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Unit I Overview
Content Area: Physical Science
Unit Title: Matter and Its Interactions
Target Course/Grade Level:  8
Unit Summary:
Students build understandings of what occurs at the atomic and molecular scale.  Students apply
their understanding that pure substances have characteristic properties and are made from a single
type of atom or molecule.  They also provide molecular level accounts to explain states of matter
and changes between states.  The crosscutting concepts of cause and effect, scale, proportion and
quantity, structure and function, interdependence of science, engineering, and technology, and the
influence of science, engineering and technology on society and the natural world provide a
framework for understanding the disciplinary core ideas.  Students demonstrate grade appropriate
proficiency in developing and using models, and obtaining, evaluating, and communicating
information.  Students are also expected to use the scientific and engineering practices to
demonstrate understanding of the core ideas. Students build understandings of what occurs at the
atomic and molecular scale. The same principles that occur at the atomic and molecular level also
occur at the global scale where the students will explore climate change models.

Student Learning Objectives
Unit Learning Targets
Students will ...

● Identify unknown substance based on data regarding their physical and chemical properties
● Predict the physical and chemical properties of elements based on their positions on the Periodic

Table
● Develop models to describe the atomic composition of simple molecules and extended structures
● 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
● Gather and make sense of information to describe that synthetic materials come from natural

resources and impact society.

Related Content

ELA/Literacy:
RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts, attending
to the precise details of explanations or descriptions (MS-PS1-2), (MS-PS1-3).

RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version
of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table).
(MS-PS1-1), (MS-PS1-2), (MS-PS1-4), (MS-PS1-5).

WHST.6-8.8 Gather relevant information from multiple print and digital sources, using search terms
effectively; assess the credibility and accuracy of each source; and quote or paraphrase the data and
conclusions of others while avoiding plagiarism and following a standard format for citation.
(MS-PS1-3).
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Mathematics
MP.2 Reason abstractly and quantitatively. (MS-PS1-1), (MS-PS1-2), (MS-PS1-5)
MP.4 Model with mathematics. (MS-PS1-1), (MS-PS1-5)

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)

9.2 Career Readiness, Life Literacies, & Key Skills standards
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.

Computer and Design Thinking:
8.1.8.A.2 Create a document (e.g. newsletter, reports, personalized learning plan, business letters or
flyers) using one or more digital applications to be critiqued by professionals for usability.
8.2.8.D.1 Design and create a product that addresses a real-world problem using a design process
under specific constraints.
8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to
provide the best results with supporting sketches or models.

Standard # New Jersey Student Learning Standards
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-PS1-4 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-ESS3-5 Ask questions to clarify evidence of the factors that have caused climate change
over the past century.

Science and Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts

Developing and Using
Models

Modeling in 6–8 builds on
K–5 and progresses to

PS1.A: Structure and
Properties of Matter

♣ Substances are made from
different types of atoms, which

Patterns

♣ Macroscopic patterns are
related to the nature of
microscopic and atomic-level
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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

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)

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

♣ In a liquid, the molecules
are constantly in contact with
others; in a gas, they are
widely spaced except when
they happen to collide. In a
solid, atoms are closely spaced
and may vibrate in position but
do not change relative
locations. (MS-PS1-4)

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

♣ The changes of state that
occur with variations in
temperature or pressure can be
described and predicted using
these models of matter.
(MS-PS1-4)

structure. (MS-PS1-2) Cause
and Effect

♣ Cause and effect
relationships may be used to
predict phenomena in natural
or designed systems.
(MS-PS1-4) Scale, Proportion,
and Quantity

♣ Time, space, and energy
phenomena can be observed at
various scales using models to
study systems that are too
large or too small. (MS-PS1-1)

Structure and Function

♣ Structures can be designed
to serve particular functions by
accounting for 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)
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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)

Asking Questions and
Defining Problems

Asking questions and defining
problems in grades 6–8 builds
on grades K–5 experiences and
progresses to specifying
relationships between
variables and clarifying
arguments and models.

♣ Ask questions to identify
and clarify evidence of an
argument. (MS-ESS3-5)

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)

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

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)

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)
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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)

ESS3.D: Global Climate
Change

♣ Human activities, such as
the release of greenhouse
gases from burning fossil
fuels, are major factors in the
current rise in Earth’s mean
surface temperature (global
warming). Reducing the level
of climate change and
reducing human vulnerability
to whatever climate changes
do occur depend on the
understanding of climate
science, engineering
capabilities, and other kinds of
knowledge, such as
understanding of human
behavior and on applying that
knowledge wisely in decisions
and activities. (MS-ESS3-5)

Essential Questions
• What particles make up all matter?
• What happens when matter undergoes a chemical or a

physical change?

Enduring Understandings
• Small particles make up all matter.
• Physical and chemical changes/properties

are determined by the makeup of matter.

Unit Learning Targets
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Students will …
• Identify unknown substance based on data regarding their physical and chemical properties
• Predict the physical and chemical properties of elements based on their positions on the Periodic

Table
• Develop models to describe the atomic composition of simple molecules and extended structures
• 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.
• Gather and make sense of information to describe that synthetic materials come from natural

resources and impact society.
• Analyze climate change models for potential bias in reporting.

Evidence of Learning
Formative Assessments: ongoing Tests, Quizzes, Labs, Projects (group and individual),
Teacher observation of classwork and homework, Participation in class and   group work
(cooperative learning), Discussion, Independent practice, Problem solving, Modeling, Presentations,
Developmentally appropriate activities, current events, informational text.

Summative Assessment: SGO exam or alternative assessment

Lesson Plans and Pacing Guide
Lesson Suggestions

Before the start of a new science learning activity or unit, brainstorm different
ways that you can represent information to make science learning goals
comprehensible to learners with a wide range of learning needs.

Timeframe
–weeks

Research molecular science careers within the 16 Career Clusters® and determine
attributes of career success. Develop a plan to explain how someone can prepare
for their career.  What requirements are needed? (e.g. college, etc.)

5 days

Students will use informational text and construct models (which can include
student-generated drawings, 3-D ball-and stick structures, or computer
representations) to understand that matter is composed of atoms and molecules.
These models should reflect that substances are made from different types of
atoms.  Student models can be manipulated to show that molecules can be
disassembled into their various atoms and reassembled into new substances
according to chemical reactions.

10 days

Scientific knowledge can be used to explain the properties of substances.  Students
will examine and differentiate between physical and chemical properties of matter.
They are limited to the analysis of the following characteristic properties: density,
melting point, boiling point, solubility, flammability, and odor.  This analysis of
properties serves as evidence to support that chemical reactions of substances
cause a rearrangement of atoms to form different molecules.

10 days

Building upon these experiences, students will analyze and interpret data on the
properties of substances in order to provide evidence that a chemical reaction has

10 days
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occurred.  They will also analyze and interpret data to determine similarities and
differences in findings.
Students will recognize that macroscopic patterns are related to the nature of
microscopic and atomic-level structure.  They will use patterns to identify
cause-and-effect relationships and graphs and charts to identify patterns in data.

10 days

Students will recognize each atom has a charged substructure consisting of a
nucleus, which is made of protons and neutrons surrounded by electrons. They
will understand that the periodic table orders elements horizontally according to
the number of protons in the atom’s nucleus; it organizes elements with similar
chemical properties vertically, in columns. The repeating patterns of this table
reflect patterns of outer electron states.
The structure and interactions of matter at the bulk scale are determined by
electrical forces within and between atoms. Students will understand that a stable
molecule has less energy than the same set of atoms separated; at least this much
energy must be provided in order to take the molecule apart.

10 days

Curriculum Development Resources
New Jersey Student Learning Standards – 2020
16 Career Clusters

Teacher-selected materials (open source)
https://climarisk.com/climate-models/
Amplify Science

WIDA 2021 ELD Standards

it I
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Unit II Overview
Content Area: Physical Science
Unit Title: Motion and Stability of Forces
Target Course/Grade Level:  8
Unit Summary:
Students use system and system models and stability and change to understand ideas related to why some
objects will keep moving and why objects fall to the ground.  Students apply Newton’s third law of motion to
related forces to explain the motion of objects.  Students also apply an engineering practice and concept to
solve a problem caused when objects collide.  The crosscutting concepts of system and system models and
stability and change provide a framework for understanding the disciplinary core ideas.  Students
demonstrate proficiency in asking questions, planning and carrying out investigations, designing solutions,
engaging in argument from evidence, developing and using models, and constructing explanations and
designing solutions.  Students are also expected to use these practices to demonstrate understanding of the
core ideas.  Students use cause and effect; system and system models; and stability and change to understand
ideas that explain why some materials are attracted to each other while others are not. Students apply ideas
about gravitational, electrical, and magnetic forces to explain a variety of phenomena including beginning
ideas about why some materials attract each other while others repel.  In particular, students develop
understanding that gravitational interactions are always attractive but that electrical and magnetic forces can
be both attractive and negative.  Students also develop ideas that objects can exert forces on each other even
though the objects are not in contact, through fields.  Students are expected to consider the influence of
science, engineering, and technology on society and the natural world.  Students are expected to demonstrate
proficiency in asking questions, planning and carrying out investigations, designing solutions, and engaging
in argument.  Students are also expected to use these practices to demonstrate understanding of the core
ideas.

Student Learning Objectives
Unit Learning Objectives

Students will be able to…
● Observe that the change in an object’s motion depends on balanced (Newton’s first law) and

unbalanced forces in a system 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 includes qualitative comparisons
of forces, mass, and changes in motion (Newton’s second law); frame of reference; and
specification of units.

● 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.
● Explanations of stability and change in natural or designed systems can be constructed by

examining the changes over time and forces at different scales.
● 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).
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● Models can be used to represent the motion of objects in colliding systems and their
interactions, such as inputs, processes, and outputs, as well as energy and matter flows
within systems.

● 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.

● 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, which are likely to limit possible solutions.

● Fields exist between objects that exert forces on each other even though the objects are not
in contact.

● The interactions of magnets, electrically charged strips of tape, and electrically charged pith
balls are examples of fields that exist between objects exerting forces on each other, even
though the objects are not in contact.

● 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).

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

● Factors affect the strength of electric and magnetic forces.
● Devices that use electric and magnetic forces could include electromagnets, electric motors,

and generators.
● Electric and magnetic (electromagnetic) forces can be attractive or repulsive.
● The size of an electric or magnetic (electromagnetic) force depends on the magnitudes of the

charges, currents, or magnetic strengths involved and on the distances between the
interacting objects.

● Cause-and-effect relationships may be used to predict the factors that affect the strength of
electrical and magnetic forces in natural or designed systems

Related Content

ELA/Literacy:
RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts, attending
to the precise details of explanations or descriptions (MS-PS2-1), (MS-PS2-3)

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

WHST.6-8.1 Write arguments focused on discipline-specific content. (MS-PS2-4)

WHST.6-8.7 Conduct short research projects to answer a question (including a self-generated
question), drawing on several sources and generating additional related, focused questions that
allow for multiple avenues of exploration. (MS-PS2-1), (MS-PS2-2), (MS-PS2-5)
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Career Readiness, Life Literacies, and Key Skills:
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.

Computer Science and Design Thinking:
8.1.8.DA.1: Organize and transform data collected using computational tools to make it usable for a
specific purpose.
8.2.8.ED.2: Identify the steps in the design process that could be used to solve a problem.

Standard
#

New Jersey Student Learning Standards

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-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 Investigate 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.

Science and Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts

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

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

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
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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)

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)

force on the object is not zero,
its motion will change. The
greater the mass of the object,
the greater the force needed to
achieve the same change in
motion. For any given object, a
larger force causes a larger
change in motion. (MS-PS2-2)

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

PS2.B: Types of Interactions

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

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

Forces that act at a distance
(electric, magnetic, and
gravitational) can be explained
by fields that extend through
space and can be mapped by
their effect on a test object (a

systems. (MS-PS2-1),
(MS-PS2-4)

Stability and Change

♣ Explanations of stability and
change in natural or designed
systems can be constructed by
examining the changes over
time and forces at different
scales. (MS-PS2-2)

Connections to 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)
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charged object, or a ball,
respectively). (MS-PS2-5)

Essential Questions
In what ways do the amount of force on an object and
the direction of the force affect the object’s motion?

Enduring Understandings
Various forces are acting on all objects and
ultimately affect their motion.

Evidence of Learning
Formative Assessments: ongoing Tests, Quizzes, Labs, Projects (group and individual),
Teacher observation of classwork and homework, Participation in class and   group work

(cooperative learning), Discussion, Independent practice, Problem   solving, Modeling,
Presentations, Developmentally appropriate activities, current events, Informational text

Summative Assessment: Chapter tests, lab report findings and analysis/conclusion answers

Lesson Plans and Pacing Guide
Lesson Suggestions

Before the start of a new science learning activity or unit, brainstorm different
ways that you can represent information to make science learning goals
comprehensible to learners with a wide range of learning needs.

Timeframe
–weeks

Investigate careers associated with science and engineering.  Share 1-2 career paths
that one can take to become a scientist or engineer. If interested in one of these
careers, create and share a career plan.

5 days

How do objects react in motion? Students will be examining and interacting
with objects in motion.  They will begin this unit by investigating Newton’s
third law of motion by observing the action/reaction forces involved during a
collision.  Students will expand their idea of collisions beyond the narrow view
of collisions as being an accident in which two or more objects crash into each
other.  They will learn that scientists’ use of the word collision does not refer to
the size of the force; instead it describes any interaction between two objects.
We want students to understand that a collision can be as small as an ant
walking on a blade of grass—that is, that a collision is any touch between two
objects, no matter how small or how large the force.

Some possible observations may include the action/reaction forces involved in
roller skating, skateboarding, moving boxes of different masses, etc.  Students will
then apply Newton’s third law to possible problems and solutions.  Some possible
investigations could include designing and launching rockets or protecting eggs in
a collision.

15 days

Students then investigate Newton’s first and second laws of motion through
hands-on activities in which they observe the result of balanced and unbalanced
forces on an object’s motion.  Some examples may include using a seesaw or
kicking a ball.  In addition, students will observe how an object’s motion will
change depending upon the mass of the object and the amount of force applied.
Activities could include pushing objects of different masses and comparing the

10 days
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forces needed to accelerate the objects.  Students will continue their investigation
of Newton’s third law by participating in an engineering and design problem that
will require them to design a solution to a problem involving the motion of two
colliding objects.
Students could begin by observing collisions.  An example of a collision could be
an egg in a cart rolling down an incline and colliding with a barrier.  Based on their
observations of collisions, students will jointly develop and agree upon the design
problem that they will focus on.  Students will begin by making a clear statement
of the problem they are going to attempt to solve.  Once students have a clearly
stated problem, the teacher will need to provide them with time and opportunity to
participate in a short research project where they will gather background
information that will help them come up with possible design solutions.  Students
will need to document their findings, making sure that they cite the resources they
use.
After students have collected evidence, they can then begin to brainstorm possible
solutions.  To begin this process, students will need to identify the constraints and
criteria for a successful design solution.  This would involve them identifying the
limits of the design.  For example, time, materials, and resources could be some
constraints.  Students will next identify the criteria for a successful design.  For
example, one criterion could be that the egg in the collision does not break at all, or
that it may crack as long as the contents do not spill out.
Students will conduct investigations of fields that exist between objects exerting
forces on each other, even though the objects are not in contact.  Through
first-hand experiences or simulations, students will observe and evaluate the
behavior of objects and record evidence of fields that exist and are responsible for
the observed behavior of the objects.  Students can investigate the interactions
between magnets, electrically charged strips of tape, and/or electrically charged
pith balls.  Through hands-on investigations or simulations, students will be able to
observe how the motion or behavior of objects change when they are exposed to
electric or magnetic fields.  For example, a pith ball could be suspended from a
lightweight string and students can apply a charge to a balloon, comb, or plastic
rod and make observations about the motion of the pith ball when these objects are
placed in close proximity to the ball.  The same type of investigation could be
conducted with magnets or strips of electric tape.  If instruction starts with students
making these observations, students could then generate questions that they could
use to ask questions about the cause and-effect relationships that could explain
their observations.

A short research project could be conducted to provide data that students would
use to help them answer their self-generated questions.

10 days

Students will investigate magnetic and electric forces to determine the nature of the force
(repulsive, attractive, or both), and factors that affect the strength of the forces.  Before
beginning the investigations, students will generate questions that will be used to guide
their investigations.  Depending on the nature of their questions, students may need to cite

5 days
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specific textual evidence to support the generation of a hypothesis.  During the
investigation, students will identify cause-and-effect relationships and use their
understanding of these relationships to make predictions about what would happen if a
variable in the investigation were changed.  They will also determine the impact of
distance on the strength of a force.  Investigations may include the use of electromagnets,
electric motors, or generators.  During these investigations, students will collect data that
they will use to answer their self-generated questions.

Students will also determine the impact of distance on the strength of a force.
Investigations may include the use of electromagnets, electric motors, or
generators.  During these investigations, students will collect data that they will
use to answer their self-generated questions.  Investigations can take place in the
classroom, outdoor environment, or museums and other public facilities with
available resources and when appropriate. Students will frame a hypothesis based
on observations and scientific principles about the behavior of electromagnetic
forces and carry out investigations to collect data about the factors that affect the
strength of electric and magnetic forces.  Examples of investigations 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.  Students will analyze both numerical and symbolic data and use these data
to determine the factors that affect the strength of electric and magnetic fields.
Students will conclude this portion of the unit by citing specific textual evidence to
support the analysis of information they access while reading science and technical
texts or online sources about electric and magnetic forces, attending to the precise
details of explanations or descriptions.

5 days

The next portion of this unit will focus on gravitational forces.  Students will
construct and present oral and written arguments using evidence to support the
claim that gravitational interactions are always attractive and depend on the masses
of interacting objects.  Students will also understand that there is gravitational
force between any two masses, but it is very small except when one or both of the
objects have large mass.  Because of this,
gravitational fields will only be observed through the observation of simulations,
the use of models, or the analysis of data.  These could include simulations or
digital tools and charts displaying mass, strength of interactions, distance from the
sun, and orbital periods of objects within the solar system. Models used need to
represent gravitational interactions between two masses within and between
systems.

5 days

Curriculum Development Resources
New Jersey Student Learning Standards – 2020
NJ Model Curriculum Activities
NJDOE Career Exploration Tools
Amplify Science
WIDA 2021 ELD Standards

15

https://www.nj.gov/education/cccs/2020/
https://www.nj.gov/education/cte/resources/tools/exploration.htm
https://wida.wisc.edu/sites/default/files/resource/2012-ELD-Standards.pdf


Unit III Overview
Content Area: Physical Science
Unit Title: Energy
Target Course/Grade Level:  8
Unit Summary:
In this unit, students use the practices of analyzing and interpreting data, developing and using models, and
engaging in arguments from evidence to make sense of the relationship between energy and forces.  Students
develop their understanding of important qualitative ideas about the conservation of energy. Students
understand that objects that are moving have kinetic energy and that objects may also contain stored
(potential) energy, depending on their relative positions.  Students also understand the difference between
energy and temperature, and the relationship between forces and energy.  The crosscutting concepts of scale,
proportion, and quantity, systems and system models, and energy and matter are called out as organizing
concepts for these disciplinary core ideas.  Students use the practices of analyzing and interpreting data,
developing and using models, and engaging in argument from evidence.  Students are also expected to use
these practices to demonstrate understanding of the core ideas.

In this unit, students ask questions, plan and carry out investigations, engage in argument from evidence,
analyze and interpret data, construct explanations, define problems and design solutions as they make sense
of the difference between energy and temperature.  They use the practices to make sense of how the total
change of energy in any system is always equal to the total energy transferred into or out of the system.  The
crosscutting concepts of energy and matter, scale, proportion, and quantity, and influence of science,
engineering, and technology on society and the natural world are the organizing concepts for these
disciplinary core ideas.  Students ask questions, plan and carry out investigations, engage in argument from
evidence, analyze and interpret data, construct explanations, define problems and design solutions.  Students
are also expected to use these practices to demonstrate understanding of the core ideas. Students provide
molecular-level accounts of states of matters and changes between states, of how chemical reactions involve
regrouping of atoms to form new substances, and of how atoms rearrange during chemical reactions.
Students also apply their understanding of optimization design and process in engineering to chemical
reaction systems.  The crosscutting concept of energy and matter provides a framework for understanding the
disciplinary core ideas.  Students are expected to demonstrate proficiency in developing and using models,
analyzing and interpreting data, designing solutions, and obtaining, evaluating, and communicating
information. Students are also expected to use these science and engineering practices to demonstrate
understanding of the disciplinary core ideas.

Student Learning Objectives
Students will…
• There are relationships among the energy transferred, the type of matter, the mass, and the change in

the average kinetic energy of particles as measured by the temperature of the sample.
• 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.

Related Content
ELA/Literacy:
RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts, attending
to the precise details of explanations or descriptions (MS-PS3-1), (MS-PS3-5)
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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.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version
of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table).
(MS-PS3-1) • WHST.6-8.1 Write arguments focused on discipline content. (MS-PS3-5)

WHST.6-8.7 Conduct short research projects to answer a question (including a self-generated
question), drawing on several sources and generating additional related, focused questions that
allow for multiple avenues of exploration. (MS-PS3-3), (MS-PS3-4)

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

Mathematics
8.EE.A.1 Know and apply the properties of integer exponents to generate equivalent numerical
expressions. (MS-PS3-1)

8.EE.A.2 Use square root and cube root symbols to represent solutions to equations of the form x² =
p and x³ = p, where p is a positive rational number. Evaluate square roots of small perfect squares
and cube roots of small perfect cubes. Know that √2 is irrational. (MS-PS3-1)

8.F.A.3 Interpret the equation y = mx + b as defining a linear function, whose graph is a straight
line; give examples of functions that are not linear. (MS-PS3-1), (MS-PS3-5)

Computer Science and Design Thinking:
8.1.8.DA.1: Organize and transform data collected using computational tools to make it usable for a
specific purpose.
8.2.8.ED.2: Identify the steps in the design process that could be used to solve a problem.

Standard
#

New Jersey Student Learning 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.

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-PS3-3 Apply scientific principles to design, construct, and test a device that either minimizes
or maximizes thermal energy transfer.

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.
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Science and Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts

Developing and Using Models

Modeling in 6–8 builds on K–5
and progresses to developing,
using and revising models to
describe, test, and predict more
abstract phenomena and design
systems.

♣ Develop a model to describe
unobservable mechanisms.
(MS-PS3-2) Planning and
Carrying Out Investigations
Planning and carrying out
investigations to answer
questions or test solutions to
problems in 6–8 builds on K–5
experiences and progresses to
include investigations that use
multiple variables and provide
evidence to support
explanations or design
solutions.

♣ Plan an investigation
individually and
collaboratively, and in the
design: identify independent
and dependent variables and
controls, what tools are needed
to do the gathering, how
measurements will be recorded,
and how many data are needed
to support a claim. (MS-PS3-4)

Analyzing and Interpreting
Data

Analyzing data in 6–8 builds
on K–5 and progresses to
extending quantitative analysis
to investigations,
distinguishing between

PS3.A: Definitions of Energy

♣ Motion energy is properly
called kinetic energy; it is
proportional to the mass of the
moving object and grows with
the square of its speed.
(MS-PS3-1)

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

♣ Temperature is a measure of
the average kinetic energy of
particles of matter. The
relationship between the
temperature and the total
energy of a system depends on
the types, states, and amounts
of matter present. (MS-PS3-3),
(MS-PS3-4)

PS3.B: Conservation of
Energy and Energy Transfer

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

♣ The amount of energy
transfer needed to change the
temperature of a matter sample
by a given amount depends on
the nature of the matter, the
size of the sample, and the
environment. (MS-PS3-4)

♣ Energy is spontaneously
transferred out of hotter regions

Scale, Proportion, and
Quantity

♣ Proportional relationships
(e.g. speed as the ratio of
distance traveled to time taken)
among different types of
quantities provide information
about the magnitude of
properties and processes.
(MS-PS3-1), (MS-PS3-4)

Systems and System Models

♣ Models can be used to
represent systems and their
interactions – such as inputs,
processes, and outputs – and
energy and matter flows within
systems. (MS-PS3-2)

Energy and Matter

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

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

Connections to Nature of
Science

Scientific Knowledge is Based
on Empirical Evidence

♣ Science knowledge is based
upon logical and conceptual
connections between evidence
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correlation and causation, and
basic statistical techniques of
data and error analysis.

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

Constructing Explanations
and Designing Solutions

Constructing explanations and
designing solutions in 6–8
builds on K–5 experiences and
progresses to include
constructing explanations and
designing solutions supported
by multiple sources of evidence
consistent with scientific ideas,
principles, and theories.

♣ Apply scientific ideas or
principles to design, construct,
and test a design of an object,
tool, process or system.
(MS-PS3-3) Engaging in
Argument from Evidence
Engaging in argument from
evidence in 6–8 builds on K–5
experiences and progresses to
constructing a convincing
argument that supports or
refutes claims for either
explanations or solutions about
the natural and designed
worlds.

♣ Construct, use, and present
oral and written arguments
supported by empirical
evidence and scientific
reasoning to support or refute
an explanation or a model for a
phenomenon. (MS-PS3-5)

or objects and into colder ones.
(MS-PS3-3) PS3.C:
Relationship Between Energy
and Forces

♣ When two objects interact,
each one exerts a force on the
other that can cause energy to
be transferred to or from the
object. (MS-PS3-2)

ETS1.A: Defining and
Delimiting an Engineering
Problem

♣ The more precisely a design
task’s criteria and constraints
can be defined, the more likely
it is that the designed solution
will be successful.
Specification of constraints
includes consideration of
scientific principles and other
relevant knowledge that is
likely to limit possible
solutions. (secondary to
MS-PS3-3)
ETS1.B: Developing Possible
Solutions

♣ A solution needs to be tested,
and then modified on the basis
of the test results in order to
improve it. There are
systematic processes for
evaluating solutions with
respect to how well they meet
criteria and constraints of a
problem. (secondary to
MS-PS3-3)

and explanations (MS-PS3-4),
(MS-PS3-5)
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Essential Questions
● What are the relationships of kinetic energy to the mass of an object and to the speed of an

object?
● What happens when the arrangement of objects interacting at a distance changes?
● How can a device or product minimize or maximize thermal energy transfer?
● What are 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?

● Why does the kinetic energy of an object change when energy is transferred to or from the
object?

Evidence of Learning
Formative Assessments: ongoing Tests, Quizzes, Labs, Projects (group and individual),
Teacher observation of classwork and homework, Participation in class and   group work
(cooperative learning), Discussion, Independent practice, Problem   solving, Modeling,
Presentations, Developmentally appropriate activities, Current events, Informational text

Summative Assessment: unit exam or alternative assessment(s)

Lesson Plans and Pacing Guide
Lesson Suggestions

Before the start of a new science learning activity or unit, brainstorm different
ways that you can represent information to make science learning goals
comprehensible to learners with a wide range of learning needs.

Timeframe
–weeks

Students will analyze two reports about energy production and its relationship with
climate change. The students will discuss the bias that may accompany each report
as well as the report’s findings.

1 day

Prior to middle school, students know that energy is present whenever there are
moving objects, sound, light, or heat and that when objects collide, energy can be
transferred from one object to another, thereby changing the objects’ motion.  In
such collisions, some energy is typically also transferred to the surrounding air; as
a result, the air gets heated and sound is produced.  Students also know that when
objects collide, the contact forces transfer energy so as to change the objects’
motions.

Students will need to construct graphical displays of data that describe the
relationships between kinetic energy and mass of an object and speed of an object.
These displays can be based on information from examples such as riding a bicycle
at different speeds, rolling different sizes of rocks downhill, and getting hit by a
wiffle ball versus a tennis ball.  Through using one of these examples, students can
record either mass or speed data to identify linear and nonlinear relationships.
When constructing and interpreting graphical displays of data to describe the
relationships of kinetic energy to the mass of an object and to the speed of an
object, students will use square root and cube root symbols to represent solutions

15 days
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to equations of the form x2=p and x3=p, where p is a positive rational number.  A
simple demonstration of how increased speed or mass contributes to increased
kinetic energy could include two objects of different masses (e.g., balls) rolling
into a target (e.g., plastic bowling pins, wooden blocks, etc.).  From these
examples, students will also be able to describe differences between kinetic energy
and mass separately from kinetic energy and speed.  Students will understand that
an increase in speed will have a different effect on kinetic energy than an increase
in mass.  They will recognize and represent proportional relationships between
kinetic energy and mass separately from kinetic energy and speed. Students will
include a narrative that explains the information found in their graphical displays.
Students investigate the potential energy stored in a variety of systems.  It will be
necessary for students to have opportunities to rearrange objects in the systems in
order to determine the impact on the amount of potential energy stored in the
system.  Systems to be investigated could be balloons with static electrical charge
being brought closer to a classmate’s hair, carts at varying positions on a hill, cars
at different positions on hot wheels tracks, objects at varying heights on shelves
(drop a book of the same mass from different heights onto a cup) to demonstrate
changes to potential energy in a system.  Students will develop models to describe
how changing distance changes the amount of potential energy stored in the
system.

The models students use to describe any of these examples will be multimedia
presentations that could include diagrams, pictures, and/or written descriptions of
the system examined.  These models will help students represent interactions
within systems, such as inputs, processes, and outputs, and energy flows within the
system.
Students will now have an opportunity to use an understanding of kinetic and
potential energy within a system to construct a claim about the relationship
between the transfer of energy to or from an object and changes in kinetic energy.
Using data from the graphical displays of data and models that students developed
earlier in this unit of study, as well as textual evidence, students will construct, use,
and present oral and written arguments to support claims that when kinetic energy
changes, energy is transferred to or from the object. Students can provide evidence
of this energy transfer by looking at the distance an object travels when energy is
transferred, how temperature changes when energy is transferred, or how a
compass responds to a magnetic field at different distances.  Students will conduct
an inventory or other representation of the energy before and after the transfer in
the form of temperature changes or motion of an object, but they are not required
to include calculations of energy.

However, students should interpret the equation y = mx + b as defining a linear
function whose graph is a straight line and be able to give examples of functions
that are not linear when describing the change in the kinetic energy of an object
and the energy transferred to or from the object.

15 days
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Prior to planning an investigation, students will need to understand that temperature is
actually a measure of the average kinetic energy of the particles in a sample of matter.
Students will begin this unit by individually and collaboratively planning an investigation
to determine energy transfer relationships among the energy transferred, the type of matter,
the mass, and the change in the average kinetic energy of particles as measured by the
temperature of the sample.  Students could start with an individual, small-group, or
whole-class brainstorm to determine what might happen if they changed the temperature in
a sample of matter.  This brainstorm could take the form of a sketch, graphic organizer, or
written response, and it could include everyday activities like taking a can of soda out of
the refrigerator and setting it on a table or putting an ice cube into a warm beverage.

After brainstorming, students may need some guidance to determine what variables they
would like to test in their experiment.  Students could examine how the mass of ice cubes
added to the beverage affects the temperature change. They could also investigate how the
mass of the can of soda affects the temperature change as it sits on the table after being
removed from the refrigerator.  Examples of experiments could include a comparison of
final temperatures after different masses of ice have melted in the same volume of water
with the same initial temperature, the temperature change of samples of different materials
as they cool or heat in the environment, or the same material with different masses when a
specific amount of thermal energy is added. Another example could include placing heated
steel washers into water to investigate temperature changes.  Each of these examples helps
to show the proportional relationship between different masses of the same substance and
the change in average kinetic energy when thermal energy is added to or removed from the
system.

In planning, students will identify independent and dependent variables and controls,
decide what tools and materials are needed, how measurements will be recorded, and how
much data is needed to support their claim.  Once experiments have been planned and
performed, students will move into the engineering process to solve a problem using this
content.

In Unit 4, students used the design and engineering process to maximize a solution to a
problem.  In this unit of study, students will combine the concepts of thermal energy and
engineering processes to design, construct, and test a device that either minimizes or
maximizes thermal energy transfer.  Examples of devices could include an insulated box, a
solar cooker, or a Styrofoam cup. Calculation of the total amount of thermal energy is not
to be assessed at this time.

Based on their brainstorm and investigations, students will identify a device to control the
transfer of thermal energy into or out of the system they studied. Once students have
identified the type of device they will construct, they can begin to define the criteria and
constraints of the design problem that will help to minimize or maximize the transfer of
thermal energy.  Using informational texts to support this process is important.  Students
will draw evidence from these texts in order to support their analysis, reflection, and
research.

When students consider constraints, they should conduct short research projects to
examine factors such as societal and individual needs, cost effectiveness, available
materials and natural resources, current scientific knowledge, and current

15 days

22



advancements in science and technology.  They should also consider limitations
(design constraints) due to the properties of the materials of their design (i.e.,
Styrofoam vs. glass).  While conducting their research, students will need to gather
their information from multiple print and digital sources and assess the credibility
of each source.  When they quote or paraphrase the data and conclusions found in
their resources, they will need to avoid plagiarism and provide basic bibliographic
information for each source.  After comparing the information gained from their
research, experiments, simulations, video, or other multimedia sources, they will
be able to determine precise design criteria and constraints that lead to a successful
solution.
Curriculum Development Resources
New Jersey Student Learning Standards – 2020

WIDA 2021 ELD Standards

Amplify Science

Unit IV Overview
Content Area: Physical Science
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Unit Title: Waves and Their Applications in Technologies for Information Transfer
Target Course/Grade Level:  8
Unit Summary:
In this unit of study, students develop and use models, use mathematical thinking, and obtain, evaluate, and
communicate information in order to describe and predict characteristic properties and behaviors of waves.
Students also apply their understanding of waves as a means of sending digital information. The crosscutting
concepts of patterns and structure and function are used as organizing concepts for these disciplinary core
ideas.  Students develop and use models, use mathematical thinking, and obtain, evaluate, and communicate
information. Students are also expected to use these practices to demonstrate understanding of the core
ideas.

Student Learning Objectives
Unit Learning Targets
Students will ...

● A simple wave has a repeating pattern with a specific wavelength, frequency, and amplitude.
● Describe a simple model for waves that includes how the amplitude of a wave is related to

the energy in a wave.
● Graphs and charts can be used to identify patterns in data.
● Waves can be described with both qualitative and quantitative thinking.
● 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.
● 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.
● A wave model of light is useful for explaining brightness, color, and the

frequency-dependent bending of light at a surface between media.
● Waves are reflected, absorbed, or transmitted through various materials.
● A sound wave needs a medium through which it is transmitted.
● Because light can travel through space, it cannot be a matter wave, like sound or water

waves.
● The structure of a wave can be modified to serve particular functions by accounting for

properties of different materials and how materials can be shaped and used.
● Structures can be designed to use properties of waves to serve particular functions.
● Waves can be used for communication purposes.
● Digitized signals (sent as wave pulses) are a more reliable way to encode and transmit

information than are analog signals.
● Wave-related technologies extend the measurement, exploration, modeling, and

computational capacity of scientific investigations.

Related Content
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ELA/Literacy:
RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts.
(MS-PS4-3)

RST.6-8.2 Determine the central ideas or conclusions of a text; provide an accurate summary of the
text distinct from prior knowledge or opinions. (MS-PS4-3)

RST.6-8.9 Compare and contrast the information gained from experiments, simulations, video, or
multimedia sources with that gained from reading a text on the same topic. (MS-PS4-3)

WHST.6-8.9 Draw evidence from informational texts to support analysis, reflection, and research.
(MS-PS4-3)

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

Mathematics
MP.2 Reason abstractly and quantitatively. (MS-PS4-1)

MP.4 Model with mathematics. (MS-PS4-1)

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)

Career Readiness, Life Literacies, and Key Skills
9.4.8.CI.3: Examine challenges that may exist in the adoption of new ideas (e.g., 2.1.8.SSH,
6.1.8.CivicsPD.2).
9.4.8.CT.2: Develop multiple solutions to a problem and evaluate short- and long-term effects to
determine the most plausible option (e.g., MS-ETS1-4, 6.1.8.CivicsDP.1).

Computer Science and/or Design Thinking
8.1.8.NI.1: Model how information is broken down into smaller pieces, transmitted as addressed
packets through multiple devices over networks and the Internet, and reassembled at the destination.

8.1.8.NI.2: Model the role of protocols in transmitting data across networks and the Internet and
how they enable secure and errorless communication.

Standard
#

New Jersey Student Learning 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.

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

Science and Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts

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) 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)

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

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)

Patterns

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

♣ Structures can be designed to
serve particular functions by
taking into account properties
of different materials, and how
materials can be shaped and
used. (MS-PS4-2)

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

Connections to Engineering,
Technology, and Applications
of Science

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

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)

Essential Questions
● How does is energy transmitted through waves?
● Why are digitized signals more reliable to encode and transmit information than analog

signals?

Evidence of Learning
Formative Assessments: ongoing Tests, Quizzes, Labs, Projects (group and individual),
Teacher observation of classwork and homework, Participation in class and   group work
(cooperative learning), Discussion, Independent practice, Problem solving, Modeling, Presentations,
Developmentally appropriate activities, current events, Informational text

Summative Assessment: unit exam or alternative assessment

Lesson Plans and Pacing Guide
Lesson Suggestions

Before the start of a new science learning activity or unit, brainstorm different
ways that you can represent information to make science learning goals
comprehensible to learners with a wide range of learning needs.

Timeframe
–weeks

In this unit of study, students learn that simple waves have repeating patterns with specific
wavelengths, frequencies, and amplitudes.  They will use both qualitative and quantitative
thinking as they describe a simple model for waves that includes how the amplitude of a
wave is related to the energy in a wave.  For example, students could use a slinky to make
a small wave, then increase the energy input and observe that an increase in energy results
in an increase in the amplitude of the wave.  Or they could push on the surface of a
container of water with different amounts of energy and observe the amplitude of the
waves created inside the container.  Any modeling or demonstrations used to help students
visualize this should be followed up with mathematical representations that students could
use as evidence to support scientific conclusions about how the amplitude of a wave is
related to the energy in a wave.  Students can use graphs and charts (teacher provided) to
identify patterns in their data. Students will then develop and use models to describe
the movement of waves in various materials.

Through the use of models and other multimedia and visual displays, students will
describe that 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.  Students could then broaden their understanding of wave behavior by
using models to demonstrate that waves are reflected, absorbed, or transmitted

10 days
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through various materials. Students can observe the behavior of ways by using a
penlight and tracing the path that light travels between different transparent
materials (e.g., air and water, air and glass.  Students could also shine a light
through a prism onto a screen or piece of paper, observe a pencil in a glass of
water.
A wave model of light is useful for explaining brightness, color, and the
frequency-dependent bending of light at a surface between media.  For example, students
could observe some of the wave behaviors or light by observing that when light passes
through a small opening the waves spread out.  They could observe that if the wavelength
is short, the waves spread out very little, whereas longer wavelengths spread out more.
Students could then produce sketches of their observations.
They may need some guidance in the elaboration of their sketches as it relates to the wave
properties of light.  Students can use a model of the electromagnetic spectrum to make
connections between the brightness and color of light and the frequency of the light.
Students will continue their study of waves by observing the behavior of sound waves.
Before students begin to study the behavior of sound waves, the teacher could
demonstrate the importance of the presence of a medium for sound to travel.  For
example, if an alarm clock is placed inside a bell jar and the air is removed, the alarm will
not be heard outside of the jar. Students could be asked to explain why they can hear the
sound before the air is pumped out and not after.  This type of demonstration could be
followed by discussion of the types of media that sound passes through and how these
different media impacts the sound.

Students could then participate in scientific discussions where they compare the
behavior of mechanical waves (sound) and light waves.  Based on their
observations, students should be able to explain that the amplitude of all waves are
related to the energy of the wave and that waves are reflected, absorbed, or
transmitted through various materials.  They should be able to explain that while
mechanical waves need a medium in order to be transmitted, light waves do not.
Therefore, because light can travel through space, it cannot be a matter wave, like
sound or water waves.

10 days

Once students have a clear understanding of how different types of waves behave,
they can start to explore how society utilizes those waves.  The structure of a wave
can be modified to serve particular functions by taking into account properties of
different materials and how materials can be shaped and used.  Devices have been
designed to utilize properties of waves to serve particular functions.  For example,
cell phones use wave properties for mobile communication purposes.  These
devices use digitized signals (sent as wave pulses) because they are a more reliable
way than analog signals to encode and transmit information (compare capacity of
an LP record to a CD or MP3 player).  Another example of this is how digital
signals can send information over much longer distances with less loss of
information because background noise can be easily converted out by the receiving
devices.

10 days

Wave related technologies extend the measurement, exploration, modeling, and
computational capacity of scientific investigations.

10 days
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Students will integrate qualitative scientific and technical information in written text with
that contained in media and visual displays to clarify claims that digitized signals are a
more reliable way to encode and transmit information than analog signals.  Examples
include basic understanding that waves can be used for communication purposes including
using fiber optic cable to transmit light pulses, radio wave pulses in WiFi devices, and
conversation of stored binary patterns to make sound or text on a computer screen.
Curriculum Development Resources
New Jersey Student Learning Standards – 2020

WIDA 2021 ELD Standards

Amplify Science
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Suggestions for Lesson Plan Differentiation using the UDL Framework

Considerations for classified students and students with a 504 plan:

Classroom Instruction:
• All instruction for classified students and students with a 504 plan will be guided by the

students’ Individualized Education Plan (IEP) or 504.
• Regular education teachers will be responsible for differentiating instruction for classified

students based on the instructional modifications listed in the IEP/504 plan.
• In the case of General Education - Supported Instruction (GE-SI) Classes, the special

education teacher will be responsible for support in modifying the curriculum for the
students, informing the classroom teacher of the modifications, and directing instructional
aide(s) to provide support accordingly.  Grading will be done collaboratively by the
regular and special education teachers.

Modifications:
• Modifications include but are not limited to:

Extra time for assignments, modified classwork/homework assignments based on
disability, preferential seating, study guides, copies of class notes, assistive technology and
rewording/repeating or clarifying directions.

In-class Assessments:
• All assessments are to be in line with students’ IEP/504 plan.  In-class support teachers

should modify tests for classified students.  Tests may be given in the regular education
classroom or completed with the inclusion teacher in another location with additional
time. Students may be tested separately according to the IEP/504 plan.

• Assessment grades may be modified based on a student’s disability and in accordance
with their IEP/504 plan.

Considerations for English Language Learners (ELLs):

Classroom Instruction:
• Instruction for ESL students will be guided by their WIDA English Language Proficiency

level.  Teachers should receive this level from the ESL teacher assigned to the building.
• General education teachers will be responsible for differentiating instruction for ELLs

with the assistance of the ESL teacher that promotes language, literacy and content
learning.

• Sheltered Instruction Observation Protocol (SIOP) http://siop.pearson.com/about-siop/
The following 8 components provide all teachers with lesson planning and instructional
strategies that support language and learning goals for all students.  This approach to
teaching aligns with preparing students with college and career ready skills.

30

http://siop.pearson.com/about-siop/


The SIOP Model components:
1. Lesson Preparation
2. Building Background
3. Comprehensible Input
4. Strategies
5. Interaction
6. Practice and Application
7. Lesson Delivery
8. Review and Assessment
• In the case of Content-Based ESL (CBE), the ESL teacher and the general education

teacher will be responsible for identifying language objectives and additional
instructional strategies that improve proficiency in English and academic success of
ELLs.  Instructional strategies and the necessary scaffolds to promote student learning
will be shared with the general education teacher for daily lessons that are aligned to
District Curricula, CCSS, and WIDA Standards.  The general Education teacher and ESL
teacher will be co-teachers for a predetermined amount of classroom instruction. Grading
will be done collaboratively by the regular and ESL teachers.

Modifications:  The following are possible modifications but are not limited to this list –
• Direct instruction, small group or pullout, about the contrasting letter sound

correspondences, syllabication patterns and morphology in English supported with
connections to their native language, native language text and/or resources, graphic
organizers, visuals, sentence starters/ sentence frames, cloze activities, modeling, working
with a partner, timeline and phrase wall and adapted text (in English) or specific sections
of the original text, highlighted/bold-faced words within text.

• Draw pictures instead of writing/speaking.
• Match drawings with new vocabulary that might correspond.
• Work in small groups or pairs with their English Only (EOs) peers for authentic content

language talk and grade level modeling.
• Write simple sentences instead of complex sentences that demonstrate an understanding

of academic language particular to specific content.
• Match simple sentences with new vocabulary that might apply to edit sentences.
• Have students provide examples/explanations of the main idea in simple sentences.

Revisions show an attempt to improve Language Control by embedding academic content
vocabulary and Linguistic Complexity by expanding and varying sentence structures and
using correct punctuation.

• Draw pictures instead of writing/speaking about seasonal changes.  Match drawings with
new vocabulary (adjective word wall, content word walls) that might correspond.

• Provide multiple opportunities for authentic speech acts to practice language skills and
develop English fluency.

• Total Physical Response (TPR) to model critical thinking skills like analyze and
synthesize.
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• Study Guides

In Class Assessments:
• All formative and summative assessments will include modifications that support

student’s English Proficiency level. ESL teachers will collaborate with regular education
teachers to provide appropriate differentiation for assessing ELLs.

Considerations for At Risk Students:

• At Risk students are identified by the I&RS committee in each school.  The committee
works to understand the reasons behind the student’s low performance level in school and
to create and implement a plan that is carried out by a variety of staff members in the
building.

• Teachers with At Risk students are notified by the I&RS committee and provided with a
copy of the plan and a timeframe for assessing the growth of the student.  There are
academic as well as behavioral goals that are listed for the students with recommended
strategies unique to each individual.
Classroom teachers are to follow the plan using instructional strategies that will help the
student improve his/her performance while applying appropriate behavioral strategies
consistent with the needs of the student.

• Teachers will report student progress to the I&RS committee within the specified
timeframe for the plan.

Classroom instruction:
• Teachers will use differentiated instruction for At Risk students as they do for all students

in their class.  The strategies would be guided by the I&RS plan and be consistent with
the student’s ability and learning modality.

Modifications:
• Clarify all assignments and place specific timeframes for completion.  Provide students

with opportunity for one on one time for clarification.
• Set clear expectations for all assignments, in and outside of class.  Keep expectations

within the framework of the I&RS plan.
• Use positive reinforcement for all successes.  Hold students to defined consequences for

not completing work.
• Provide time outside the normal class time for completion of work.  Not completing

assignments is unacceptable, all assignments will be completed.

In Class Assessments:
• At Risk students should receive any modifications listed in their I&RS plan.
• If necessary, students should be provided with extended time to complete assessments.
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Considerations for Gifted and Twice Exceptional (2e) Students:
• Teachers will use differentiated instruction for Gifted Students as they do for all students

in their class.
• Assignments and assessments can be planned and implemented with input from the

student.
• Gifted students will be provided with the opportunity to demonstrate their knowledge

through a variety of platforms.
• Teachers will have the latitude to provide assignments with the individual student’s

ability in mind.
• Teachers should utilize professional development resources located on the district’s

website to assist with the implementation of modified work for Gifted and 2e students.
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Overview
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