects some types of light and not others.  

• When light is transmitted through or reflected off a material, the energy is not absorbed, so the 

material does not change. 

• Investigate the effect of light on water, a solar-powered toy, and a material that changes color 

when exposed to light.  

• Test which materials are affected by sunlight in the Sim.  

• Create visual models showing their understanding of how light causes skin cancer.  

• Investigate the effects of light from a normal flashlight and a UV flashlight on material.  

• Analyze and write about evidence related to melanin and skin cancer.  

• Investigate absorption, transmission and reflection in the Sim.  

• Analyze evidence about how light interacts with different gases in the atmosphere and model the 

effect of the ozone hole on light reaching Australia. 

 



• Science Innovators Scrapbook Project. (Lessons satisfy the following legislative requirements: 

DEI, LGBTQIA+ & People w/ Disabilities, AAPI, Climate Change, and Amistad. Innovators of the 

Week Assignment.docx 

Assessment Evidence   

Formative Teacher observations, Class discussions, Lab Activities, Key concepts and vocabulary quizzes, Warm 

Ups, Open Ended Responses, Modeling, Simulations, Innovators Monthly Research  

Summative In correlation with the NJSLS, students must demonstrate the following as summative assessments:  

MS-PS4-1. 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.  

MS-PS4-2. Develop and use a model to describe that waves are reflected, absorbed, or transmitted 

through various materials.  

MS-PS4-3. 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.  

  

Other summative assessments will include but are not limited to: projects, summative tests, lab skills 

demonstrations, vocabulary quizzes, and Science Fair projects. 

 

Alternative and 

Benchmark 

Alternative - Read to the student and chart oral responses. Word banks, sentence frames, oral responses, 

graphic organizers, observations, portfolios of student work, orally administered assessments, and 

anecdotal notes.  

Benchmark – LinkIt Benchmark Assessment, Teacher Generated Assessments 

Formative, Summative, Alternative and Benchmark Assessments 

 

Resources to Promote Learning  

Resources & 

Equipment Needed 

Smartboard, Computers, Websites and digital interactives/models, Multi-media presentations, Video 

Streaming, Amplify Digital Curriculum, Generation Genius, BrainPop, Mystery Science, Microsoft 365, 

Primary and Secondary Source Documents, Lab Materials as needed, Approved Class Resource List, 

Amplify Readings, Labs, Simulations 

 

Content & Interdisciplinary Standards  

https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EdE3Vk_ESbpCiVcgpPuqDWkBuEasFnpOq9zYNJK4Dvt91Q?e=5B6pZZ
https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EdE3Vk_ESbpCiVcgpPuqDWkBuEasFnpOq9zYNJK4Dvt91Q?e=5B6pZZ
https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EX-S3Sok1XhOsK_-NQ-lZtcBEF_S6cwAQBJSBu4mEXXc6w
https://totowaschooldistrict-my.sharepoint.com/:x:/g/personal/aldo_deodino_totowa_k12_nj_us/EXRtLCAG4uZIvZ4oUAi3FDMB3GEF5zyn_Hj7cVR3OiWu_Q
https://totowaschooldistrict-my.sharepoint.com/:x:/g/personal/aldo_deodino_totowa_k12_nj_us/EcAafKu1TclBlRW8taU1KXcBgmKZ5jmL3shAhFKur3Ehog?e=avR0L1


NJ 2020 SLS: Science  

Standards 

 

MS-PS4-1 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-PS4-2 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-PS4-3 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.] 

Science and Engineering Practices 

Using Mathematics and Computational Thinking Mathematical and computational thinking at the 6–8 builds on K–5 and 

progresses to identifying patterns in large data sets and using mathematical concepts to support explanations and arguments.  

Use mathematical representations to describe and/or support scientific (MS-PS4-1) 

 

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 and use a model to describe phenomena. 

(MS-PS4-2) 

 

Obtaining, Evaluating, and Communicating Information Obtaining, evaluating, and communicating information in 6–8 builds on 

K–5 and progresses to evaluating the merit and validity of ideas and methods.  Integrate qualitative scientific and technical 

information in written text with that contained in media and visual displays to clarify claims and findings. (MS-PS4-3) 

 

Disciplinary Core Ideas (DCI) 



PS4.A: Wave Properties:  

A simple wave has a repeating pattern with a specific wavelength, frequency, and amplitude. (MS-PS4-1)  

A sound wave needs a medium through which it is transmitted. (MS-PS4-2)  

PS4.B: Electromagnetic Radiation:  

When light shines on an object, it is reflected, absorbed, or transmitted through the object, depending on the object’s material and 

the frequency (color) of the light. (MS-PS4-2)  

The path that light travels can be traced as straight lines, except at surfaces between different transparent materials (e.g., air and 

water, air and glass) where the light path bends. (MS-PS4-2)  

A wave model of light is useful for explaining brightness, color, and the frequency-dependent bending of light at a surface 

between media. (MS-PS4-2)  

However, because light can travel through space, it cannot be a matter wave, like sound or water waves. (MS-PS4-2)  

PS4.C: Information Technologies and Instrumentation:  

Digitized signals (sent as wave pulses) are a more reliable way to encode and transmit information. (MS-PS4-3) 

Crosscutting Concepts 

Cause and Effect  

 

Patterns Graphs and charts can be used to identify patterns in data. (MS-PS4-1) 

Structure & Function Structures can be designed to serve particular functions by taking into account properties of different 

materials, and how materials can be shaped and used. (MS-PS4-2) 

Structures can be designed to serve particular functions. (MS-PS4-3) 

 

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

Technologies extend the measurement, exploration, modeling, and computational capacity of scientific 

investigations. (MS-PS4-3) 

NJ: 2016 SLS: English Language Arts & Companion Standards  

• 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) 

NJ: 2016 SLS: Mathematics  

MP1: Make sense of problems and persevere in solving them.  

MP2: Reason abstractly and quantitatively.  

MP3: Construct viable arguments and critique the reasoning of others.  

MP4: Model with mathematics.  

MP5: Use appropriate tools strategically.  

MP6: Attend to precision.  

MP7: Look for and make use of structure. 

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) 

6.RP.2: Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0 (b not equal to zero), and use rate language 

in the context of a ratio relationship.  

6.RP.3d: Use ratio reasoning to convert measurement units; manipulate and transform units appropriately when multiplying or 

dividing quantities.  

7.RP.2: Recognize and represent proportional relationships between quantities.  

7.RP.2a: Decide whether two quantities are in a proportional relationship. 

6.NS.3: Fluently add, subtract, multiply, and divide multi-digit decimals using the standard algorithm for each operation.  

7.NS.2: Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational 

numbers.  

7.NS.3: Solve real-world and mathematical problems involving the four operations with rational numbers. 

 



7.RP.A.2 Recognize and represent proportional relationships between quantities. (MS-PS4-1) 

8.EE.3: Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or very small 

quantities, and to express how many times as much one is than the other.  

8.EE.4: Perform operations with numbers expressed in scientific notation, including problems where both decimal and scientific 

notation are used. Use scientific notation and choose units of appropriate size for measurements of very large or very small 

quantities (e.g., use millimeters per year for seafloor spreading). Interpret scientific notation that has been generated by 

technology. 

7.G.2: Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given conditions. Focus on 

constructing triangles from three measures of angles or sides, noticing when the conditions determine a unique triangle, more than 

one triangle, or no triangle.  

8.G.2: Understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a 

sequence of rotations, reflections, and translations; given two congruent figures, describe a sequence that exhibits the congruence 

between them.  

8.G.4: Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of 

rotations, reflections, translations, and dilations; given two similar two-dimensional figures, describe a sequence that exhibits the 

similarity between them. 

6.SP.4: Display numerical data in plots on a number line, including dot plots, histograms, and box plots.  

6.SP.5: Summarize numerical data sets in relation to their context. 

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) 

2020 SLS: Computer Science & Design Thinking  

NJSLS Performance Expectations (By the end of 8th Grade)  

8.2.8.EC.1: Explain ethical issues that may arise from the use of new technologies. 

8.2.8.EC.2: Examine the effects of ethical and unethical practices in product design and development. 
 

2020 SLS: Career Readiness, Life Literacies, and Key Skills  

NJSLS Performance Expectations (By the end of 8th Grade)  



9.4.8.IML.8 Apply deliberate and thoughtful search strategies to access high-quality information on climate change. 

9.2.8.CAP.20: Identify the items to consider when estimating the cost of funding a business   
 

Interdisciplinary/21st Century Connections  

Connections and 

Skills 
• Critical thinking  
• Collaboration and Teamwork 
• Problem Solving 

 

 

 

 

Title Magnetic Fields 

Unit Duration 6 Weeks 

Unit Summary & 

Rationale 

Students use a digital model, plan and conduct investigations with physical materials, and gather 

evidence from articles to learn about magnetic force and its relationship to kinetic and potential energy 

in systems of objects (systems and system models, energy and matter). They apply their understanding 

to analyze and interpret evidence and construct scientific explanations for the results of tests of a 

model magnetic spacecraft launcher. 

Unit Goals  

Essential Questions 

 
• Why do magnets move objects in different ways?  

• How do magnets move objects?   

• How can you tell whether two magnets will attract each other, repel each other, or both?   

• How can magnets cause objects to have kinetic energy?   

• How does a system of magnets store potential energy in the magnetic field?   

• What affects the amount of potential energy stored in the magnetic field when a magnet is moved 

against a magnetic force?   

Enduring 

Understandings 
• A magnetic force can attract or repel an object at a distance. 

• In a system of magnets, there is a repelling force between like poles and an attracting force 

between opposite poles. 



• A magnetic force can convert potential energy stored in a magnetic field to kinetic energy. 

• The energy used to move a magnet against a magnetic force is stored as potential energy in the 

magnetic field. 

• Creating a model of a magnetic system and defining its parts helps scientists test and explain the 

relationship between force and energy. 

• Moving a magnet against a stronger magnetic force transfers more energy to the magnetic field. 

• A magnetic force is stronger closer to a magnet. 

Learning Outcomes • A magnetic force can attract or repel an object at a distance.   

• In a system of magnets, there is a repelling force between like poles and an attracting force 

between opposite poles.   

• The pattern of magnetic field lines around attracting magnets is different from the pattern of 

magnetic field lines around repelling magnets.   

• A magnetic force can convert potential energy stored in a magnetic field to kinetic energy.   

• The energy used to move a magnet against a magnetic force is stored as potential energy in the 

magnetic field.   

• Creating a model of a magnetic system and defining its parts helps scientists test and explain the 

relationship between force and energy.   

• Moving a magnet against a stronger magnetic force transfers more energy to the magnetic field.  

• A magnetic force is stronger closer to a magnet. 

• Explore attracting and repelling forces with magnets and with the Simulation.  

• Read about the Earth’s magnetic field and how it affects compasses.   

• Analyze field line data from the spacecraft launches.  

• Read about potential energy and kinetic energy in extreme sports and investigate how potential 

energy in elastic, gravitational, and magnetic systems can be converted to kinetic energy.  

• With real magnets and in the Sim, they test which movements of magnets increase potential 

energy.  

• Plan and conduct experiments with real magnets and in the Sim to test differences in the strength 

of magnetic forces.  

• Test both different strengths of magnets and different distances from magnets. 

 



• Science Innovators Scrapbook Project. (Lessons satisfy the following legislative requirements: 

DEI, LGBTQIA+ & People w/ Disabilities, AAPI, Climate Change, and Amistad. Innovators of the 

Week Assignment.docx 

Assessment Evidence   

Formative Teacher observations, Class discussions, Lab Activities, Key concepts and vocabulary quizzes, Warm 

Ups, Open Ended Responses, Modeling, Simulations, Innovators Monthly Research  

Summative In correlation with the NJSLS, students must demonstrate the following as summative assessments:  

MS-PS2-3: Ask questions about data to determine the factors that affect the strength of electric and 

magnetic forces.  

MS-PS2-4: Construct and present arguments using evidence to support the claim that gravitational 

interactions are attractive and depend on the masses of interacting objects.  

MS-PS2-5: 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.  

MS-PS3-2: 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.  

  

Other summative assessments will include but are not limited to: projects, summative tests, lab skills 

demonstrations, vocabulary quizzes, and Science Fair projects. 

 

Alternative and 

Benchmark 

Alternative - Read to the student and chart oral responses. Word banks, sentence frames, oral responses, 

graphic organizers, observations, portfolios of student work, orally administered assessments, and 

anecdotal notes.  

Benchmark – LinkIt Benchmark Assessment, Teacher Generated Assessments 

Formative, Summative, Alternative and Benchmark Assessments 

 

Resources to Promote Learning  

Resources & 

Equipment Needed 

Smartboard, Computers, Websites and digital interactives/models, Multi-media presentations, Video 

Streaming, Amplify Digital Curriculum, Generation Genius, BrainPop, Mystery Science, Microsoft 365, 

Primary and Secondary Source Documents, Lab Materials as needed, Approved Class Resource List, 

Amplify Readings, Labs, Simulations 

 

https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EdE3Vk_ESbpCiVcgpPuqDWkBuEasFnpOq9zYNJK4Dvt91Q?e=5B6pZZ
https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EdE3Vk_ESbpCiVcgpPuqDWkBuEasFnpOq9zYNJK4Dvt91Q?e=5B6pZZ
https://totowaschooldistrict-my.sharepoint.com/:w:/g/personal/aldo_deodino_totowa_k12_nj_us/EX-S3Sok1XhOsK_-NQ-lZtcBEF_S6cwAQBJSBu4mEXXc6w
https://totowaschooldistrict-my.sharepoint.com/:x:/g/personal/aldo_deodino_totowa_k12_nj_us/EXRtLCAG4uZIvZ4oUAi3FDMB3GEF5zyn_Hj7cVR3OiWu_Q
https://totowaschooldistrict-my.sharepoint.com/:x:/g/personal/aldo_deodino_totowa_k12_nj_us/EcAafKu1TclBlRW8taU1KXcBgmKZ5jmL3shAhFKur3Ehog?e=avR0L1


Content & Interdisciplinary Standards  

NJ 2020 SLS: Science  

Standards 

 

MS-PS2-3 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.] 

 

MS-PS2-4 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.] 

 

MS-PS2-5 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.] 

 

MS-PS3-2 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.] 



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) 

 

Engaging in Argument from Evidence Engaging in argument from evidence in 6–8 builds from grades 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) 

 

Developing and Using Models Modeling in 6–8 builds on K–5 and progresses to developing, using and revising models to 

describe, test, and predict more abstract phenomena and design systems.  Develop a model to describe unobservable 

mechanisms. (MS-PS3-2) 

Disciplinary Core Ideas (DCI) 

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 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)  

PS3.A: Definitions of Energy:  

A system of objects may also contain stored (potential) energy, depending on their relative positions. (MS-PS3-2)  

PS3.C: Relationship Between Energy and Forces:  

When two objects interact, each one exerts a force on the other that can cause energy to be transferred to or from the object. (MS-

PS3-2) 

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) 



 

Models can be used to represent systems and their interactions – such as inputs, processes, and outputs – 

and energy and matter flows within systems. (MS-PS3-2) 

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) 
 

NJ: 2016 SLS: English Language Arts & Companion Standards  

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) 

SL.8.5 Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add 

interest. (MS-PS3-2) 

 

NJ: 2016 SLS: Mathematics  

MP1: Make sense of problems and persevere in solving them.  

MP2: Reason abstractly and quantitatively.  

MP3: Construct viable arguments and critique the reasoning of others.  

MP4: Model with mathematics.  

MP5: Use appropriate tools strategically.  

MP6: Attend to precision.  

MP7: Look for and make use of structure. 

6.RP.1: Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities.  

 



6.RP.3a: Make tables of equivalent ratios relating quantities with whole-number measurements, find missing values in the tables, 

and plot the pairs of values on the coordinate plane. Use tables to compare ratios.  

7.RP.2: Recognize and represent proportional relationships between quantities.  

7.RP.2a: Decide whether two quantities are in a proportional relationship. 

7.NS.2: Apply and extend previous understandings of multiplication and division and of fractions to multiply and divide rational 

numbers.  

7.NS.3: Solve real-world and mathematical problems involving the four operations with rational numbers. 

6.EE.9: Use variables to represent two quantities in a real-world problem that change in relationship to one another; write an 

equation to express one quantity, thought of as the dependent variable, in terms of the other quantity, thought of as the 

independent variable. Analyze the relationship between the dependent and independent variables using graphs and tables, and 

relate these to the equation.  

8.SP.1: Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two 

quantities. Describe patterns such as clustering, outliers, positive or negative association, linear association, and nonlinear 

association.  

8.F.5: Describe qualitatively the functional relationship between two quantities by analyzing a graph. Sketch a graph that exhibits 

the qualitative features of a function that has been described verbally. 

2020 SLS: Computer Science & Design Thinking  

NJSLS Performance Expectations (By the end of 8th Grade)  

8.2.8.EC.1: Explain ethical issues that may arise from the use of new technologies. 

8.2.8.EC.2: Examine the effects of ethical and unethical practices in product design and development. 
 

2020 SLS: Career Readiness, Life Literacies, and Key Skills  

NJSLS Performance Expectations (By the end of 8th Grade)  

9.4.8.IML.8 Apply deliberate and thoughtful search strategies to access high-quality information on climate change. 

9.2.8.CAP.20: Identify the items to consider when estimating the cost of funding a business   
 

Interdisciplinary/21st Century Connections  

Connections and 

Skills 
• Creativity and Innovation 

• Information and  Media Literacy 

• Critical Thinking and Problem Solving 

• Technology Literacy 

 



Math • See Above  

 

 

Accommodations & Modifications 

Special Education Students, 504 students, English Language Learners, Students at-Risk Based on Students’ Individual 

Needs    

Time/General 

 

• Allow extra time 
• Repeat and clarify directions 
• Provide breaks in between tasks 
• Have student verbalize directions 
• Provide timelines/due dates for 

reports and projects 

 

Processing 

 

• Provide extra response time 
• Have student verbalize steps 
• Repeat directions 
• Provide small group instruction 
• Include partner work 

Comprehension 

 

• Provide reading material on student’s 

level 
• Have student underline important points 
• Assist student on how to use context clues 

to identify words/phrases 
• Ensure short manageable tasks 

Tests/Quizzes/Grading 

 

• Provide extended time 
• Provide study guides 
• Limit number of responses 

 

 

Behavior/Attention 

  

• Establish classroom rules 
• Write a contract with the student 

specifying expected behaviors 
• Provide preferential seating 
• Re-focus student as needed 
• Reinforce student for staying on 

task 

Organization 

 

• Monitor the student and provide 

reinforcement of directions 
• Verify the accurateness of homework 

assignments 
• Display a written agenda 

ELL, Enrichment, Gifted & Talented Strategies 



Accommodations Based on Students' Individual Needs 

ELL Strategies 

• Provide explicit, systematic instruction in vocabulary. 
• Ensure that ELLs have ample opportunities to talk with both adults and peers and provide ongoing feedback and 

encouragement. 
• Expose ELLs to rich language input. 
• Scaffolding for ELLs language learning. 
• Encourage continued L1 language development. 
• Alphabet knowledge 
• Phonological awareness 
• Print awareness 
• Design instruction that focuses on all of the foundational literacy skills. 
• Recognize that many literacy skills can transfer across languages. 
• English literacy development by helping ELLs make the connection between what they know in their first language and 

what they need to know in English. 
• Graphic organizers   
• Modified texts   
• Modified assessments   
• Written/audio instruction   
• Shorter paragraph/essay length   
• Homogeneously grouped by level  

 

Accommodations Based on Students' Individual Needs: 

Enrichment Strategies  

• Evaluate vocabulary  
• Elevate Text Complexity  



• Incorporate inquiry based assignments and projects  
• Extend curriculum 
• Balance individual, small group and whole group instruction 
• Provide tiered/multi-level activities  
• Include purposeful learning centers 
• Provide open-ended activities and projects  
• Offer opportunities for heterogeneous grouping to work with age and social peers as well as homogeneous grouping to 

provide time to work with individual peers 
• Provide pupils with experiences outside the ‘regular’ curriculum  
• Alter the pace the student uses to cover regular curriculum in order to explore topics of interest in greater depth/breadth 

within their own grade level 
• Require a higher quality of work than the norm for the given age group 
• Promote higher level of thinking and making connections.  
• Focus on process learning skills such as brainstorming, decision making and social skills 
• Use supplementary materials in addition to the normal range of resources.  
• Encourage peer to peer mentoring 
• Integrate cross-curricular lessons 
• Incorporate real-world problem solving activities 
• Facilitate student-led questioning and discussions 

 

Gifted & Talented Strategies   

• More elaborate, complex, and in-depth study of major ideas, problems, and themes that integrate knowledge within and 

across systems of thought. 
• Development and application of productive thinking skills to enable students to reconceptualize existing knowledge and/or 

generate new knowledge. 
• Explore constantly changing knowledge and information and develop the attitude that knowledge is worth pursuing in an 

open world. 
• Encourage exposure to, selection, and use of appropriate and specialized resources. 
• Promote self-initiated and self-directed learning and growth. 



• Provide for the development of self-understanding and the understanding of one's relationship to persons, societal 

institutions, nature, and culture. 
• Flexible pacing 
• Use of more advanced or complex concepts, abstractions, and materials 
• Encourage students to move through content areas at their own pace. If they master a particular unit, they need to be 

provided with more advanced learning activities, not more of the same activity. 
• Questions that require a higher level of response and/or open-ended questions that stimulate inquiry, active exploration, 

and discovery. 
• Encourage students to think about subjects in more abstract and complex ways 
• Activity selection based on student interests, that encourage self-directed learning 
• Group interaction and simulations 
• Guided self-management 
• Encourage students to demonstrate what they have learned in a wide variety of forms that reflect both knowledge and the 

ability to manipulate ideas. 
• Engage students in active problem-finding and problem-solving activities and research. 
• Provide students opportunities for making connections within and across systems of knowledge by focusing on issues, 

themes, and ideas. 

 

 

 

 

 

 

 


