Wall Township Public Schools Board Approval Date: 8/2020

Course Title: Grade 8 Science

Course Description: Grade 8 Science introduces students to key concepts in physical
science through hands-on investigations, problem-solving, and real-world
applications. Students build foundational skills with scientific tools and the metric
system, then explore motion, forces, energy, matter, and waves through engaging
labs and design challenges. Emphasis is placed on developing models, analyzing
data, and applying Newton’s Laws and principles of energy transfer to explain
natural phenomena. The course integrates engineering design practices,
encouraging students to test solutions, refine ideas, and connect science to everyday
experiences. By the end of the year, students will be able to think critically, apply
scientific reasoning, and communicate their understanding using evidence.

Course Sequence & Pacing

Estimated Number of
Instructional Periods

Unit Title

Unit 1: Scientific Tools/ Metric(SI) System Review 15

Unit 2: MOtion and Forces 40




Unit 3: Energy and Matter 40

Unit 4: Properties and Interactions of Matter 45

Unit 5: Waves 40

Unit 1: Scientific Tools/ Metric(SI) System Review

Stage 1 Desired Results

Unit 1: Scientific Tools/ Metric(SI) System Review

Unit Summary: In this introductory unit, students build essential science skills by learning to safely and effectively
use laboratory tools and equipment. They explore the principles of lab safety, identifying potential hazards and
practicing procedures that ensure a safe working environment. At the same time, students develop proficiency with
the metric system, using appropriate units and tools for measurement of length, mass, volume, and temperature,
and applying these skills in lab investigations.

Unit # Learning Standards / Targets

NJSLS Science (PE):

e MS-SEP.3 Planning and carrying out investigations

MS-SEP.4 Analyzing and interpreting data

MS-SEP.2 Developing and using models

MS-SEP.8 Obtaining, evaluating, and communicating information

MS-PS1-2 Analyze and interpret data on the properties of substances before and after interactions to determine
if a chemical reaction has occurred.

MS-LS2-1 Analyze and interpret data to provide evidence for the effects of resource availability on organisms.
MS-ESS2-4 Develop a model to describe the cycling of water through Earth’s systems driven by energy from the
sun and gravity.




Unit Enduring Understandings: ) ) )
Unit Essential Questions:

e Safe laboratory practices are essential for e What are some important safety procedures that
preventing accidents and ensuring the well-being should be followed in the science lab?
of everyone in the lab. e What are the tools used in the lab?

e Accurate measurement and the use of the metric e What are the results of the engineering design
system are fundamental to conducting scientific process?
investigations and communicating data. e Why did scientists create the International System of

e Understanding and applying proper Units (SI)?
measurement techniques increases the reliability e What are the appropriate SI units used to identify
of scientific results. length, mass and volume?

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS):

e 9.4.8.TL.3 — Select appropriate technology tools for problem-solving.
e 9.4.8.CT.1 — Evaluate diverse solutions for a problem based on prioritized criteria.

Computer Science & Design Thinking (CS & DT):

e 8.1.8.DA.1 — Organize and transform data to make it more useful for analysis.
e 8.1.8.AP.4 — Design and develop computational artifacts for practical intent.

NJSLS Companion Standards - ELA
e RI.CR.8.1
Cite a range of textual evidence and make clear and relevant connections (including informational text

features such as charts, graphs, and diagrams) that strongly support an analysis of multiple aspects of what
an informational text says explicitly, as well as inferences drawn from the text.




e RIIT.8.3
Analyze how particular elements of a text interact (e.g., how contexts influence individuals or events, or how
individuals influence ideas or events) across multiple text types, including across literary and informational
texts.

e RI.MF.8.6
Evaluate the choices made (by the authors, directors, or actors) when presenting an idea in different mediums
and the advantages and disadvantages of using different mediums or formats (e.g., visually, quantitatively) to
address a question or solve a problem.

e W.WP.8.4
With some guidance and support from peers and adults, develop and strengthen writing as needed by
planning, sustaining effort to complete complex writing tasks; seeking out assistance, models, sources, or
feedback to improve understanding or refine final products; focusing on how well purpose and audience have
been addressed.

e W.SE.8.6
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

Connections to NJSLS - Mathematics
e MP.4 Model with mathematics.

Unit #1 Stage 2 Assessment Evidence

Formative Assessments:
Group discussion
Worksheet
Whiteboards

Labs




Summative Assessments: (includes alternative assessments were applicable)
e Design a Lab Safety Guide: Students collaborate to create a lab safety handbook, video, or digital infographic
that demonstrates safe practices, tool use, and emergency procedures.
*Common Benchmark Assessment

Unit # Stage 3 Learning Plan

Potential Unit Launches
e What happens if safety rules aren’t followed? Case studies of real lab incidents. Spark conversation and
reflection on lab safety importance.
e Why can the same object have different measurements in different labs? Leads to discussion on standard
units and precise measurement.

Potential Supporting Lessons
e Students will collect and organize measurement data in tables and charts for interpretation.

e Students will communicate results of measurements and safety procedures clearly using written, visual, or
digital formats
Students will evaluate sample lab scenarios to identify safe and unsafe practices and propose improvements.
YouTube Video on Lab Safety
Measurement Lab with Equipment
Metric Review Worksheet
e Whiteboards
Potential Summative Assessments
e Poster Creation: Students participate in a series of fun measurement challenges (e.g., estimating and
measuring distances, masses, volumes) and reflect on how accuracy and precision affect scientific
investigations, then create a poster with the most important information from their findings
e lab Safety Test




Unit #2: Motion and Forces

Stage 1 Desired Results

Unit 2: Motion and Forces

Unit Summary: In this unit, students explore the relationship between force, mass, and motion. They develop
and use models, analyze data, and carry out investigations to describe and predict the motion of objects in
terms of Newton’s laws of motion. Students apply their understanding to real-world phenomena, such as
vehicle collisions, sports, and space exploration, using mathematical representations to describe the effects of
balanced and unbalanced forces.

Unit # Learning Standards / Targets

NJSLS Science (PE):

e MS-PS2-1 Apply Newton’s Third Law to design a solution to a problem involving the motion of two
colliding objects.

e 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.

e 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.

e 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.

e 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.

e 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.




e 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.

Unit Enduring Understandings:

Core concepts and principles of science and use
measurement and observation tools to

assist in categorizing, representing, and
interpreting the natural and designed world.

An object’s motion changes if a net force acts on
the object.

Unit Essential Questions:

What are some contact forces and some non
contact forces?

What is the law of universal gravitation?
What are Newton’s three laws of motion?
How is motion related to balanced and
unbalanced forces?

What effect does inertia have on the motion of
an object?

Why don’t the forces in a force pair cancel each
other?

What is the law of conservation of
momentum?

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS):

e 9.4.8.CT.2 Students develop and evaluate solutions (e.g., vehicle design to reduce collision forces).
e 9.4.8.CI.1Students collaborate to design and present models or solutions.

Computer Science & Design Thinking (CS & DT):

e 8.1.8.DA.1 Students collect, organize, and analyze motion data (tables, charts, graphs).
e 8.1.8.DA.6 Students build models of motion scenarios, forces, or collisions using digital tools.

NJSLS Companion Standards - ELA




e RI.CR.8.1. Cite a range of textual evidence and make clear and relevant connections (including
informational text features such as charts, graphs, and diagrams) that strongly support an analysis of
multiple aspects of what an informational text says explicitly, as well as inferences drawn from the text.

e W.IW.8.2. Write informative/explanatory texts (including the narration of historical events, scientific
procedures/ experiments, or technical processes) to examine a topic and convey ideas, concepts, and
information through the selection, organization, and analysis of relevant content.

Connections to NJSLS - Mathematics
e 6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having
opposite directions or values; use positive and negative numbers to represent quantities in real world
contexts, explaining the meaning of 0 in each situation.

Unit #2 Stage 2 Assessment Evidence

Formative Assessments:

e Position and Motion

e Speed, Velocity and Acceleration
e Gravity and Friction

e Work and Power

Summative Assessments: (includes alternative assessments were applicable)
e Describing Motion
e Newton's Laws Presentations

*Common Benchmark Assessment

Unit # Stage 3 Learning Plan

Potential Unit Launches
e Design a Safer Vehicle: Students design and test model vehicles (e.g., balloon cars, egg drop cars) and use




data to propose design improvements that minimize force on passengers.

Investigate Motion in Sports: Students collect and analyze data on motion (e.g., a thrown ball, sprint
start) to explain how force and mass affect acceleration and kinetic energy.

Why does a heavier object accelerate more slowly than a lighter one when the same force is applied?
Why do astronauts float in space if gravity still acts on them?

Why do airbags and crumple zones protect passengers in crashes?

Why do magnets attract or repel objects even without touching them?

Potential Supporting Lessons

Interpret and demonstrate Newton’s three laws of motion.

Explain and demonstrate how balanced and unbalanced forces affect the motion of an
object.

Explore how an increase in mass affects the force needed to move an object using
evidence to support the claim that gravitational interactions are attractive and depend
on the masses of interacting objects.

Determine if weight can change if mass does not change.

Demonstrate the law of conservation of momentum using a Newton’s cradle.
Differentiate between contact forces and noncontact forces.

Demonstrate the principle of inertia and how it affects the motion of an object.

Explain why the forces in a force pair do not cancel each other.

Describe the law of universal gravitation and how it affects objects on Earth and objects
in space.

Apply scientific principles of momentum during collisions, inertia, and Newton’s laws of
motion to design, construct, and test a container that will protect a raw egg during
impact.

Potential Summative Assessments




e Describing Motion
e Newton’s Laws Presentations

Unit 3: Energy and Matter

Stage 1 Desired Results

Unit 3: Energy and Matter

Unit Summary: In this unit, students investigate the interactions between energy, matter, and forces to explain
motion, collisions, and changes in physical states. They explore the relationships between kinetic energy, mass,
and speed, as well as how potential energy depends on the positions of interacting objects. Through hands-on
investigations and engineering challenges, students apply Newton’s laws, design solutions to real-world
problems, and analyze models of solids, liquids, and gases to explain their properties and behaviors during
physical and chemical changes. The unit integrates science and engineering practices, emphasizing iterative
testing, evaluation of competing solutions, and the use of evidence to support scientific claims.

Unit # Learning Standards / Targets

NJSLS Science (PE):

e MS-PS2-1 Apply Newton’s Third Law to design a solution to a problem involving the motion of two
colliding objects.

e 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.

e 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.

e 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-PS3-1 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-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-PS1-4 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.

MS-ETSI1-1 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.

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.

Unit Enduring Understandings:
What is energy and how is it used? Unit Essential Questions:
What are the different forms of energy? e The motion of objects is determined by forces;
What is the law of conservation of energy? the change in motion depends on both the
In what ways can energy be transformed? applied force and the object’s mass.
How are temperature and energy related?




e How do heat and thermal energy differ? e Energy can be transferred or transformed

e What is the effect of having a small specific heat? during interactions, and these changes can be

e What happens to a material when it is heated? measured and represented graphically.

e In what ways can thermal energy be transferred? e The arrangement and motion of particles

e What physical changes and energy changes occur determine the properties and state of matter,
as matter goes from one state to and changes in thermal energy cause phase
another? changes.
How do particles move in solids, liquids, and e Engineering design involves defining problems,
gases? generating and testing solutions, and refining

e How are the forces between particles different in designs based on evidence and constraints.

solids, liquids, and gases?
How is temperature related to particle motion?
How are temperature and thermal energy
different?

e How does the kinetic molecular theory describe
the behavior of a gas?

e How is Boyle’s law different from Charles’ law?

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS):
9.4.8.CT.1 — Evaluate diverse solutions for a problem based on prioritized criteria and trade-offs.
9.4.8.CI.1 — Use appropriate communication technologies to collaborate with others.

Computer Science & Design Thinking (CS & DT):
8.1.8.DA.1 — Organize and transform data to make it more useful for analysis.
8.1.8.AP.4 — Design and iteratively develop computational artifacts for practical intent.

NJSLS Companion Standards - ELA




RI.CR.8.1. Cite a range of textual evidence and make clear and relevant connections (including informational
text features such as charts, graphs, and diagrams) that strongly support an analysis of multiple aspects of
what an informational text says explicitly, as well as inferences drawn from the text.

W.IW.8.2. Write informative/explanatory texts (including the narration of historical events, scientific
procedures/ experiments, or technical processes) to examine a topic and convey ideas, concepts, and
information through the selection, organization, and analysis of relevant content.

Connections to NJSLS - Mathematics

6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having opposite
directions or values; use positive and negative numbers to represent quantities in real world contexts,
explaining the meaning of 0 in each situation.

Unit # Stage 2 Assessment Evidence

Formative Assessments:

e Insulation Lab Virtual and Hands-On

e Design Challenge: Design an Insulator for use in home s and buildings and assess how environmentally
friendly it is. One of the best ways to reduce emissions from energy consumption (heating, cooling in
particular) is to reduce the need for it which means better insulating areas we want to control the
temperature and humidity of. Designing better insulation practices can thus help fight climate change,
and if we can do so with materials that are less harmful to the environment then that is even better. One
idea is green roofs

e Minor Assessments ie check for understanding, worksheet

Summative Assessments: (includes alternative assessments were applicable)
e Roller Coaster Project;
e Egg Drop Project;
e Major Assessments

*Common Benchmark Assessment



Unit # Stage 3 Learning Plan

Potential Unit Launches
e Design a Crash-Resistant Vehicle: How can we design a model vehicle to minimize force impact in a
collision?
e Roller Coaster Energy Challenge: How can we model and optimize a roller coaster to maximize speed
while ensuring safety?
e Phase Change Lab/ Model Building: How does thermal energy affect the motion of particles and phase
changes of matter?

Potential Supporting Lessons
e Differentiate between properties of solids, liquids, and gases by using a model of matter that is composed
of tiny particles (atoms) in motion.
Illustrate particle motion in a solid, liquid, gas, and plasma.
Contrast the forces between the particles in a solid, liquid, and gas.
Explain and demonstrate how surface tension and viscosity are unique to liquids.
Describe changes of state as related to the addition or removal of thermal energy.
Create a non-Newtonian fluid.
Explain how the kinetic molecular theory describes the behavior of a gas.
Describe how temperature, pressure, and volume are related in Boyle’s law.
Distinguish Boyle’s law from Charles’ law.
Explain Aristotle and Democritus’ role in the atomic theory.
Describe Dalton’s atomic theory.
Ilustrate various atomic models, such as Thomson, Bohr, and the modern atomic
models.
Identify evidence that a chemical reaction has occurred
**Apply scientific principles of momentum during collisions, inertia, and Newton’s laws of
motion to design, construct, and test a container that will protect a raw egg during




impact.

BrainPOP Videos and Quizzes

Quizlet and Kahoot! - Measurement, Properties and States of Matter
Page Keeley

Potential Summative Assessments
e Summative: Roller Coaster Project
e Egg Drop Project
e Major Assessments

Unit # 4: Properties and Interactions of Matter

Stage 1 Desired Results
Unit 4: Properties and Interaction of Matter

Unit Summary: In this unit, students explore how the structure and properties of matter explain its behavior
during physical and chemical changes. They develop and use models to describe the atomic composition of
molecules and extended structures, analyze and interpret data to identify chemical reactions, and predict how
particle motion, temperature, and state change when thermal energy is added or removed. Students also
engage in the engineering design process to define problems related to matter interactions, evaluate solutions,
and refine designs through iterative testing to address real-world challenges involving materials and chemical
processes.

Unit #4 Learning Standards / Targets
NJSLS Science (PE):

e MS-PSI-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-PS1-4: 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.

MS-ETSI-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.

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-ETSI1-4: 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.

Unit Enduring Understandings:
e The properties of substances are determined by Unit Essential Questions:
the types of atoms and the arrangement of those
atoms in molecules or extended structures. e How do models of atomic and molecular
Substances change during chemical reactions as structures help us understand the properties of
atoms are rearranged to form new substances matter?
with different properties. e What evidence indicates that a chemical
The motion of particles and the state of matter reaction has occurred?
are affected by thermal energy changes. e How does adding or removing thermal energy
Engineering design applies scientific principles to affect the particle motion and state of a
develop, test, and refine solutions that address substance?
material-related challenges.




e How can we use the properties of matter to
design solutions to real-world problems?

Interdisciplinary Connections
Career Readiness, Life Literacies, & Key Skills (CLKS):

e 9.4.8.CI.1Collaborate to design and test material solutions.
e 9.4.8.TL.3 Use technology tools to model, test, or analyze material properties.

Computer Science & Design Thinking (CS & DT):

e 8.2.8.ED.2 Evaluate technological solutions involving material properties.
e 8.2.8.ED.4 Redesign material solutions based on testing data and feedback.

NJSLS Companion Standards - ELA

e RI.CR.8.1. Cite a range of textual evidence and make clear and relevant connections (including
informational text features such as charts, graphs, and diagrams) that strongly support an analysis of
multiple aspects of what an informational text says explicitly, as well as inferences drawn from the text.

e RI.MF.8.6. Evaluate the choices made (by the authors, directors, or actors) when presenting an idea in
different mediums and the advantages and disadvantages of using different mediums or formats (e.g.,
visually, quantitatively) to address a question or solve a problem

Connections to NJSLS - Mathematics
e 6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems
e 6.NS.C.5 Understand that positive and negative numbers are used together to describe quantities having
opposite directions or values (e.g., temperature above/below zero, elevation above/below sea level,
credits/debits, positive/negative electric charge); use positive and negative numbers to represent
quantities in real-world contexts, explaining the meaning of 0 in each situation.

Unit 4 Stage 2 Assessment Evidence




Formative Assessments:

e Quick Sketch / Label Task: Have students draw and label a simple molecule (e.g., H,0, CO,) or extended
structure (e.g., salt crystal) and explain how the arrangement relates to its properties.

e C(Claim-Evidence-Reasoning (CER) Quick Write — After observing a reaction demo (e.g., vinegar + baking
soda), students write a short CER statement about whether a chemical reaction occurred.

e Simulation Prediction — Before running a simulation (e.g., PhET States of Matter), students predict what
will happen to particle motion and temperature when thermal energy is added or removed.

Summative Assessments: (includes alternative assessments were applicable)

e Periodic Table Project

e Phase Change Modeling and Explanation

e Chemical Change Investigation Report

*Common Benchmark Assessment
Unit 4 Stage 3 Learning Plan

Potential Unit Launches
e Design a Thermal Insulation Solution:
o How can we use the properties of matter to design an effective thermal insulator?
o Students research material properties, test designs, and refine solutions using thermal
energy transfer principles.

e Chemical Reaction Investigation
o How can we identify chemical reactions and use that understanding to solve real-world problems
(e.g., cleaning, corrosion prevention)?
o Students design and conduct experiments, analyze data on substance properties, and propose
solutions using chemical processes.
e Why does salt melt ice on roads?
e Why does baking soda and vinegar react while sugar and water do not?




Potential Supporting Lessons
e Explain Aristotle and Democritus’ role in the atomic theory.
Describe Dalton’s atomic theory.
Illustrate various atomic models, such as Thomson, Bohr, and the modern atomic
models.
Identify evidence that a chemical reaction has occurred.
Analyze what happens to the atoms and total mass in a chemical reaction.
Differentiate between endothermic and exothermic reactions.
Explain how catalysts can affect the rate of a chemical reaction.
BrainPOP Videos and Quizzes
Quizlet and Kahoot!
Page Keeley

Potential Summative Assessments
e Test
e Chemical Changes Performance Assessment

Unit # 5: Waves

Stage 1 Desired Results

Unit 5: Waves

Unit Summary: Students explore the properties of mechanical and electromagnetic waves, including how
amplitude relates to wave energy and how waves interact with materials through reflection, absorption, and
transmission. They analyze the reliability of digitized versus analog signals in transmitting information, using
evidence to support claims about modern communication technologies. Students apply the engineering design




process to solve real-world problems involving wave technologies by defining criteria, testing solutions, and
refining designs through iterative modeling and data analysis.

Unit # Learning Standards / Targets

NJSLS Science (PE):

e MS-PS4-1: 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.

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

e MS-PS4-3: « 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.

e MS-ETSI-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.

e MS-ETS1-2: Evaluate competing design solutions using a systematic process to determine how well they
meet the criteria and constraints of the problem.

e MS-ETSI1-3: 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.

e MS-ETSI1-4: 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.

Unit Enduring Understandings:

e Waves carry matter as they travel from one place
to another.

e Sound waves can travel where there is no matter
and travel fastest in gases.

e When light waves strike a mirror, they change
direction.

Unit Essential Questions:

e How do waves transfer energy?

e What is the difference between mechanical
and electromagnetic waves?

e What are the major properties of waves?

e How are sound waves produced?




e Light waves travel at the same speed in all e Why does the speed of sound waves vary in

materials. different materials?

e Warm objects emit radiation, but cool objects do e How do your ears enable you to hear sound?
not. e Why do objects appear a certain color?

e The color of an object depends on the light that e What are the key differences between opaque,
strikes it. translucent and transparent objects?

e How do the size of a wave and frequency of a
wave relate?

e How are a wave's energy and wavelength
related?

Interdisciplinary Connections

Career Readiness, Life Literacies, & Key Skills (CLKS):
e 9.4.8.CT.2 Develop multiple communication or barrier solutions and assess them.
e 9.4.8.CL.1 Collaborate on engineering design challenges.

Computer Science & Design Thinking (CS & DT):

e 8.2.8.ED.2 Evaluate designs for wave-based technologies.
e 8.2.8.AP.4 Create computational artifacts (e.g., simulations of wave properties or signal encoding)

NJSLS Companion Standards - ELA
e RI.CL8.2. Determine a central idea of an informational text and how it is conveyed through particular
details; provide a summary of the text distinct from personal opinions or judgments.
e RI.MF.8.6. Evaluate the choices made (by the authors, directors, or actors) when presenting an idea in
different mediums and the advantages and disadvantages of using different mediums or formats (e.g.,
visually, quantitatively) to address a question or solve a problem.

e W.AW.8.1. Write arguments on discipline-specific content (e.g., social studies, science, technical subjects,
English/Language Arts) to support claims with clear reasons and relevant evidence.




e W.SE.8.6. 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

Connections to NJSLS - Mathematics
e 6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems.
e 7.RP.A.2 Recognize and represent proportional relationships between quantities.

Unit # Stage 2 Assessment Evidence

Formative Assessments:
e Quick Graph Check: Students sketch or interpret a graph of wave amplitude vs. energy for a given
scenario.
Interactive notebook diagram labeling: Students label models of wave-material interactions.
Quick Claim-Evidence-Reasoning (CER) : Students write a short argument on why digital signals are more
reliable, citing class activities or readings.

e (Compare & Contrast Chart: Fill in key features of analog vs. digital signals during class discussions or
videos.

Summative Assessments: (includes alternative assessments were applicable)
e Wave Properties Project: Diagram, presentation, or video explanation including mathematical
representation of amplitude-energy relationship.
e Signal Reliability Argument: Write or present an argument supporting the claim that digital signals are
more reliable than analog signals, integrating technical information from class readings or research.

e Engineering Design Challenge: Design, build, and test a wave-based solution (e.g., soundproof barrier,
communication device).

*Common Benchmark Assessment



Unit # Stage 3 Learning Plan

Potential Unit Launches
e Design a Wave-Based Communication Device: How can we use wave properties to design a device that
transmits information reliably over a distance?
e Build and Test a Wave-Blocking Barrier: How can we design a barrier that best reflects or absorbs
sound/light waves to reduce transmission?
Why can you hear music through a wall, but not clearly see light through it?
How do noise-canceling headphones block certain sounds?

Potential Supporting Lessons

Differentiate between sound and light waves.

Describe how waves travel.

Compare and contrast the different types of waves on the electromagnetic spectrum.
BrainPOP Videos and Quizzes

Quizlet and Kahoot!

Page Keeley

Potential Summative Assessments
e Major Assessments
e Unit Exam
e Light Box Performance Assessment

Core Instructional & Supplemental Materials

Texts, Readings, Online Platforms & Other Resources:
e Open Sci Ed for all units




Unit 1: Scientific Tools / Metric (SI) System Review

e Lab safety equipment (goggles, gloves, aprons, first aid kit, fire extinguisher, eyewash station)

e Measurement tools (meter sticks, rulers, triple-beam balance, digital balance, graduated cylinders, beakers,
thermometers)

e Whiteboards and markers (for group problem-solving)

e Lab safety posters / case studies

e Digital resources: YouTube lab safety videos, metric review worksheets

Unit 2: Motion and Forces

e Stopwatch / timing devices

e Meter sticks, rulers, measuring tape

e Masses / weights

e Toy cars, balloon cars, egg drop cars, ramps, marbles (for motion experiments)
e Force meters / spring scales

e Newton’s cradle (for conservation of momentum)

e Safety goggles (for collisions and egg-drop projects)




Unit 3: Energy and Matter

Materials for roller coaster project (foam tubing, marbles, tape, cardboard supports)

Egg drop project supplies (eggs, straws, paper, tape, cushioning materials)

Insulation lab supplies (various insulating materials: cotton, foil, foam, cardboard, fabric)

Beakers, hot plates, thermometers (for phase change labs)

Containers for heating/cooling substances

Household chemicals for chemical change labs (vinegar, baking soda, cornstarch for non-Newtonian fluid)

Safety goggles, aprons, gloves

Unit 4: Properties and Interactions of Matter

Periodic table handouts

Molecular model kits or digital simulation access (PhET States of Matter)

Common lab chemicals: vinegar, baking soda, salt, sugar, iodine, metals for reaction demos
Beakers, graduated cylinders, test tubes, pipettes

Heat source (Bunsen burner or hot plate)




e Ice, water, salt (for phase change and freezing point depression)
e Safety goggles, gloves, aprons

e Digital tools: BrainPOP, Quizlet, Kahoot

Unit 5: Waves

e Tuning forks, speakers, or tone generators

e Slinkies or springs (for mechanical wave demonstrations)

e Rope (to model transverse and longitudinal waves)

e Mirrors, lenses, flashlights, prisms (for light experiments)

e Materials for soundproofing barrier (foam, cardboard, cloth)
e Light box or diffraction kit (for wave interactions)

e Computers with wave simulation software (PhET or similar)

e Safety goggles for light/laser demonstrations

Accommodations and Modifications:

Students with Disabilities, English Language Learners,

Students at Risk of Failure, Students with 504s, Gifted & Talented Students
Specific Strategies and Practices that Support Students with Disabilities:




Students receiving Special Education programming have specific goals and objectives, as well as accommodations and
modifications outlined within their Individualized Education Plans (IEP) due to an identified disability and/or diagnosis. In
addition to exposure to the general education curriculum, the instruction is differentiated based upon the student's needs. The
IEP acts as a supplemental curriculum guide inclusive of instructional strategies that support each learner.

- Small group/One to one - Additional time - Review of directions - Student restates information - Space for movement or
breaks - Extra visual and verbal cues and prompts - Preferential seating - Follow a routine/schedule - Rest breaks - Verbal
and visual cues regarding directions and staying on task - Checklists - Immediate feedback

e Unit 1 (Scientific Tools / Metric System): Step-by-step directions with visuals; extra time for labs/tests; small-group
practice with tools; restating safety procedures.

e Unit 2 (Motion and Forces): Use simulations (PhET) to visualize Newton’s Laws; chunk assignments into smaller parts;
provide sentence starters for evidence-based arguments.

e Unit 3 (Energy and Matter): Graphic organizers for energy transfers; step-by-step checklists for labs; highlight key data
in graphs.

e Unit 4 (Properties & Interactions of Matter): Enlarged visuals of atomic models; chunk CER writing tasks; color-code
evidence of physical vs. chemical changes.

e Unit 5 (Waves): Tactile models (slinkies, ropes); guided graphing templates for amplitude vs. energy; oral explanations
allowed for digital vs. analog tasks.

Specific Strategies and Practices that Support English Language Learners
English language learner (ELL) is a national-origin-minority student who is limited-English-proficient. This term is often
preferred over limited-English-proficient (LEP) as it highlights accomplishments rather than deficits.
- Pre-teaching of vocabulary and concepts - Personal Glossary - Extended Time - Simplified/Verbal Instructions - Frequent
Breaks - Visual learning, including graphic organizers - Use of cognates to increase comprehension - Teacher modeling -




Pairing students with beginning English language skills with students who have more advanced English language skills
- Scaffolding - Word walls - Think-pair-share - Cooperative learning groups

e Unit 1: Pre-teach measurement/safety vocabulary with visuals; bilingual word banks; scaffolded lab safety poster.
e Unit 2: Labeled diagrams of forces and collisions; structured think-pair-share prompts; oral responses permitted.
e Unit 3: Pre-teach vocabulary (kinetic, potential, thermal, phase change); bilingual glossaries for atomic theory models.

e Unit 4: Use realia (salt, baking soda, vinegar) to reinforce terms; sentence frames for CER quick writes; translation tools
for periodic table project.

e Unit 5: Pre-teach wave terms (frequency, wavelength, reflection, refraction) with visuals; scaffold compare/contrast
charts; sentence starters for arguments.

Students at Risk of Failure
- Home/School Connection - Alternative Assessments - Learning Contracts - Homogenous Grouping - Supplemental
Instruction - Think-Pair-Share by Readiness - Homework Options - Differentiated Online Practice - Leveled Rubrics -
Tiered Level of Supports - Tiered Activities - Small Group Instruction - Work Alone Choice - Group Work Choice
e Unit 1: Guided practice for lab safety scenarios; modified worksheets with fewer problems; cooperative peer support for
safety guide.

e Unit 2: Scaffold Newton’s Laws with real-life examples (sports, cars); graphic organizers for lab data; alternative
assessments (visual presentation instead of essay).

e Unit 3: Choice between lab-based or digital roller coaster project; guided notes on conservation of energy; frequent
checkpoints during Egg Drop project.




e Unit 4: Guided simulations of chemical reactions; group-based investigation reports; tiered rubrics for chemical change
assessments.

e Unit 5: Real-world examples (music through walls, headphones); multiple assessment format options (drawing, video,
written).

Students with 504 Plans
Teachers are responsible for implementing designated services and strategies identified on a student’s 504 Plan.
504 plans are formal plans that schools develop to give kids the support they need and covers any condition that limits daily
activities in a major way. Students’ accommodations are outlined in their individual 504 plan.
e Unit 1: Flexible seating near demonstrations; rest breaks during measurement labs.

e Unit 2: Calculator access for equations; preferential seating during demonstrations.

e Unit 3: Extended time for design challenges; choice of product format (poster, video, or model).

e Unit 4: Rest breaks during chemical/thermal labs; flexible group seating.

e Unit 5: Extended time on graphing tasks; use of technology supports (graphing software, audio instructions).
Specific Strategies and Practices that Support Gifted & Talented Students
It is critical that all teachers are able to recognize a high-ability student who may need more depth and complexity in
instruction.

-Homogenous Grouping - Small Group In-Depth Instruction - Differentiated Online Practice - Alternative Assessments -
Pre-Assess to provide Differentiated Instruction to Accelerate Learning

e Unit 1: Create an interactive/digital safety guide; compare SI with historical measurement systems.




e Unit 2: Design safer vehicle prototypes with physics data; extend exploration to gravitational interactions in space.

e Unit 3: Extend roller coaster design to include cost/efficiency/environmental impacts; deeper analysis of insulation
materials for climate change solutions.

e Unit 4: Investigate catalysts and design new materials; explore environmental chemistry applications.

e Unit 5: Design noise-canceling/soundproof solutions; extend projects to modern communication technologies (fiber
optics, satellites).

New Jersey Student Learning Standards - Science

Science

Scientific and technological advances have proliferated and now permeate most aspects of life in the 21st century. It
is increasingly important that all members of our society develop an understanding of scientific and engineering
concepts and processes. Learning how to construct scientific explanations and how to design evidence-based
solutions provides students with tools to think critically about personal and societal issues and needs. Students can
then contribute meaningfully to decision-making processes, such as discussions about climate change, new
approaches to health care, and innovative solutions to local and global problems.

Three Dimensions of NJSLS Science
Performance Expectations (PE) are student learning standards devised with the three dimensions or




components described below. For detailed information regarding the research and design behind the standards
click here.
Disciplinary Core Ideas (DCI)
The fundamental ideas that are necessary for understanding a given science discipline. The core ideas all have
broad importance within or across science or engineering disciplines, provide a key tool for understanding or
investigating complex ideas and solving problems, relate to societal or personal concerns, and can be taught over
multiple grade levels at progressive levels of depth and complexity.

Disciplinary Core Ideas in Physical Science (PS)

Disciplinary Core Ideas in Life Science (LS)

Disciplinary Core Ideas in Earth and Space Science (ESS)

Disciplinary Core Ideas in Engineering, Technology, and the Application of Science (ETS)
Science and Engineering Practices (SEP)
The practices are what students DO to make sense of phenomena. They are both a set of skills and a set of
knowledge to be internalized. The SEPs reflect the major practices that scientists and engineers use to investigate
the world and design and build systems.
Crosscutting Concepts (CCC)
These are concepts that hold true across the natural and engineered world. Students can use them to make
connections across seemingly disparate disciplines or situations, connect new learning to prior experiences, and
more deeply engage with material across the other dimensions. The NGSS requires that students explicitly use their
understanding of the CCCs to make sense of phenomena or solve problems.

Science and Engineering Practices (SEP) Crosscutting Concepts (CCC)
Asking Questions and Defining Problems e Patterns
e Planning and Carrying Out Investigations e Cause and Effect: Mechanism and Explanation
e Analyzing and Interpreting Data e Scale, Proportion, and Quantity
e Developing and Using Models e Systems and System Models
e Constructing Explanations and Designing e Energy and Matter
Solutions e Structure and Function



https://nap.nationalacademies.org/catalog/18290/next-generation-science-standards-for-states-by-states

Engaging in Argument from Evidence e Stability and Change
Using Mathematics and Computational
Thinking

Obtaining, Evaluating, and Communicating
Information
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