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Unit I Overview
Content Area: Science
Unit Title: Energy 4-PS3 and Engineering Design 3-5-ETS1
Target Course/Grade Level: 4th Grade
Unit Summary:
Fourth-grade students develop an understanding that energy can be transferred from place to place by
sound, light, heat, and electrical currents.  Students are able to use evidence to construct an explanation of
the relationship between the speed of an object and the energy of that object, and are expected to develop
an understanding that energy can be transferred from object to object through collisions.  The crosscutting
concept of energy and matter is called out as an organizing concept.  Students are expected to demonstrate
grade-appropriate proficiency in asking questions, defining problems, and constructing explanations, and
designing solutions.  Students are also expected to use these practices to demonstrate understanding of the
core ideas.

Student Learning Objectives
● Make observations to provide evidence that energy can be transferred from place to place by

sound, light, heat, and electric currents.
● Use evidence to construct an explanation relating the speed of an object to the energy of that

object.
● Ask questions and predict outcomes about the changes in energy that occur when objects collide.

Related Content

ELA:
RI.4.1 Refer to details and examples in a text when explaining what the text says explicitly and
when drawing inferences from the text. (4-PS3-1)

RI.4.3 Explain events, procedures, ideas, or concepts in a historical, scientific, or technical text,
including what happened and why, based on specific information in the text. (4-PS3-1)

RI.4.9 Integrate information from two texts on the same topic in order to write or speak about the
subject knowledgeably. (4-PS3-1)

RI.5.1 Quote accurately from a text when explaining what the text says explicitly and when
drawing inferences from the text. (3-5-ETS1-2)

RI.5.1 Draw on information from multiple print or digital sources, demonstrating the ability to
locate an answer to a question quickly or to solve a problem efficiently. (3-5-ETS1-2)

RI.5.9 Integrate information from several texts on the same topic in order to write or speak about
the subject knowledgeably. (3-5-ETS1-2)

W.4.2 Write informative/explanatory texts to examine a topic and convey ideas and information
clearly. (4- PS3-1)

W.4.7 Conduct short research projects that build knowledge through investigation of different
aspects of a topic. (4-PS3-2), (4-PS3-3), (4-PS3-4)

W.4.8 Recall relevant information from experiences or gather relevant information from print and
digital sources; take notes and categorize information and provide a list of sources. (4-PS3-1),
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(4-PS3-2), (4- PS3-3), (4-PS3-4)

W.4.9 Draw evidence from literary or informational texts to support analysis, reflection, and
research. (4- PS3-1)

W.5.7 Conduct short research projects that use several sources to build knowledge through
investigation of different aspects of a topic. (3-5-ETS1-1), (3-5-ETS1-3)

W.5.8 Recall relevant information from experiences or gather relevant information from print and
digital sources; summarize or paraphrase information in notes and finished work and provide a
list of sources. (3-5-ETS1-1), (3-5-ETS1-3)

W.5.9 Draw evidence from literary or informational texts to support analysis, reflection, and
research. (3-5- ETS1-1), (3-5-ETS1-3)

Mathematics:
4.OA.A.3 Solve multistep word problems posed with whole numbers and having whole-number
answers using the four operations, including problems in which remainders must be interpreted.
Represent these problems using equations with a letter standing for the unknown quantity. Assess
the reasonableness of answers using mental computation and estimation strategies including
rounding. (4-PS3-4)

MP.2 Reason abstractly and quantitatively. (3-5-ETS1-1), (3-5-ETS1-2), (3-5-ETS1-3)

MP.4 Model with mathematics. (3-5-ETS1-1), (3-5-ETS1-2), (3-5-ETS1-3)

MP.5 Use appropriate tools strategically. (3-5-ETS1-1), (3-5-ETS1-2), (3-5-ETS1-3)

3-5.OA Operations and Algebraic Thinking (3-5-ETS1-1), (3-5-ETS1-2)

Computer Science and Design Thinking:
8.1.5.DA.1: Collect, organize, and display data in order to highlight relationships or support a
claim.
8.2.5.ETW.1: Describe how resources such as material, energy, information, time, tools, people,
and capital are used in products or systems.
Career Readiness, Life Literacies, and Key Skills:
9.4.5.CT.1: Identify and gather relevant data that will aid in the problem-solving process (e.g.,
2.1.5.EH.4, 4-ESS3-1, 6.3.5.CivicsPD.2).
9.4.5.CT.4: Apply critical thinking and problem-solving strategies to different types of problems
such as personal, academic, community and global (e.g., 6.1.5.CivicsCM.3).

WIDA ELD Standards:
ELD-SC.4-5.Explain.Expressive - Construct scientific explanations that describe observations
and/or data about a phenomenon; develop reasoning to show relationships between evidence and
claims; and/or summarize and/or compare multiple solutions to a problem based on how well
they meet the criteria and constraints of the design solution.
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ELD-SC.4-5.Explain.Interpretive - Interpret scientific explanations by defining investigable
questions or design problems based on observations, data, and prior knowledge about a
phenomenon; obtaining and combining evidence and information to help explain how or why a
phenomenon occurs; and/or identifying evidence that supports particular points in an explanation.
ELD-SC.4-5.Argue.Interpretive Interpret scientific arguments by identifying relevant evidence
from data, models, and/or information from investigations of phenomena or design solutions.

Code # New Jersey Student Learning Standards
4-PS3-1 Use evidence to construct an explanation relating the speed of an object to the energy of

that object.
4-PS3-2 Make observations to provide evidence that energy can be transferred from place to place

by sound, light, heat, and electric currents.
4-PS3-3 Ask questions and predict outcomes about the changes in energy that occur when objects

collide.
4-PS3-4 Apply scientific ideas to design, test, and refine a device that converts energy from one

form to another.
Science and Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts

Asking Questions and
Defining Problems

Asking questions and defining
problems in grades 3–5 builds
on K–2 experiences and
progresses to specifying
qualitative relationships.

Ask questions that can be
investigated and predict
reasonable outcomes based on
patterns such as cause and
effect relationships. (4-PS3-3)

Planning and Carrying Out
Investigations

Planning and carrying out
investigations to answer
questions or test solutions to
problems in 3–5 builds on K–2
experiences and progresses to
include investigations that
control variables and provide
evidence to support
explanations or design
solutions.

PS3.A: Definitions of Energy
The faster a given object is
moving, the more energy it
possesses. (4-PS3-1)

Energy can be moved from
place to place by moving
objects or through sound,
light, or electric currents.
(4-PS3-2), (4-PS3-3)

PS3.B: Conservation of
Energy and Energy Transfer

Energy is present whenever
there are moving objects,
sound, light, or heat. When
objects collide, energy can be
transferred from one object to
another, thereby changing
their 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. (4-PS3-2),
(4- PS3-3)

Energy and Matter

Energy can be transferred in
various ways and between
objects. (4-PS3-1), (4-PS3-2),
(4-PS3-3), (4-PS3-4)

Connections to Engineering,
Technology, and Applications

of Science

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

Engineers improve existing
technologies or develop new
ones. (4-PS3-4)

Connections to Nature of
Science

Science is a Human Endeavor

Most scientists and engineers
work in teams. (4-PS3-4)
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Make observations to produce
data to serve as the basis for
evidence for an explanation of
a phenomenon or test a design
solution. (4-PS3-2)

Constructing Explanations
and Designing Solutions

Constructing explanations and
designing solutions in 3–5
builds on K–2 experiences and
progresses to the use of
evidence in constructing
explanations that specify
variables that describe and
predict phenomena and in
designing multiple solutions to
design problems.
Use evidence (e.g.,
measurements, observations,
patterns) to construct an
explanation. (4-PS3-1)

Apply scientific ideas to solve
design problems. (4-PS3-4)

Light also transfers energy
from place to place. (4-PS3-2)

Energy can also be transferred
from place to place by electric
currents, which can then be
used locally to produce
motion, sound, heat, or light.
The currents may have been
produced to begin with by
transforming the energy of
motion into electrical energy.
(4- PS3-2), (4-PS3-4)

PS3.C: Relationship Between
Energy and Forces

When objects collide, the
contact forces transfer energy
so as to change the objects’
motions. (4- PS3-3)

PS3.D: Energy in Chemical
Processes and Everyday Life

The expression “produce
energy” typically refers to the
conversion of stored energy
into a desired form for
practical use. (4-PS3-4)

ETS1.A: Defining Engineering
Problems

Possible solutions to a
problem are limited by
available materials and
resources (constraints). The
success of a designed solution
is determined by considering
the desired features of a
solution (criteria). Different
proposals for solutions can be
compared on the basis of how
well each one meets the
specified criteria for success

Science affects everyday life.
(4- PS3-4)

5



or how well each takes the
constraints into account.
(secondary to 4-PS3- 4)

3-5-ETS1-1 Define a simple design problem reflecting a need or a want that includes specified criteria
for success and constraints on materials, time, or cost.

3-5-ETS1-2 Generate and compare multiple possible solutions to a problem based on how well each is
likely to meet the criteria and constraints of the problem.

3-5-ETS1-3 Plan and carry out fair tests in which variables are controlled and failure points are
considered to identify aspects of a model or prototype that can be improved.

Science and Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts

Asking Questions and
Defining Problems

Asking questions and defining
problems in 3–5 builds on K–2
experiences and progresses to
specifying qualitative
relationships.

Define a simple design
problem that can be solved
through the development of an
object, tool, process, or system
and includes several criteria
for success and constraints on
materials, time, or cost.
(3-5-ETS1-1)

Planning and Carrying Out
Investigations

Planning and carrying out
investigations to answer
questions or test solutions to
problems in 3–5 builds on K–2
experiences and progresses to
include investigations that
control variables and provide
evidence to support
explanations or design
solutions.
Plan and investigate
collaboratively to produce data
to serve as the basis for
evidence, using fair tests in
which variables are controlled

ETS1.A: Defining and
Delimiting Engineering
Problems

Possible solutions to a
problem are limited by
available materials and
resources (constraints). The
success of a designed solution
is determined by considering
the desired features of a
solution (criteria). Different
proposals for solutions can be
compared on the basis of how
well each one meets the
specified criteria for success
or how well each takes the
constraints into account.
(3-5-ETS1-1)

ETS1.B: Developing Possible
Solutions

Research on a problem, such
as climate change, should be
carried out before beginning
to design a solution. Testing a
solution involves investigating
how well it performs under a
range of likely conditions.
(3-5-ETS1-2)
At whatever stage,
communicating with peers
about proposed solutions is an
important part of the design
process, and shared ideas can

Connections to Engineering,
Technology, and Applications
of Science

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

People’s needs and wants
change over time, as do their
demands for new and
improved technologies.
(3-5-ETS1-1)

Engineers improve existing
technologies or develop new
ones to increase their benefits,
decrease known risks, and
meet societal demands.
(3-5-ETS1-2)
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and the number of trials
considered. (3-5-ETS1-3)

Constructing Explanations and
Designing Solutions
Constructing explanations and
designing solutions in 3–5
builds on K–2 experiences and
progresses to the use of
evidence in constructing
explanations that specify
variables that describe and
predict phenomena and in
designing multiple solutions to
design problems. ♣ Generate
and compare multiple
solutions to a problem based
on how well they meet the
criteria and constraints of the
design problem. (3-5-ETS1-2)

lead to improved designs.
(3-5-ETS1-2)

Tests are often designed to
identify failure points or
difficulties, which suggest the
elements of the design that
need to be improved. (3-5-
ETS1-3)

ETS1.C: Optimizing the
Design Solution

Different solutions need to be
tested in order to determine
which of them best solves the
problem, given the criteria and
the constraints. (3-5-ETS1-3)

Unit Essential Questions
● How does energy move?

● What is the relationship between the speed
of an object and the energy of that object?

● In what ways does energy change when
objects collide?

Unit Enduring Understandings
● Energy can be transferred in various ways

and between objects.
● Energy can be moved from place to place

through sound, light, or electric currents

● Energy is present whenever there are
moving objects, sound, light, or heat.

● Light also transfers energy from place to
place.

● Energy can also be transferred from place to
place by electric currents; the currents may
have been produced to begin with by
transforming the energy of motion into
electrical energy.

● Energy can be transferred in various ways
and between objects.

● The faster a given object is moving, the
more energy it possesses.

● Energy can be transferred in various ways
and between objects.

● Energy can be moved from place to place by
moving objects or through sound, light, or
electric currents.

● Energy is present whenever there are
moving objects, sound, light, or heat.

● When objects collide, energy can be
transferred from one object to another,
thereby changing their motion. In such
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collisions, some energy is typically also
transferred to the surrounding air; as a
result, the air gets heated and sound is
produced.

● When objects collide, the contact forces
transfer energy so as to change the objects’
motions.

Unit Learning Targets
Students will understand ...

● The faster a given object is moving, the more energy it possesses.
● Energy can be moved from place to place by moving objects or through sound, light, or electric

currents.
● Energy is present whenever there are moving objects, sound, light, or heat.  When objects collide,

energy can be transferred from one object to another, thereby changing their 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.

● Light also transfers energy from place to place.
● Energy can also be transferred from place to place by electric currents, which can then be used

locally to produce motion, sound, heat, or light.  The currents may have been produced to begin
with by transforming the energy of motion into electrical energy.

● When objects collide, the contact forces transfer energy so as to change the object’s motions.
● The expression “produce energy” typically refers to the conversion of stored energy into a desired

form for practical use.
● Possible solutions to a problem are limited by available materials and resources (constraints).  The

success of a designed solution is determined by considering the desired features of a solution
(criteria).  Different proposals for solutions can be compared on the basis of how well each one
meets the specified criteria for success or how well each takes the constraints into account.

Evidence of Learning
Summative Assessment:

● Make observations to produce data that can serve as the basis for evidence for an explanation of a
phenomenon or for a test of a design solution.

● Make observations to provide evidence that energy can be transferred from place to place by
sound, light, heat, and electric currents.

● Describe the various ways that energy can be transferred between objects.
● Ask questions that can be investigated and predict reasonable outcomes based on patterns such as

cause and effect relationships.
● Ask questions and predict outcomes about the changes in energy that occur when objects collide.

Emphasis is on the change in the energy due to the change in speed, not on the forces, as objects
interact.

Formative/Benchmark Assessments:
● Labs/observations
● Written evaluations

● Participation and Cooperation

Alternative Assessment: See https://www.brainpop.com/search/?keyword=Forms+of+Energy

Suggested Lesson Plans & Pacing Guide
Lesson

Before the start of a new science learning
activity or unit, brainstorm different ways

Timeframe – 8-10 weeks
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that you can represent information to make
science learning goals comprehensible to
learners with a wide range of learning needs.

Mystery 1: Speed and Sound
https://mysteryscience.com/energy/mystery-1/spe

ed-energy/39?r=8121593

2-3 Days

Mystery 2: Energy Conversion and
Engineering

https://mysteryscience.com/energy/mystery-2/ene
rgy-conversion-engineering/33?r=8121593

2-3 Days

Mystery 3: Energy and Collisions
https://mysteryscience.com/energy/mystery-3/ene

rgy-collisions/34?r=8121593

3 Days

Mystery 4: Energy and Engineering
https://mysteryscience.com/energy/mystery-4/ene

rgy-engineering/35?r=8121593
1-2 Days

Mystery 5: Energy and Engineering
continued…

https://mysteryscience.com/energy/mystery-5/ene
rgy-engineering/36?r=8121593

1-2 Days

Mystery 6: Electrical Energy
https://mysteryscience.com/energy/mystery-6/ele

ctrical-energy/37?r=8121593

2 Days

Science Text Chapter 11 4-7 Days

Science Text Chapter 12 4-7 Days

Studies Weekly: Physical Science, Weeks 5-9 4-9 Days

Brainpop
https://www.brainpop.com/search/?keyword=For

ms+of+Energy

<1 Day

StudyJams
http://studyjams.scholastic.com/studyjams/jams/s

cience/index.htm

< 1 Day

Spool Racers:
http://ngss.nsta.org/Resource.aspx?ResourceID=22
This resource includes three parts: a video clip

from the TV show, Zoom, to introduce the
activity, an essay with background information
about energy, and a set of printable instructions.

Students use a spool, a toothpick, a washer, a
rubber band, and a pencil to build a racer. They

conduct tests with the racer by varying the
number of twists in the rubber band or changing

other design features.

1 Day

Additional Teacher Resources:
Amplify Science Program
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Students need multiple opportunities to observe objects in motion.  Students can roll balls down ramps,
build and race rubber band cars, or build roller coasters.  As they observe the motion of objects, they
should collect data about the relative speed of objects in relation to the strength of the force applied to
them.

● http://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=15 (National Science Teachers
Association, lessons bottom right)

● https://tbamoodle.tbaisd.org/course/view.php?id=161 (Next Generations Science Lessons)
● https://betterlesson.com/next_gen_science/browse/2135/ngss-4-ps-physical-sciences?from=mega

menu_domain (Better Lessons)
Science Textbook
Curriculum Development Resources:
New Jersey Student Learning Standards – Science, 2020
Science Text:  Science, A Closer Look (Macmillan McGraw-Hill, 2007)

Amplify Science

STEM Teaching Tool #46

STEM Teaching Tool #15: Equity

STEM Teaching Tool #59:  Supporting Students who Receive Special Services

WIDA 2021 ELD Standards
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Unit II Overview
Content Area: Science
Unit Title: Waves and their Applications in Technologies for Information Transfer 4-

PS4 and Engineering Design 3-5-ETS1
Target Course/Grade Level: 4th Grade
Unit Summary:
Fourth-grade students are expected to develop an understanding that plants and animals have internal and
external structures that function to support survival, growth, behavior, and reproduction.  By developing a
model, they describe that an object can be seen when light reflected from its surface enters the eye.
Students will also develop an understanding that energy can be transferred from place to place by sound,
light, heat, and electrical currents or from objects through collisions.  Finally, students will also use a
model of waves to describe patterns of waves in terms of amplitude and wavelength and to show that
waves can cause objects to move.  Students demonstrate grade-appropriate proficiency in developing and
using models, planning and carrying out investigations, and constructing explanations, and designing
solutions.  Students are also expected to use these practices to demonstrate their understanding of the core
ideas.

Student Learning Objectives
● Use a model to describe that animals receive different types of information through their senses,

process the information in their brain, and respond to the information in different ways.
● Develop a model to describe that light reflecting from objects and entering the eye allows objects

to be seen.
● Apply scientific ideas to design, test, and refine a device that converts energy from one form to

another.
● Develop a model of waves to describe patterns in terms of amplitude and wavelength and that

waves can cause objects to move.
● Generate and compare multiple solutions that use patterns to transfer information.

Related Content

ELA:
RI.4.1 Refer to details and examples in a text when explaining what the text says explicitly and
when drawing inferences from the text. (4-PS4-3)

RI.4.9 Integrate information from two texts on the same topic in order to write or speak about the
subject knowledgeably. (4-PS4-3)

SL.4.5 Add audio recordings and visual displays to presentations when appropriate to enhance
the development of main ideas or themes. (4-PS4-1), (4-PS4-2)

Mathematics:
MP.2 Reason abstractly and quantitatively. (3-5-ETS1-1), (3-5-ETS1-2), (3-5-ETS1-3)

MP.4 Model with mathematics. (3-5-ETS1-1), (3-5-ETS1-2), (3-5-ETS1-3)

MP.5 Use appropriate tools strategically. (3-5-ETS1-1), (3-5-ETS1-2), (3-5-ETS1-3)

3-5.OA Operations and Algebraic Thinking (3-5-ETS1-1), (3-5-ETS1-2)
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4.G.A.1 Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular
and parallel lines. Identify these in two-dimensional figures. (4-PS4-1), (4-PS4-2)

Computer Science and Design Thinking:
8.1.5.DA.1: Collect, organize, and display data in order to highlight relationships or support a
claim.
8.2.5.ETW.1: Describe how resources such as material, energy, information, time, tools, people,
and capital are used in products or systems.
CRLLKS:
9.4.5.CT.1: Identify and gather relevant data that will aid in the problem-solving process (e.g.,
2.1.5.EH.4, 4-ESS3-1, 6.3.5.CivicsPD.2).
9.4.5.CT.4: Apply critical thinking and problem-solving strategies to different types of problems
such as personal, academic, community and global (e.g., 6.1.5.CivicsCM.3).
WIDA ELD Standards:
ELD-SC.4-5.Argue.Interpretive Interpret scientific arguments by identifying relevant evidence
from data, models, and/or information from investigations of phenomena or design solutions.

Code # Common Core State Standards
4-PS4-1 Develop a model of waves to describe patterns in terms of amplitude and wavelength and

that waves can cause objects to move
4-PS4-2 Develop a model to describe that light reflecting from objects and entering the eye allows

objects to be seen.
4-PS4-3 Generate and compare multiple solutions that Use Patterns to transfer information
Science and Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts

Developing and Using Models

Modeling in 3–5 builds on
K–2 experiences and
progresses to building and
revising simple models and
using models to represent
events and design solutions.

Develop a model using an
analogy, example, or abstract
representation to describe a
scientific principle. (4-PS4-1)

Develop a model to describe
phenomena. (4-PS4-2)

Constructing Explanations
and Designing Solutions

PS4.A: Wave Properties

Waves, which are regular
patterns of motion, can be
made in water by disturbing
the surface. When waves
move across the surface of
deep water, the water goes up
and down in place; there is no
net motion in the direction of
the wave except when the
water meets a beach. (Note:
This grade band endpoint was
moved from K–2.) (4-PS4-1)

Waves of the same type can
differ in amplitude (height of
the wave) and wavelength
(spacing between wave
peaks). (4-PS4-1)

Patterns

Similarities and differences in
patterns can be used to sort
and classify natural
phenomena. (4- PS4-1)

Similarities and differences in
patterns can be used to sort
and classify designed
products. (4- PS4-3)

Cause and Effect

Cause and effect relationships
are routinely identified.
(4-PS4-2) Connections to
Engineering, Technology, and
Applications of Science
Interdependence of Science,
Engineering, and Technology
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Constructing explanations and
designing solutions in 3–5
builds on K–2 experiences and
progresses to the use of
evidence in constructing
explanations that specify
variables that describe and
predict phenomena and in
designing multiple solutions to
design problems.

Generate and compare
multiple solutions to a
problem based on how well
they meet the criteria and
constraints of the design
solution. (4-PS4-3)

PS4.B: Electromagnetic
Radiation

An object can be seen when
light reflected from its surface
enters the eyes. (4-PS4-2)
PS4.C: Information
Technologies and
Instrumentation

Digitized information can be
transmitted over long
distances without significant
degradation. High-tech
devices, such as computers or
cell phones, can
receive and decode
information— convert it from
digitized form to voice—and
vice versa. (4-PS4-3) ETS1.C:
Optimizing the Design
Solution

Different solutions need to be
tested in order to determine
which of them best solves the
problem, given the criteria and
the constraints. (secondary to
4-PS4-3)

Knowledge of relevant
scientific concepts and
research findings is important
in engineering. (4-PS4- 3)
Connections to Nature of
Science Scientific Knowledge
is Based on Empirical
Evidence

Science findings are based on
recognizing patterns.
(4-PS4-1)

3-5-ETS1-1 Define a simple design problem reflecting a need or a want that includes specified criteria
for success and constraints on materials, time, or cost.

3-5-ETS1-2 Generate and compare multiple possible solutions to a problem based on how well each is
likely to meet the criteria and constraints of the problem.

3-5-ETS1-3 Plan and carry out fair tests in which variables are controlled and failure points are
considered to identify aspects of a model or prototype that can be improved.

Science and Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts

Asking Questions and
Defining Problems

Asking questions and defining
problems in 3–5 builds on K–2
experiences and progresses to
specifying qualitative
relationships.

ETS1.A: Defining and
Delimiting Engineering
Problems

Possible solutions to a
problem are limited by
available materials and
resources (constraints). The
success of a designed solution
is determined by considering

Connections to Engineering,
Technology, and Applications
of Science

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

People’s needs and wants
change over time, as do their
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Define a simple design
problem that can be solved
through the development of an
object, tool, process, or system
and includes several criteria
for success and constraints on
materials, time, or cost.
(3-5-ETS1-1)

Planning and Carrying Out
Investigations

Planning and carrying out
investigations to answer
questions or test solutions to
problems in 3–5 builds on K–2
experiences and progresses to
include investigations that
control variables and provide
evidence to support
explanations or design
solutions.

Plan and investigate
collaboratively to produce data
to serve as the basis for
evidence, using fair tests in
which variables are controlled
and the number of trials
considered. (3-5-ETS1-3)

Constructing Explanations
and Designing Solutions

Constructing explanations and
designing solutions in 3–5
builds on K–2 experiences and
progresses to the use of
evidence in constructing
explanations that specify
variables that describe and
predict phenomena and in
designing multiple solutions to
design problems.

the desired features of a
solution (criteria). Different
proposals for solutions can be
compared on the basis of how
well each one meets the
specified criteria for success
or how well each takes the
constraints into account.
(3-5-ETS1-1)

ETS1.B: Developing Possible
Solutions

Research on a problem, such
as climate change, should be
carried out before beginning
to design a solution. Testing a
solution involves investigating
how well it performs under a
range of likely conditions.
(3-5-ETS1-2)

At whatever stage,
communicating with peers
about proposed solutions is an
important part of the design
process, and shared ideas can
lead to improved designs.
(3-5-ETS1-2)

Tests are often designed to
identify failure points or
difficulties, which suggest the
elements of the design that
need to be improved. (3-5-
ETS1-3)

ETS1.C: Optimizing the
Design Solution

Different solutions need to be
tested in order to determine
which of them best solves the
problem, given the criteria and
the constraints. (3-5-ETS1-3)

demands for new and
improved technologies.
(3-5-ETS1-1)

Engineers improve existing
technologies or develop new
ones to increase their benefits,
decrease known risks, and
meet societal demands.
(3-5-ETS1-2)
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Generate and compare
multiple solutions to a
problem based on how well
they meet the criteria and
constraints of the design
problem. (3-5-ETS1-2)
Unit Essential Questions

● What happens when light from an object
enters the eye?

● How can scientific ideas be applied to
design, test, and refine a device that
converts energy from one form to another?

Unit Enduring Understandings
● Cause-and-effect relationships are routinely

identified.
● An object can be seen when light reflected

from its surface enters the eyes.
● Science affects everyday life.
● Most scientists and engineers work in teams.
● Engineers improve existing technologies or

develop new ones.
● People’s needs and wants change over time,

as do their demands for new and improved
technologies.

● Engineers improve existing technologies or
develop new ones to increase their benefits,
decrease known risks, and meet societal
demands.

● Energy can be transferred in various ways
and between objects.

● Energy can also be transferred from place to
place by electric currents, which can then be
used locally to produce motion, sound, heat,
or light. The currents may have been
produced to begin with by transforming the
energy of motion into electrical energy.

● The expression “produce energy” typically
refers to the conversion of stored energy
into a desired form for practical use.

● Possible solutions to a problem are limited
by available materials and resources
(constraints).

● The success of a designed solution is
determined by considering the desired
features of a solution (criteria).

● Different proposals for solutions can be
compared on the basis of how well each one
meets the specified criteria for success or
how well each takes the constraints into
account.

● Research on a problem should be carried
out before beginning to design a solution.

● Testing a solution involves investigating
how well it performs under a range of likely
conditions.
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● If a beach ball lands in the surf, beyond
the breakers, what will happen to it?

● At whatever stage, communicating with
peers about proposed solutions is an
important part of the design process, and
shared ideas can lead to

● Science findings are based on recognizing
patterns.

● Similarities and differences in patterns can
be used to sort and classify natural
phenomena.

● Waves, which are regular patterns of
motion, can be made in water by disturbing
the surface.

● When waves move across the surface of
deep water, the water goes up and down in
place; there is no net motion in the direction
of the wave except when the water meets a
beach.

● Waves of the same type can differ in
amplitude (height of the wave) and
wavelength (spacing between wave peaks)

Unit Learning Targets
Students will understand ...

● Waves, which are regular patterns of motion, can be made in water by disturbing the surface.
When waves move across the surface of deep water, the water goes up and down in place; there is
no net motion in the direction of the wave except when the water meets a beach.

● Waves of the same type can differ in amplitude (height of the wave) and wavelength (spacing
between wave peaks).

● An object can be seen when light reflected from its surface enters the eyes.
● Digitized information can be transmitted over long distances without significant degradation.

High-tech devices, such as computers or cell phones, can receive and decode
information—convert it from digitized form to voice—and vice versa.

● Different solutions need to be tested in order to determine which of them best solves the problem,
given the criteria and the constraints.

Evidence of Learning
Summative Assessment:

● Identify cause-and-effect relationships.
● Develop a model to describe that light reflecting from objects and entering the eye allows objects

to be seen.
● Describe the various ways that energy can be transferred between objects.
● Apply scientific ideas to solve design problems.
● Develop a model (e.g., diagram, analogy, or physical model) of waves to describe patterns in

terms of amplitude and wavelength, and that waves can cause objects to move.

Formative/ Benchmark Assessments:
● Labs/observations
● Written evaluations

● Participation and Cooperation

Alternative Assessment:

16



See https://www.brainpop.com/science/energy/waves/
Suggested Lesson Plans & Pacing Guide

Lesson
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 – 8 weeks

How far can a whisper travel?
https://mysteryscience.com/waves/mystery-1/sou

nd-vibrations/50?r=7921390
In this Mystery, students build a paper cup

telephone to investigate the connection between
sounds and vibration.

1-2 Days

What would happen if you screamed in outer
space?

https://mysteryscience.com/waves/mystery-2/sou
nd-vibrations/51?r=7921390

In this Mystery, students explore the role that air
plays in enabling a sound vibration to travel. In

the activity students create a model of sound
vibration.

2-3 Days

Why are some sounds high and some sounds
low?

https://mysteryscience.com/waves/mystery-3/sou
nd-vibrations-waves/52?r=7921390

In this Mystery, students discover that sound is a
wave. In the activity students model the

relationship between a sound’s wavelength and its
pitch.

1-2 Days

Science Textbook Chapter 12 4-7 Days
4th Grade Waves Unit

https://learning-in-action.williams.edu/opportuniti
es/elementary-outreach/science-lessons/4th-grade

-waves-unit/

6-12 Days

Study Jams-Waves and Currents
http://studyjams.scholastic.com/studyjams/jams/s
cience/weather-and-climate/waves-and-currents.h

tm

< 1 Day

Study Jams-Sound
http://studyjams.scholastic.com/studyjams/jams/s

cience/energy-light-sound/sound.htm

< 1  Day

Bill Nye the Science Guy-Waves
https://www.youtube.com/watch?v=R89dJP5v1Tg

< 1 Day

Brainpop-Waves < 1 Day

Read Works
https://www.readworks.org/find-articles#!q:wave

s/g:/t:0/lc:/l:[]/pt:/features:/

< 1 Day
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Pinhole Cameras and Eyes
http://ngss.nsta.org/Resource.aspx?ResourceID=88
In this activity, students make a pinhole camera and
see images formed on an internal screen. They then

use a lens to see how this affects the images. Students
investigate variables in its construction, and explore
how it models the human eye's ability to receive and

process information.

1-2 Days

Wavelength and Amplitude
https://tbamoodle.tbaisd.org/pluginfile.php/16734/mod
_resource/content/1/Lesson%2015%20Wavelength%2

0and%20Amplitude%20Teachers%20Guide.pdf
Students will learn about wavelength and

amplitude and model wave patterns through
movement.

1-2 Days

Wave Properties Lab
Teacher Copy-

https://tbamoodle.tbaisd.org/pluginfile.php/16736/mod
_resource/content/1/Lesson%2016%20Wave%20Prop

erties%20Lab%20Teachers%20Guide.pdf
Lab Student Journal-

https://tbamoodle.tbaisd.org/pluginfile.php/16738/mod
_resource/content/1/Lesson%2016%20Wave%20Prop

erties%20Lab%20Student%20Journal.pdf
In this lab, students will identify the properties of
waves and relate them to the energy they carry.

1-2 Days

Amplitude of a Wave
https://tbamoodle.tbaisd.org/pluginfile.php/16740/mod
_resource/content/1/Lesson%2017%20Amplitude%20

of%20a%20Wave%20Teachers%20Guide.pdf
Students will use a rope to model and change the

amplitude of wave.

1-2 Days

What are waves?
https://betterlesson.com/lesson/628342/what-are-

waves
In this hands on lesson, students work at several
stations using everyday ordinary objects in order

to gain an understanding of different types of
waves and their properties.

1-2 Days

Properties of Waves
https://betterlesson.com/lesson/630477/properties

-of-waves
In this direct instruction lesson, students draw
sketches in their science notebooks in order to

make sense of wave properties.

1 Day

A Big Splash!
https://betterlesson.com/lesson/637618/mini-lesso

n-a-big-splash
Students drop several different sized objects into
a bucket of water and observe what happens by

measuring how long the wave continues after the
displacement.

1-2 Days
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Additional Teacher Resources:
Amplify Science Program

Students need multiple opportunities to draw models/diagrams and describe what they have observed.
Students also must be presented with the problem of designing a device that converts energy from one
form to another.  Students can describe what happens to our ability to see objects in a room with no light,
use a flashlight to describe differences in light, and students can create a poster that includes a diagram of
a device and a description of how the device transfers energy from one form to another.

● https://docs.google.com/document/d/1bjvjOx3YYU3zIKkp8osB1sCMH9Icm9dcFJBY2QZW6h0/edit

● http://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=15 (National Science Teachers
Association, lessons bottom right)

● https://tbamoodle.tbaisd.org/course/view.php?id=161 (Next Generations Science Lessons)

● https://betterlesson.com/next_gen_science/browse/2135/ngss-4-ps-physical-sciences?from=mega

menu_domain (Better Lessons)

Curriculum Development Resources
New Jersey Student Learning Standards – Science, 2020

STEM Teaching Tool #46

STEM Teaching Tool #15: Equity

STEM Teaching Tool #59:  Supporting Students who Receive Special Services

WIDA 2021 ELD Standards

Amplify Science
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Unit III Overview
Content Area: Science
Unit Title: From Molecules to Organisms: Structure and Process and Engineering

Design
Target Course/Grade Level: 4th Grade
Unit Summary:
Fourth-grade students develop an understanding that plants and animals have internal and external
structures that function to support survival, growth, behavior, and reproduction.  Students are expected to
demonstrate grade-appropriate proficiency in developing and using models.  Students are expected to use
these practices to demonstrate understanding of the core ideas.

Student Learning Objectives
● Use a model to describe that animals receive different types of information through their senses,

process the information in their brain, and respond to the information in different ways.
● Develop a model to describe that light reflecting from objects and entering the eye allows objects

to be seen.
● Construct an argument that plants and animals have internal and external structures that function

to support survival, growth, behavior, and reproduction.
Related Content
RI.4.1 Refer to details and examples in a text when explaining what the text says explicitly and
when drawing inferences from the text. (4-PS3-1)

RI.4.3 Explain events, procedures, ideas, or concepts in a historical, scientific, or technical text,
including what happened and why, based on specific information in the text. (4-PS3-1)

RI.4.9 Integrate information from two texts on the same topic in order to write or speak about the
subject knowledgeably. (4-PS3-1)

W.4.2 Write informative/explanatory texts to examine a topic and convey ideas and information
clearly. (4- PS3-1)

W.4.7 Conduct short research projects that build knowledge through investigation of different
aspects of a topic. (4-PS3-2), (4-PS3-3), (4-PS3-4)

W.4.8 Recall relevant information from experiences or gather relevant information from print and
digital sources; take notes and categorize information and provide a list of sources. (4-PS3-1),
(4-PS3-2), (4- PS3-3), (4-PS3-4)

W.4.9 Draw evidence from literary or informational texts to support analysis, reflection, and
research. (4- PS3-1)

Mathematics:
4.OA.A.3 Solve multistep word problems posed with whole numbers and having whole-number
answers using the four operations, including problems in which remainders must be interpreted.
Represent these problems using equations with a letter standing for the unknown quantity. Assess
the reasonableness of answers using mental computation and estimation strategies including
rounding. (4-PS3-4)
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MP.4 Model with mathematics. (3-5-ETS1-1), (3-5-ETS1-2), (3-5-ETS1-3)

Computer Science and Design Thinking:
8.1.5.DA.1: Collect, organize, and display data in order to highlight relationships or support a
claim.
8.2.5.ETW.1: Describe how resources such as material, energy, information, time, tools, people,
and capital are used in products or systems.
CRLLKS:
9.4.5.CT.1: Identify and gather relevant data that will aid in the problem-solving process (e.g.,
2.1.5.EH.4, 4-ESS3-1, 6.3.5.CivicsPD.2).
9.4.5.CT.4: Apply critical thinking and problem-solving strategies to different types of problems
such as personal, academic, community and global (e.g., 6.1.5.CivicsCM.3).
WIDA ELD Standards:
ELD-SC.4-5.Explain.Expressive - Construct scientific explanations that describe observations
and/or data about a phenomenon; establish neutral or objective stance in communicating results;
develop reasoning to show relationships between evidence and claims; and/or summarize and/or
compare multiple solutions to a problem based on how well they meet the criteria and constraints
of the design solution.

ELD-SC.4-5.Argue.Expressive Construct scientific arguments that introduce topic/phenomenon
in issues related to the natural and designed world(s); make and define a claim based on evidence,
data, and/or model; establish a neutral tone or an objective stance; and/or signal logical
relationships among reasoning, relevant evidence, data, and/or a model when making a claim

Code # New Jersey Student Learning Standards
4-PS3-1 Use evidence to construct an explanation relating the speed of an object to the energy of

that object.
4-PS3-2 Make observations to provide evidence that energy can be transferred from place to place

by sound, light, heat, and electric currents
4-PS3-3 Ask questions and predict outcomes about the changes in energy that occur when objects

collide
4-PS3-4 Apply scientific ideas to design, test, and refine a device that converts energy from one

form to another
Science and Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts

Asking Questions and
Defining Problems

Asking questions and defining
problems in grades 3–5 builds
on K–2 experiences and
progresses to specifying
qualitative relationships.

Ask questions that can be
investigated and predict
reasonable outcomes based on

PS3.A: Definitions of Energy

The faster a given object is
moving, the more energy it
possesses. (4-PS3-1)

Energy can be moved from
place to place by moving
objects or through sound,
light, or electric currents.
(4-PS3-2), (4-PS3-3)

Energy and Matter

Energy can be transferred in
various ways and between
objects. (4-PS3-1), (4-PS3-2),
(4-PS3-3), (4-PS3-4)

Connections to Engineering,
Technology, and Applications
of Science
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patterns such as cause and
effect relationships. (4-PS3-3)

Planning and Carrying Out
Investigations

Planning and carrying out
investigations to answer
questions or test solutions to
problems in 3–5 builds on K–2
experiences and progresses to
include investigations that
control variables and provide
evidence to support
explanations or design
solutions.

Make observations to produce
data to serve as the basis for
evidence for an explanation of
a phenomenon or test a design
solution. (4-PS3-2)

Constructing Explanations
and Designing Solutions

Constructing explanations and
designing solutions in 3–5
builds on K–2 experiences and
progresses to the use of
evidence in constructing
explanations that specify
variables that describe and
predict phenomena and in
designing multiple solutions to
design problems.

Use evidence (e.g.,
measurements, observations,
patterns) to construct an
explanation. (4-PS3-1)

Apply scientific ideas to solve
design problems. (4-PS3-4)

PS3.B: Conservation of
Energy and Energy Transfer

Energy is present whenever
there are moving objects,
sound, light, or heat. When
objects collide, energy can be
transferred from one object to
another, thereby changing
their 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. (4-PS3-2),
(4- PS3-3)

Light also transfers energy
from place to place. (4-PS3-2)

Energy can also be transferred
from place to place by electric
currents, which can then be
used locally to produce
motion, sound, heat, or light.
The currents may have been
produced to begin with by
transforming the energy of
motion into electrical energy.
(4- PS3-2), (4-PS3-4) PS3.C:

Relationship Between Energy
and Forces

When objects collide, the
contact forces transfer energy
so as to change the objects’
motions. (4- PS3-3)

PS3.D: Energy in Chemical
Processes and Everyday Life

The expression “produce
energy” typically refers to the
conversion of stored energy

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

Engineers improve existing
technologies or develop new
ones. (4-PS3-4)

Connections to Nature of
Science

Science is a Human Endeavor

Most scientists and engineers
work in teams. (4-PS3-4)

Science affects everyday life.
(4- PS3-4)
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into a desired form for
practical use. (4-PS3-4)

ETS1.A: Defining Engineering
Problems

Possible solutions to a
problem are limited by
available materials and
resources (constraints). The
success of a designed solution
is determined by considering
the desired features of a
solution (criteria). Different
proposals for solutions can be
compared on the basis of how
well each one meets the
specified criteria for success
or how well each takes the
constraints into account.
(secondary to 4-PS3- 4)

3-5-ETS1-1 Define a simple design problem reflecting a need or a want that includes specified criteria
for success and constraints on materials, time, or cost.

3-5-ETS1-2 Generate and compare multiple possible solutions to a problem based on how well each is
likely to meet the criteria and constraints of the problem.

3-5-ETS1-3 Plan and carry out fair tests in which variables are controlled and failure points are
considered to identify aspects of a model or prototype that can be improved.

Science and Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts

Asking Questions and
Defining Problems

Asking questions and defining
problems in 3–5 builds on K–2
experiences and progresses to
specifying qualitative
relationships.

Define a simple design
problem that can be solved
through the development of an
object, tool, process, or system
and includes several criteria
for success and constraints on
materials, time, or cost.
(3-5-ETS1-1)

ETS1.A: Defining and
Delimiting Engineering
Problems

Possible solutions to a
problem are limited by
available materials and
resources (constraints). The
success of a designed solution
is determined by considering
the desired features of a
solution (criteria). Different
proposals for solutions can be
compared on the basis of how
well each one meets the
specified criteria for success
or how well each takes the

Connections to Engineering,
Technology, and Applications
of Science

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

People’s needs and wants
change over time, as do their
demands for new and
improved technologies.
(3-5-ETS1-1)

Engineers improve existing
technologies or develop new
ones to increase their benefits,
decrease known risks, and
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Planning and Carrying Out
Investigations

Planning and carrying out
investigations to answer
questions or test solutions to
problems in 3–5 builds on K–2
experiences and progresses to
include investigations that
control variables and provide
evidence to support
explanations or design
solutions.

Plan and investigate
collaboratively to produce data
to serve as the basis for
evidence, using fair tests in
which variables are controlled
and the number of trials
considered. (3-5-ETS1-3)

Constructing Explanations
and Designing Solutions

Constructing explanations and
designing solutions in 3–5
builds on K–2 experiences and
progresses to the use of
evidence in constructing
explanations that specify
variables that describe and
predict phenomena and in
designing multiple solutions to
design problems.

Generate and compare
multiple solutions to a
problem based on how well
they meet the criteria and
constraints of the design
problem. (3-5-ETS1-2)

constraints into account.
(3-5-ETS1-1)

ETS1.B: Developing Possible
Solutions

Research on a problem, such
as climate change, should be
carried out before beginning
to design a solution. Testing a
solution involves investigating
how well it performs under a
range of likely conditions.
(3-5-ETS1-2)

At whatever stage,
communicating with peers
about proposed solutions is an
important part of the design
process, and shared ideas can
lead to improved designs.
(3-5-ETS1-2)

Tests are often designed to
identify failure points or
difficulties, which suggest the
elements of the design that
need to be improved. (3-5-
ETS1-3)

ETS1.C: Optimizing the
Design Solution

Different solutions need to be
tested in order to determine
which of them best solves the
problem, given the criteria and
the constraints. (3-5-ETS1-3)

meet societal demands.
(3-5-ETS1-2)

Unit Essential Questions

● How do internal and external parts of
plants and animals help them to survive,
grow, behave, and reproduce?

Unit Enduring Understandings

● A system can be described in terms of its
components and their interactions.

24



● How do animals receive and process
different types of information from their
environment in order to respond
appropriately?

● Plants and animals have both internal and
external structures that serve various
functions in growth, survival, behavior, and
reproduction

● A system can be described in terms of its
components and its interactions.

● Different sense receptors are specialized for
particular kinds of information, which may
be then processed by the animal’s brain.

● Animals are able to use their perceptions
and memories to guide their actions.

Unit Learning Targets
Students will understand …

● Plants and animals have both internal and external structures that serve various functions in
growth, survival, behavior, and reproduction.

● Different sense receptors are specialized for particular kinds of information, which may be then
processed by the animal’s brain. Animals are able to use their perceptions and memories to guide
their actions.

Evidence of Learning
Summative Assessment:

● Describe a system in terms of its components and their interactions.
● Construct an argument to support the claim that plants and animals have internal and external

structures that function to support survival, growth, behavior, and reproduction. Examples of
structures could include:  Thorns  Stems  Roots  Colored petals  Heart  Stomach  Lung  Brain
Skin

● Use a model to describe that animals receive different types of information through their senses,
process the information in their brain, and respond to the information in different ways.

Formative/Benchmark Assessments:
● Labs/observations
● Written evaluations

● Participation and Cooperation

Alternative Assessments: See https://www.brainpop.com/science/diversityoflife/ classification/
Suggested Lesson Plans & Pacing Guide

Lesson
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 – 8 weeks

Why do your biceps bulge?
https://mysteryscience.com/body/mystery-1/muscles-skelet

on/59?r=7921390
Students discover the mechanism by which their muscles
control their bones (i.e., how their bodies move!). In the
activity, students develop a robotic finger based on how

their own fingers work.

1-2 Days

What do blind people see?
https://mysteryscience.com/body/mystery-2/eyes-vision/60

1-2 Days
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?r=7921390
Students discover the basics of how their eyes work, and
figure out some of the causes of vision problems. In the

activity, students develop a working model of a human eye.
How can animals see in the dark?

https://mysteryscience.com/body/mystery-3/how-eyes-wor
k/61?r=7921390

Students delve further into the workings of the eye,
exploring the function of their iris and pupil. In the activity,
students add to their eye model (created in Mystery 2) and

experiment to see how the pupil affects vision.

1-2 Days

How does your brain control your body?
https://mysteryscience.com/body/mystery-4/brain-nerves/6

2?r=7921390
Students explore the brain’s role in receiving information

from the senses, processing that information, and
controlling the muscles to enable movement. In the

activity, students test their reflexes and develop a mental
model of how their brain works.

1-2 Days

Studies Weekly Life Science Weeks 1-7 4-7 Days
Science Textbook Chapters 3 and 4 4-7 Days

Trueflix Animal Kingdom 1 Day
Trueflix Human Body 1 Day

Intro to Structure and Function
https://www.youtube.com/watch?v=jHCwYpt5CDw

1 Day

Structure and Function Lessons
http://learningintwolanguages.com/4ls1a-structure-function

-and/

5 Days

Study Jams-Animal Life Cycles
http://studyjams.scholastic.com/studyjams/jams/science/ani

mals/animal-life-cycles.htm

1-2 Days

Study Jams-Animal Organ Systems
http://studyjams.scholastic.com/studyjams/jams/science/ani

mals/animal-organ-systems.htm

1-2 Days

Human Body Systems
https://www.youtube.com/watch?v=nnjmrrQ6xOs

1-2 Days

Brain Pop-Animal Classifications
https://www.brainpop.com/science/diversityoflife/

classification/

< 1 Day

Brain Pop- Amphibians
https://www.brainpop.com/science/diversityoflife/

amphibians/

< 1 Day

Brain Pop- Fish
https://www.brainpop.com/science/diversityoflife/fish/

< 1 Day

Brain Pop- Mammals
https://www.brainpop.com/science/diversityoflife/

mammals/

< 1 Day

Brain Pop- Reptiles
https://www.brainpop.com/science/diversityoflife/reptiles/

< 1 Day

Brain Pop-Birds < 1 Day
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https://www.brainpop.com/science/diversityoflife/birds/0
Brain Pop-Plants

http://studyjams.scholastic.com/studyjams/jams/science/
index.htm

< 1 Day

Brain Pop-Kingdoms
https://www.brainpop.com/science/diversityoflife/

sixkingdoms/

< 1 Day

Brain Pop-Bacteria
https://www.brainpop.com/science/diversityoflife/bacteria/

< 1 Day

Brain Pop-Algae
https://www.brainpop.com/science/diversityoflife/algae/

< 1 Day

Brain Pop-Senses
https://www.brainpop.com/search/?keyword=senses

< 1 Day

The Food Chain
https://www.khanacademy.org/partner-content/mit-k12/che

m-and-bio/v/a-million-sharks

< 1 Day

Limb Structures and Functions Lab
http://teacherweb.com/MA/SERSD/ScienceCurriculumSup

port/TWevolution.pdf

2-3 Days

Read Works-The animal Kingdom
http://digital.readworks.org/article/b19799a1-56ed-422c-a5
b8-a6386eed4906?search=%3Fq%3Danimal%20life%20sy

stems%26g%3D20%26s0%3D0#!articleTab:content/

< 1 Day

Read Works-Animal Reproduction and Development
http://digital.readworks.org/article/ffc139c4-09ca-45ab-8b6
5-440479497870?search=%3Fq%3Danimal%20life%20sys

tems%26g%3D20%26s0%3D0#!articleTab:content/

1 Day

Additional Teacher Resources:

Amplify Science Program

Students need multiple opportunities to describe the structures and functions of a variety of plants and
animals.  Students also need these opportunities to describe the interactions that occur among the
structures within the plant or animal system.  To continue the progression of learning, fourth graders focus
on the sense of sight, using models to understand and describe that light reflects from objects and enters
the eye, allowing objects to be seen.

● http://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=15 (National Science Teachers
Association, lessons bottom right)

● https://tbamoodle.tbaisd.org/course/view.php?id=161 (Next Generations Science Lessons)
● https://betterlesson.com/next_gen_science/browse/2135/ngss-4-ps-physical-sciences?from=mega

menu_domain (Better Lessons)
Science Textbook
Curriculum Development Resources
New Jersey Student Learning Standards – Science, 2020
STEM Teaching Tool #15: Equity
STEM Teaching Tool #59:  Supporting Students who Receive Special Services
WIDA 2021 ELD Standards
Amplify Science
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Unit IV Overview

Content Area: Science

Unit Title: Earth’s Place in the Universe 4-ESS1, Earth’s Systems 4-ESS2 and
Engineering Design 3-5-ETS1

Target Course/Grade Level: 4th Grade

Unit Summary:
Fourth-grade students apply their knowledge of natural Earth processes to generate and compare
multiple solutions to reduce the impacts of natural Earth processes on humans.  In order to describe
patterns of Earth's features, students analyze and interpret data from maps.  Students develop
understandings of the effects of weathering and the rate of erosion by water, ice, wind, or vegetation.
The crosscutting concepts of patterns and cause and effect are called out as organizing concepts.
Students demonstrate grade-appropriate proficiency in planning and carrying out investigations and
constructing explanations.  Students are also expected to use these practices to demonstrate
understanding of the core ideas.

Student Learning Objectives

● Make observations and/or measurements to provide evidence of the effects of weathering or the
rate of erosion by water, ice, wind, or vegetation.

● Identify evidence from patterns in rock formations and fossils in rock layers to support an
explanation for changes in a landscape over time.

● Analyze and interpret data from maps to describe patterns of Earth’s features.
● Generate and compare multiple solutions to reduce the impacts of natural Earth processes on

humans.

Related Content:
ELA:

RI.4.7 Interpret information presented visually, orally, or quantitatively (e.g., in charts, graphs,
diagrams, time lines, animations, or interactive elements on Web pages) and explain how the
information contributes to an understanding of the text in which it appears. (4-ESS2-2)

W.4.7 Conduct short research projects that build knowledge through investigation of different
aspects of a topic. (4-ESS1-1)

W.4.8 Recall relevant information from experiences or gather relevant information from print
and digital sources; take notes and categorize information and provide a list of sources.
(4-ESS1-1)

W.4.9 Draw evidence from literary or informational texts to support analysis, reflection, and
research. (4- ESS1-1)

Mathematics:
MP.2 Reason abstractly and quantitatively. (4-ESS1-1)

28



MP.4 Model with mathematics. (4-ESS1-1)

4.MD.A.1 Know relative sizes of measurement units within one system of units including km,
m, cm; kg, g; lb, oz.; l, ml; hr, min, sec. Within a single system of measurement, express
measurements in a larger unit in terms of a smaller unit. Record measurement equivalents in a
two-column table. (4-ESS1-1)

4.MD.A.2 Use the four operations to solve word problems involving distances, intervals of
time, liquid volumes, masses of objects, and money, including problems involving simple
fractions or decimals, and problems that require expressing measurements given in a larger
unit in terms of a smaller unit. Represent measurement quantities using diagrams such as
number line diagrams that feature a measurement scale. (4-ESS2-1), (4-ESS2-2)

WIDA ELD Standards:
ELD-SC.4-5.Argue.Interpretive - Interpret scientific arguments by identifying relevant
evidence from data, models, and/or information from investigations of phenomena or design
solutions; comparing reasoning and claims based on evidence; and/or distinguishing among
facts, reasoned judgment based on research findings, and speculation in an explanation.

Code # New Jersey Student Learning Standards

4-ESS1-1 Identify evidence from patterns in rock formations and fossils in rock layers to
support an explanation for changes in a landscape over time.

Science and Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts

Constructing Explanations
and Designing Solutions

Constructing explanations
and designing solutions in
3–5 builds on K–2
experiences and progresses to
the use of evidence in
constructing explanations that
specify variables that describe
and predict phenomena and in
designing multiple solutions
to design problems.

Identify the evidence that
supports particular points in
an explanation. (4-ESS1-1)

ESS1.C: The History of
Planet Earth

Local, regional, and global
patterns of rock formations
reveal changes over time due
to earth forces, such as
earthquakes. The presence
and location of certain fossil
types indicate the order in
which rock layers were
formed. (4-ESS1-1)

Patterns

Patterns can be used as
evidence to support an
explanation. (4-ESS1-1)

Connections to Nature of
Science
Scientific Knowledge
Assumes an Order and
Consistency in Natural
Systems

Science assumes consistent
patterns in natural systems.
(4- ESS1-1)

4-ESS2-1 Make observations and/or measurements to provide evidence of the effects of
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weathering or the rate of erosion by water, ice, wind, or vegetation.

4-ESS2-2 Analyze and interpret data from maps to describe patterns of Earth’s features

Science and Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts

Planning and Carrying Out
Investigations

Planning and carrying out
investigations to answer
questions or test solutions to
problems in 3–5 builds on
K–2 experiences and
progresses to include
investigations that control
variables and provide
evidence to support
explanations or design
solutions.

Make observations and/or
measurements to produce
data to serve as the basis for
evidence for an explanation
of a phenomenon. (4-ESS2-1)

Analyzing and Interpreting
Data

Analyzing data in 3–5 builds
on K–2 experiences and
progresses to introducing
quantitative approaches to
collecting data and
conducting multiple trials of
qualitative observations.
When possible and feasible,
digital tools should be used.

Analyze and interpret data to
make sense of phenomena
using logical reasoning.
(4-ESS2-2)

ESS2.A: Earth Materials and
Systems

Rainfall helps to shape the
land and affects the types of
living things found in a
region. Water, ice, wind,
living organisms, and gravity
break rocks, soils, and
sediments into smaller
particles and move them
around. (4-ESS2- 1)

ESS2.B: Plate Tectonics and
Large-Scale System
Interactions

The locations of mountain
ranges, deep ocean trenches,
ocean floor structures,
earthquakes, and volcanoes
occur in patterns. Most
earthquakes and volcanoes
occur in bands that are often
along the boundaries between
continents and oceans. Major
mountain chains form inside
continents or near their
edges. Maps can help locate
the different land and water
features areas of Earth.
(4-ESS2-2)

ESS2.E: Biogeology

Living things affect the
physical characteristics of
their regions. (4- ESS2-1)

Patterns

Patterns can be used as
evidence to support an
explanation. (4-ESS2- 2)

Cause and Effect

Cause and effect
relationships are routinely
identified, tested, and used to
explain change. (4-ESS2- 1)
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3-5-ETS1-1 Define a simple design problem reflecting a need or a want that includes
specified criteria for success and constraints on materials, time, or cost.

3-5-ETS1-2 Generate and compare multiple possible solutions to a problem (e.g. climate
change) based on how well each is likely to meet the criteria and constraints
of the problem.

3-5-ETS1-3 Plan and carry out fair tests in which variables are controlled and failure
points are considered to identify aspects of a model or prototype that can be
improved.

Science and Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts

Asking Questions and
Defining Problems

Asking questions and
defining problems in 3–5
builds on K–2 experiences
and progresses to specifying
qualitative relationships.

Define a simple design
problem that can be solved
through the development of
an object, tool, process, or
system and includes several
criteria for success and
constraints on materials, time,
or cost. (3-5-ETS1-1)

Planning and Carrying Out
Investigations

Planning and carrying out
investigations to answer
questions or test solutions to
problems in 3–5 builds on
K–2 experiences and
progresses to include
investigations that control
variables and provide
evidence to support
explanations or design
solutions.

ETS1.A: Defining and
Delimiting Engineering
Problems

Possible solutions to a
problem are limited by
available materials and
resources (constraints). The
success of a designed
solution is determined by
considering the desired
features of a solution
(criteria). Different proposals
for solutions can be
compared on the basis of how
well each one meets the
specified criteria for success
or how well each takes the
constraints into account.
(3-5-ETS1-1)

ETS1.B: Developing Possible
Solutions

Research on a problem, such
as climate change, should be
carried out before beginning
to design a solution. Testing a
solution involves
investigating how well it
performs under a range of
likely conditions.
(3-5-ETS1-2)

Connections to Engineering,
Technology, and Applications
of Science

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

People’s needs and wants
change over time, as do their
demands for new and
improved technologies.
(3-5-ETS1-1)

Engineers improve existing
technologies or develop new
ones to increase their
benefits, decrease known
risks, and meet societal
demands. (3-5-ETS1-2)
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Plan and investigate
collaboratively to produce
data to serve as the basis for
evidence, using fair tests in
which variables are controlled
and the number of trials
considered. (3-5-ETS1-3)

Constructing Explanations
and Designing Solutions

Constructing explanations
and designing solutions in
3–5 builds on K–2
experiences and progresses to
the use of evidence in
constructing explanations that
specify variables that describe
and predict phenomena and in
designing multiple solutions
to design problems.

Generate and compare
multiple solutions to a
problem based on how well
they meet the criteria and
constraints of the design
problem. (3-5-ETS1-2)

At whatever stage,
communicating with peers
about proposed solutions is
an important part of the
design process, and shared
ideas can lead to improved
designs. (3-5-ETS1-2)

Tests are often designed to
identify failure points or
difficulties, which suggest the
elements of the design that
need to be improved. (3-5-
ETS1-3)

ETS1.C: Optimizing the
Design Solution

Different solutions need to be
tested in order to determine
which of them best solves the
problem, given the criteria
and the constraints.
(3-5-ETS1-3)

Unit Essential Questions:
● How can evidence of the effects of

weathering or the rate of erosion by water,
ice, wind, or vegetation be observed or
measured?

● What can rock formations tell us about the
past?

Unit Enduring Understandings
● Cause-and-effect relationships are

routinely identified, tested, and used to
explain change.

● Water, ice, wind, living organisms, and
gravity break rocks, soils, and sediments
into smaller particles and move them
around.

● Rainfall helps to shape the land and
affects the types of living things found in
a region.

● Living things affect the physical
characteristics of their regions.

● Science assumes consistent patterns in
natural systems.

● Patterns can be used as evidence to
support an explanation.
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● What can maps tell us about the features
of the world?

● In what ways can the impacts of natural
Earth processes on humans be reduced?

● Local, regional, and global patterns of
rock formations reveal changes over time
due to earth forces, such as earthquakes.

● The presence and location of certain fossil
types indicate the order in which rock
layers were formed.

● Patterns can be used as evidence to
support an explanation.

● Maps can help locate the different land
and water features of Earth.

● The locations of mountain ranges, deep
ocean trenches, ocean floor structures,
earthquakes, and volcanoes occur in
patterns.

● Most earthquakes and volcanoes occur in
bands that are often along the boundaries
between continents and oceans.

● Major mountain chains form inside
continents or near their edges.

● Cause-and-effect relationships are
routinely identified, tested, and used to
explain change.

● Engineers improve existing technologies
or develop new ones to increase benefits,
decrease known risks, and meet societal
demands.

● A variety of hazards result from natural
processes (e.g., earthquakes, floods,
tsunamis, volcanic eruptions).

● Humans cannot eliminate the hazards, but
they can take steps to reduce their
impacts.

● Research on a problem should be carried
out before beginning to design a solution.

● Testing a solution involves investigating
how well it performs under a range of
likely conditions.

● At whatever stage, communicating with
peers about proposed solutions to a
problem is an important part of the design
process, and shared ideas can lead to
improved designs.

● Tests are often designed to identify failure
points or difficulties, which suggest the
elements of the design that need to be
improved.

● Different solutions need to be tested in
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order to determine which of them best
solves the problem, given the criteria and
the constraints.

Unit Learning Targets
Students will understand...

● Local, regional, and global patterns of rock formations reveal changes over time due to earth
forces, such as earthquakes.

● The presence and location of certain fossil types indicate the order in which rock layers were
formed.

● Rainfall helps to shape the land and affects the types of living things found in a region. Water,
ice, wind, living organisms, and gravity break rocks, soils, and sediments into smaller particles
and move them around.

● The locations of mountain ranges, deep ocean trenches, ocean floor structures, earthquakes,
and volcanoes occur in patterns. Most earthquakes and volcanoes occur in bands that are often
along the boundaries between continents and oceans. Major mountain chains form inside
continents or near their edges. Maps can help locate the different land and water features areas
of Earth.

● Living things affect the physical characteristics of their regions.

Evidence of Learning

Summative Assessment:
• Identify, test, and use cause-and-effect relationships in order to explain change.
• Make observations and/or measurements to produce data to serve as the basis for evidence for

an explanation of a phenomenon.
• Make observations and/or measurements to produce evidence of the effects of weathering or

the rate of erosion by water, ice, wind, or vegetation. Examples of variables to test could
include:  Angle of slope in the downhill movement of water, Amount of vegetation, Speed of
the wind, Relative rate of deposition, Cycles of freezing and thawing of water, Cycles of
heating and cooling, and Volume of water flow.

• Identify the evidence that supports particular points in an explanation.
• Identify evidence from patterns in rock formations and fossils in rock layers to support an

explanation for changes in a landscape over time. Examples of evidence from patterns could
include rock layers with marine shell fossils above rock layers with plant fossils and no shells,
indicating a change from land to water over time.  A canyon with different rock layers in the
walls and a river in the bottom, indicating that over time a river cut through the rock.

● Support an explanation using patterns as evidence.
• Analyze and interpret data to make sense of phenomena using logical reasoning.
• Analyze and interpret data from maps to describe patterns of Earth’s features. Maps can

include:  Topographic maps of Earth’s land; topographic maps of Earth’s ocean floor  Locations
of mountains  Locations of continental boundaries  Locations of volcanoes and earthquakes

• Identify and test cause-and-effect relationships in order to explain change.
• Generate multiple solutions to a problem and compare them based on how well they meet the

criteria and constraints of the design solution.
● Generate and compare multiple solutions to reduce the impacts of natural Earth processes on

humans (Assessment is limited to earthquakes, floods, tsunamis, and volcanic eruptions.)
Examples of solutions could include:  Designing an earthquake-resistant building; improving
monitoring of volcanic activity
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Formative/Benchmark Assessments:

● Labs/observations
● Written evaluations

Participation and Cooperation

Alternative Assessment: See https://www.brainpop.com/science/diversityoflife/fossils/

Suggested Lesson Plans & Pacing Guide

Lesson
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 – 8 weeks

Studies Weekly: Earth Science, Weeks 1, 2, 3,
4, and 5

6-9 Days

Science Text Chapter 5 5 Days

Science Text Chapter 6, Lessons 1, 2, and 3 5 Days

Mystery Science 1: Volcanoes, Rock Cycle
and Earth’s Surface

https://mysteryscience.com/rocks/mystery-1/vol
canoes-rock-cycle-earth-s-surface/53?r=812159

3

2-3 Days
*Note-The four Mysteries here are also

appropriate for the next standard: Earth’s
Systems.

Mystery 1 Reading:
http://magazines.scholastic.com/news/2015/04/

A-Volcano-Erupts-in-Chile

1-2 Days

Mystery 2:  Volcanoes, Rock Cycle and
Earth’s Surface continued

https://mysteryscience.com/rocks/mystery-2/vol
canoes-rock-cycle-and-earth-s-surface/55?r=812

1593

2-3 Days

Mystery 2 Reading:
http://magazines.scholastic.com/kids-press/news

/2015/01/Hawaii-Volcano-Watch

1-2 Days

Mystery 3: Weathering and Destructive
Forces

https://mysteryscience.com/rocks/mystery-3/we
athering-destructive-forces/57?r=8121593

2 Days
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Mystery 4: Erosion, Natural Hazards and
Engineering

https://mysteryscience.com/rocks/mystery-4/ero
sion-natural-hazards-engineering/58?r=8121593

1-2 Days

Mystery 4 Reading:
http://www.npr.org/2011/06/06/136935162/slow
-motion-landslide-threatens-homes-in-new-york

1-2 Days

Bill Nye-Erosion
https://www.schooltube.com/video/9522ccca25

154ea897ff/Bill%20Nye%20erosion (video)

http://www.starmaterials.com/VideoGuide/BN/
BNE/Erosion/total.pdf (worksheet)

1 Day

Brainpop-Fossils
https://www.brainpop.com/science/diversityoflif

e/fossils/

< 1 Day

Brainpop-Types of rocks
https://www.brainpop.com/science/earthsystem/

typesofrocks/

< 1 Day

Brainpop-Rock cycle
https://www.brainpop.com/science/earthsystem/

rockcycle/

< 1 Day

Bill Nye-Fossils
https://www.youtube.com/watch?v=jVulx6gDE

ZI (video)
http://www.starmaterials.com/VideoGuide/BN/

BNL/Fossils/total.pdf (worksheet)

1 Day

Brainpop-Plate Tectonics and Earthquakes
https://www.brainpop.com/science/earthsystem/

rockcycle/

< 1 Day

Study Jams-Weathering and Erosion
http://studyjams.scholastic.com/studyjams/jams/
science/rocks-minerals-landforms/weathering-a

nd-erosion.htm

< 1 Day

Readworks-The Forces that Shape Rocks
(Weathering)

http://digital.readworks.org/article/6cd72cc6-11
da-4467-85f9-d99de98dce63?search=%3Fq%3
Dweathering%26g%3D20%26s0%3D0#!article

Tab:content/

< 1 Day
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Readworks-Digital “What happens when it
rains?” (Erosion)

http://digital.readworks.org/article/74be497f-2d
ec-40c0-9e20-3b922c452b19?search=%3Fq%3
Derosion%26g%3D20%26s0%3D0#!articleTab:

questionsets/

< 1 Day

Raz Kids-A Landforms Adventure- Multi-
level Book

https://www.raz-plus.com/books/leveled-book
s/book/?id=2008&lang=English

1 Day

Additional Teacher Resources:

Amplify Science Program

Students need multiple opportunities to understand cause-and-effect relationships when studying
physical weathering and the rate of erosion and how climate change may have an impact on these
natural phenomena.  In the classroom, students should build and use models that demonstrate how
wind, water, and ice cause change to the surface of the earth.  Stream tables, soil, sand, and water are
suggested materials to simulate the effects of moving water (rain, rivers) on rocks and soil.  Students
also need multiple opportunities to ask questions that will lead to further investigations.  In this unit,
students also need opportunities to observe ways in which plants affect the weathering and erosion of
earth materials.  Finally, students should have the opportunity to analyze and interpret data from maps
to describe patterns of Earth’s features.

● http://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=15 (National Science Teachers
Association, lessons bottom right)

● https://tbamoodle.tbaisd.org/course/view.php?id=161 (Next Generations Science Lessons)

● https://betterlesson.com/next_gen_science/browse/2135/ngss-4-ps-physical-sciences?from=me

gamenu_domain (Better Lessons)

Curriculum Development Resources
New Jersey Student Learning Standards – Science, 2020

STEM Teaching Tool #15: Equity

STEM Teaching Tool #59:  Supporting Students who Receive Special Services

WIDA 2021 ELD Standards
Amplify Science
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Unit V Overview

Content Area: Science

Unit Title: Earth and Human Activity 4-ESS3 and Engineering Design 3-5-ETS1

Target Course/Grade Level: 4th Grade

Unit Summary:
Students obtain and combine information to describe that energy and fuels are derived from natural
resources and that their uses affect the environment. For example, fossil fuels, such as coal, oil, and
natural gas, are matter.  When fossil fuels are burned, energy stored in the fuel can be transferred from
stored energy to heat, light, electrical, and/or motion energy.  Energy can also be obtained from other
sources, such as wind, water, and sunlight.  Air and water are both matter, but when they are moving,
they have motion energy.  Energy from wind (moving air) and from moving water can be transferred
into electrical energy.  Light energy from the sun can also be transferred to heat energy or electrical
energy.  As students learn about fuels and other sources of energy, they should determine which sources
are renewable and which are nonrenewable.  As the population continues to grow, so does the demand
for energy. Human use of natural resources for energy, however, has multiple effects on the
environment. The crosscutting concepts of cause and effect, energy and matter, and the interdependence
of science, engineering, and technology, and influence of science, engineering, and technology on
society and the natural world are called out as organizing concepts for these disciplinary core ideas.

Student Learning Objectives

● Obtain and combine information to describe that energy and fuels are derived from natural
resources and their uses affect the environment.

● Generate and compare multiple solutions to reduce the impacts of natural Earth processes on
humans.

● Debate the pros and cons of environmental factors and decisions.

Related Content:

ELA:
RI.4.1 Refer to details and examples in a text when explaining what the text says explicitly and
when drawing inferences from the text. (4-ESS3-2)

RI.4.9 Integrate information from two texts on the same topic in order to write or speak about
the subject knowledgeably. (4-ESS3-2)

W.4.7 Conduct short research projects that build knowledge through investigation of different
aspects of a topic. (4-ESS3-1)

W.4.8 Recall relevant information from experiences or gather relevant information from print
and digital sources; take notes and categorize information, and provide a list of sources.
(4-ESS3-1)

W.4.9 Draw evidence from literary or informational texts to support analysis, reflection, and
research. (4- ESS3-1)
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Mathematics:
MP.2 Reason abstractly and quantitatively. (4-ESS3-1), (4-ESS3-2)

MP.4 Model with mathematics. (4-ESS3-1), (4-ESS3-2)

4.OA.A.1 Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 × 7 as a
statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal
statements of multiplicative comparisons as multiplication equations. (4-ESS3-1), (4-ESS3-2)

WIDA ELD Standards
ELD-SC.4-5.Argue.Expressive Construct scientific arguments that introduce
topic/phenomenon in issues related to the natural and designed world(s); and/or make and
define a claim based on evidence, data, and/or model.

Code # New Jersey Student Learning Standards

4-ESS3-1 Obtain and combine information to describe that energy and fuels are derived
from natural resources and their uses affect the environment

4-ESS3-2 Generate and compare multiple solutions to reduce the impacts of natural
Earth processes on humans

Science and Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts

Constructing Explanations
and Designing Solutions

Constructing explanations
and designing solutions in
3–5 builds on K–2
experiences and progresses to
the use of evidence in
constructing explanations that
specify variables that describe
and predict phenomena and in
designing multiple solutions
to design problems.

Generate and compare
multiple solutions to a
problem based on how well
they meet the criteria and
constraints of the design
solution. (4-ESS3-2)

ESS3.A: Natural Resources

Energy and fuels that humans
use are derived from natural
sources, and their use affects
the environment in multiple
ways. Some resources are
renewable over time, and
others are not. (4-ESS3- 1)

ESS3.B: Natural Hazards

A variety of hazards result
from natural processes (e.g.,
earthquakes, tsunamis,
volcanic eruptions). Humans
cannot eliminate the hazards
but can take steps to reduce
their impacts. (4- ESS3-2)
(Note: This Disciplinary Core
Idea can also be found in

Cause and Effect

Cause and effect
relationships are routinely
identified and used to explain
change. (4-ESS3-1)

Cause and effect
relationships are routinely
identified, tested, and used to
explain change. (4-ESS3- 2)

Connections to Engineering,
Technology, and Applications
of Science

Interdependence of Science,
Engineering, and Technology

Knowledge of relevant
scientific concepts and
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Obtaining, Evaluating, and
Communicating Information
Obtaining, evaluating, and
communicating information
in 3–5 builds on K–2
experiences and progresses to
evaluate the merit and
accuracy of ideas and
methods.

Obtain and combine
information from books and
other reliable media to
explain phenomena. (4-
ESS3-1)

3.WC.)

ETS1.B: Designing Solutions
to Engineering Problems

Testing a solution involves
investigating how well it
performs under a range of
likely conditions. (secondary
to 4-ESS3-2)

research findings is important
in engineering. (4-ESS3- 1)

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

Over time, people’s needs
and wants change, as do their
demands for new and
improved technologies.
(4-ESS3-1)

Engineers improve existing
technologies or develop new
ones to increase their
benefits, to decrease known
risks, and to meet societal
demands. (4-ESS3-2)

3-5-ETS1-1 Define a simple design problem reflecting a need or a want that includes
specified criteria for success and constraints on materials, time, or cost.

3-5-ETS1-2 Generate and compare multiple possible solutions to a problem based on how
well each is likely to meet the criteria and constraints of the problem.

3-5-ETS1-3 Plan and carry out fair tests in which variables are controlled and failure
points are considered to identify aspects of a model or prototype that can be
improved.

Science and Engineering
Practices

Disciplinary Core Ideas Crosscutting Concepts

Asking Questions and
Defining Problems

Asking questions and
defining problems in 3–5
builds on K–2 experiences
and progresses to specifying
qualitative relationships.

Define a simple design
problem that can be solved
through the development of
an object, tool, process, or

ETS1.A: Defining and
Delimiting Engineering
Problems

Possible solutions to a
problem are limited by
available materials and
resources (constraints). The
success of a designed
solution is determined by
considering the desired
features of a solution
(criteria). Different proposals
for solutions can be

Connections to Engineering,
Technology, and Applications
of Science

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

People’s needs and wants
change over time, as do their
demands for new and
improved technologies.
(3-5-ETS1-1)
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system and includes several
criteria for success and
constraints on materials, time,
or cost. (3-5-ETS1-1)

Planning and Carrying Out
Investigations

Planning and carrying out
investigations to answer
questions or test solutions to
problems in 3–5 builds on
K–2 experiences and
progresses to include
investigations that control
variables and provide
evidence to support
explanations or design
solutions.

Plan and investigate
collaboratively to produce
data to serve as the basis for
evidence, using fair tests in
which variables are controlled
and the number of trials
considered. (3-5-ETS1-3)

Constructing Explanations
and Designing Solutions

Constructing explanations
and designing solutions in
3–5 builds on K–2
experiences and progresses to
the use of evidence in
constructing explanations that
specify variables that describe
and predict phenomena and in
designing multiple solutions
to design problems.

Generate and compare
multiple solutions to a
problem based on how well
they meet the criteria and

compared on the basis of how
well each one meets the
specified criteria for success
or how well each takes the
constraints into account.
(3-5-ETS1-1)

ETS1.B: Developing Possible
Solutions

Research on a problem, such
as climate change, should be
carried out before beginning
to design a solution. Testing a
solution involves
investigating how well it
performs under a range of
likely conditions.
(3-5-ETS1-2)

At whatever stage,
communicating with peers
about proposed solutions is
an important part of the
design process, and shared
ideas can lead to improved
designs. (3-5-ETS1-2)

Tests are often designed to
identify failure points or
difficulties, which suggest the
elements of the design that
need to be improved. (3-5-
ETS1-3)

ETS1.C: Optimizing the
Design Solution

Different solutions need to be
tested in order to determine
which of them best solves the
problem, given the criteria
and the constraints.
(3-5-ETS1-3)

Engineers improve existing
technologies or develop new
ones to increase their
benefits, decrease known
risks, and meet societal
demands. (3-5-ETS1-2)
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constraints of the design
problem. (3-5-ETS1-2)

Unit Essential Questions
● From what natural resources are energy

and fuels derived?
● In what ways does the human use of

natural resources affect the environment?

Unit Enduring Understandings
• Cause-and-effect relationships are

routinely identified and used to explain
change.

• Knowledge of relevant scientific concepts
and research findings is important in
engineering.

• Over time, people’s needs and wants
change, as do their demands for new and
improved technologies.

• Energy and fuels that humans use are
derived from natural sources.

• The use of energy and fuels from natural
sources affects the environment in
multiple ways.

• Some resources are renewable over time,
and others are not.

Unit Learning Targets
Students will understand…

● Natural Resources:  Energy and fuels that humans use are derived from natural sources, and
their use affects the environment in multiple ways.

● Some resources are renewable over time, and others are not.
● Natural Hazards:  A variety of hazards result from natural processes (e.g., earthquakes,

tsunamis, volcanic eruptions).
● Humans cannot eliminate the hazards but can take steps to reduce their impacts. Testing a

solution involves investigating how well it performs under a range of likely conditions.
(secondary to 4-ESS3-2)

Evidence of Learning

Summative Assessment:
● Identify cause-and-effect relationships in order to explain change.
● Obtain and combine information from books and other reliable media to explain phenomena.
● Obtain and combine information to describe that energy and fuels are derived from natural

resources and their uses affect the environment.
● Debate environmental issues while relying on use of learned vocabulary and referencing

articles read.
● Written persuasive argument with evidence to support claim.

Formative/Benchmark Assessments:

● Labs/observations
● Written evaluations

● Participation and Cooperation

Alternative Assessment: Students might conduct research in this unit and choose a topic to present or
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debate about.  The online resources on this topic are limitless.  Taking sides on an issue like drilling
would be practical in this unit and leads to persuasive writing.

Suggested Lesson Plans & Pacing Guide

Lesson
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 – 8 weeks

Studies Weekly-Earth Science: Weeks 6, 9 2-3 Days

Brainpop-Fossil Fuels and Humans and the
Environment

https://www.brainpop.com/search/?keyword=
Fossil+Fuels

< 1 Day

Brainpop-Natural Disasters
https://www.brainpop.com/search/?keyword=

tsunamis

< 1 Day

Readworks-Why are there Earthquakes?
http://digital.readworks.org/article/dcfb4e7a-b8e7-
4f6b-9640-1892327befd9?search=%3Fq%3Dnatur
al%20resources%26g%3D20%26s0%3D0#!article

Tab:content/

< 1 Day

Readworks-Protecting Our Planet
http://digital.readworks.org/article/7d662aed-1a55-
4836-8c0e-f42406976d8f?search=%3Fq%3Dfossil

s%26g%3D20%26s0%3D0#!articleTab:content/

< 1 Day

Readworks-Water Worries
https://www.readworks.org/article/Pollution-an
d-Conservation/8dce5855-f219-4e23-9831-86314

ab55bbf#!articleTab:content/

< 1 Day

Water Bottle and Pollution Video
https://vimeo.com/71386972

6 min.

Readworks-Who Owns the Arctic?
https://www.readworks.org/article/Who-Owns-t
he-Arctic/956e3734-7c8a-4232-845d-38fc9313f95

7#!articleTab:content/

< 1 Day

Readworks-Paired text: Ecological Changes
https://www.readworks.org/article/Ecological-C

1 Day
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https://www.readworks.org/article/Who-Owns-the-Arctic/956e3734-7c8a-4232-845d-38fc9313f957#!articleTab:content/
https://www.readworks.org/article/Who-Owns-the-Arctic/956e3734-7c8a-4232-845d-38fc9313f957#!articleTab:content/
https://www.readworks.org/article/Ecological-Change/fd1d3a4c-3ba6-4a67-9b87-1710bf18e010#!articleTab:content/


hange/fd1d3a4c-3ba6-4a67-9b87-1710bf18e010#
!articleTab:content/

Raz-Kids Multi Level Texts-George Washington
Carver and Crop Rotation

https://www.raz-plus.com/search/#doSearch=Se
arch&search

Terms=george%2Bwashington%2Bcarver&
searchView=list

1-2 Days

Better Lesson-Coal Mining/ Impacts/Uses
https://betterlesson.com/lesson/642163/coal-mini

ng-an-introduction

1 Day

Razz Kids-To Drill or Not to Drill
https://www.raz-plus.com/books/leveled-books/b

ook/?id=1526&lang=English

1 Day

Razz Kids-More Valuable Than Gold
https://www.raz-plus.com/books/leveled-books/b

ook/?id=1594

1 Day

Additional Teacher Resources:
● http://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=15 (National Science Teachers

Association, lessons bottom right)

● https://tbamoodle.tbaisd.org/course/view.php?id=161 (Next Generations Science Lessons)

● https://betterlesson.com/next_gen_science/browse/2135/ngss-4-ps-physical-sciences?from=me
gamenu_domain (Better Lessons)

● http://www.state.nj.us/education/modelcurriculum/sci/4u5.pdf

● http://www.state.nj.us/education/cccs/2016/science/4-ESS3.pdf

Curriculum Development Resource:
New Jersey Student Learning Standards -Science, 2020
STEM Teaching Tool #15: Equity

STEM Teaching Tool #59:  Supporting Students who Receive Special Services

WIDA 2021 ELD Standards

Amplify Science

Suggested and Optional Vocabulary
44

https://www.readworks.org/article/Ecological-Change/fd1d3a4c-3ba6-4a67-9b87-1710bf18e010#!articleTab:content/
https://www.readworks.org/article/Ecological-Change/fd1d3a4c-3ba6-4a67-9b87-1710bf18e010#!articleTab:content/
https://www.raz-plus.com/search/#doSearch=Search&search%20Terms=george%2Bwashington%2Bcarver&%20searchView=list
https://www.raz-plus.com/search/#doSearch=Search&search%20Terms=george%2Bwashington%2Bcarver&%20searchView=list
https://www.raz-plus.com/search/#doSearch=Search&search%20Terms=george%2Bwashington%2Bcarver&%20searchView=list
https://www.raz-plus.com/search/#doSearch=Search&search%20Terms=george%2Bwashington%2Bcarver&%20searchView=list
https://betterlesson.com/lesson/642163/coal-mining-an-introduction
https://betterlesson.com/lesson/642163/coal-mining-an-introduction
https://www.raz-plus.com/books/leveled-books/book/?id=1526&lang=English
https://www.raz-plus.com/books/leveled-books/book/?id=1526&lang=English
https://www.raz-plus.com/books/leveled-books/book/?id=1594
https://www.raz-plus.com/books/leveled-books/book/?id=1594
http://ngss.nsta.org/DisplayStandard.aspx?view=topic&id=15
https://tbamoodle.tbaisd.org/course/view.php?id=161
https://betterlesson.com/next_gen_science/browse/2135/ngss-4-ps-physical-sciences?from=megamenu_domain
https://betterlesson.com/next_gen_science/browse/2135/ngss-4-ps-physical-sciences?from=megamenu_domain
http://www.state.nj.us/education/modelcurriculum/sci/4u5.pdf
http://www.state.nj.us/education/cccs/2016/science/4-ESS3.pdf
https://www.nj.gov/education/cccs/2020/NJSLS-Science.pdf
http://stemteachingtools.org/assets/landscapes/STEM-Teaching-Tool-15-Equity-Overview2.pdf
http://stemteachingtools.org/assets/landscapes/STEM-Teaching-Tool-59-Special-Education.pdf
https://wida.wisc.edu/sites/default/files/resource/2012-ELD-Standards.pdf


Energy 4-PS3 and Engineering Design 3-5-ETS1

-Light Energy
-Photosynthesis
-Solar
-Heat (Thermal)
Energy
-Renewable
Energy Sources
-Non-renewable
Energy Sources
-Sound Energy
-Fossil Fuels
-Radiation
-Nuclear Energy
-Conduction
-Convection
-Repel
-Static Electricity
-Amplitude

-Fiber Optic
-Force
-Frequency
-Friction
-Gravity
-Motion
-Steam-powered
-Trough
-Velocity
-Wavelength
-Acceleration
-Astronomer
-Atmosphere
-Boulder
-Constant
-Contribution
-Direction
-Lever
-Knighted

-Reflection
-Refraction
-Sound Energy
-Transparent
-Vibration
-Wave
-Attract
-Compass
-Electricity
-Electromagnet
-Lodestone
-Magnet
-Magnetic
-Attraction
-Magnetic Field
-Ancestors
-Atmosphere
-Crest

-Fahrenheit
-Celsius
-Thermomete
r
-Echo
-Electromagn
etic wave
-Food Chain
-Light Energy
-Magnetism
-Mechanical
Wave
-Opaque
-Force
-Friction
-Gravity
-Inclined
Plane

-Magnetism
-Mass
-Mill
-Motion
-Obstacle
-Prediction
-Pull
-Pulley
-Push
-Reckoned
-Screw
-Simple
-Machine
-Speed
-Stub
-Wedge
-Weightlessness
-Wheel and Axle

Waves and their Applications in Technologies for Information Transfer 4-PS4 and
Engineering Design 3-5-ETS1

-Conduction
-Conductor
-Convection
-Radiation
-Insulator
-Sound Wave

-Wavelength
-Frequency
-Amplitude
-Electromagnetic
Spectrum

-Refraction
-Opaque
-Transparent
-Translucent
-Static Electricity

-Discharge
-Current
Electricity
-Attract
-Repel
-Magnetic
Field

-Generator
-Heat
-Vibration
-Echo
-Pitch
-Volume

From Molecules to Organisms: Structure and Process and Engineering Design 3-5-ETS1

-Organelle
-Cell
-Organism
-Organ
-Tissue
-Flagella
-Slide
-Stain

-Heredity
-Chromosome
-Genetics
-DNA
-Trait
-Genome
-Genes
-Generation

-Ecosystem
-Producer
-Consumer
-Decomposer
-Biome
-CFC
(chlorofluorocarb
on)

-Adaptation
-Camouflage
-Characteristi
c
-Colleague
-Emotionally
-Habitat
-Hollow

-Agriculture
-Cacti
-Chlorophyll
-Cloning
-Decomposition
-Embryologist
-Environment
-Estimate
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-Unicellular
-Microorganism
-Lens
-Magnification
-Microscope
-Amphibian
-Bipedal
-Civilization
-Companion
-Descend
-Equipped
-Fossilized
-Gill
-Interplanetary
-Mammal

-Parents
-Offspring
-Diversity
-Mollusk
-Organs
-Psychologist
-Retile
-Vertebrae
-Deforestation
-Endangered
-Endangered
Species
-Act
-Extinct
-National Park

-Interact
-Food Web
-Food Chain
-Competition
-Interdependent
-Poaching
-Protect
-Reef
-Survival
-Whaling
-Biotic Factor
-Abiotic Factor
-Population
-Community
-Grassland
-Tropical Rain
Forest

-Homing
-Hover
-Inherited
-Magnetic
Field
-Migrate
-Muffle
-Naturalist
-Nectar
-Ornithologist
-Pipette
-Planetarium
-Predator
-Soar
-Species
-Webbed

-Fern
-Moss
-Nutrient
-Organism
-Photosynthesis
-Desert
-Taiga
-Tundra
-Consumer
-Decomposer
-Food Chain
-Food Web
-Competition
-Hibernate
-Stimulus

Earth’s Place in the Universe 4-ESS1, Earth’s Systems 4-ESS2 and Engineering Design
3-5-ETS1

-Atmosphere
-Barren
-Biosphere
-Brush
-Compass
-Core
-Crust
-Earth
-Equator
-Erosion
-Fertile
-Geologist
-Geomorphologist
-Hydrosphere
-Hypothesis
-Layer
-Lithosphere
-Magma
-Mantle

-Churned
-Destination
-Ecosystem
-Evaporation
-Invertebrates
-Microorganisms
-Plankton
-Polar Ice Caps
-Reef
-Rudder
-Sanctuaries
-Stagecoach
-Vapor
-Vessels
-Water Cycle
-Tectonic Plates
-Theory
-Weathering
-Meteorologist

-Agriculture
-Clay
-Cliff
-Conservation
-Decompose
-Hydroponics
-Igneous
-Loam
-Metamorphic
-Mineral
-Nutrient
-Organic
-Pine
-Relief
-Sedimentary
-Shaft
-Shatter
-Silt

-Anemometer
-Barometer
-Climate
-Conductor
-Discharge
-Drench
-Flash Flood
-Inhabitant
-Microburst
-Muggy
-Patriot
-Terraforming
-Wallop
-South Pole
-Sphere
-Sustain

-Civil Engineer
-Earthquake
-Epicenter
-Flood
-Hurricane
-Magnitude
-Nanometer
-Seismograph
-Seismologist
-Tornado
-Tropical
Depression
-Tsunami
-Volcano
-Nitrogen
-Oxygen
-Paleontologist
-Pangaea

Earth and Human Activity 4-ESS3 and Engineering Design 3-5-ETS1

-Conserve
-Conservation
-Green

-Recyclable
-Erosion
-Terracing

-Technology
-Nanotechnology
-Typewriter

-Fabricated
-Design
-Device

-Inexhaustible
-Renewable
-Non-Renewable
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(Environmental)
Resources
-Solar Power
- Wind Power
- GMOs

-Crop Rotation
-Pesticide
-Petroleum
-Litter
-Coal
-Oil

-Word Processor
-Silicon Valley
-Assistive
Technology

-Procedure
-Invent

-Recycle
-Fossil Fuels

Suggested Lesson Planning (1 Week)

Day 1
● Hypothesis for Lab/Experiment (The Scientific Method)
● Related Vocabulary

Day 2
● Related reading materials
● Related videos/visuals
● Classroom discussion

Day 3
● Lab/Experiment
● Review for an assessment

Day 4
● Related reading materials
● Related videos/visuals
● Classroom discussion

Day 5
● Assessment
● Conclusion for Lab/Experiment (The Scientific Method)
● Communicate Lab/Experiment results

Alternate Suggested Lesson Planning
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(Extended)

Day 1
● Essential Questions/Discussion/Predictions
● Related Vocabulary- Enter on Quizlet as study guide

Day 2
● Internet exploration/ Note taking/ Share
● Review/Discussion

Day 3
● Video/visuals
● Related reading

Day 4-5
● Mysteries-Labs
● Studies Weekly-online assessments

Day 6
● Debrief
● Extension Activity-
● Data Sheet

Day 7
● Video/visuals
● Related Reading

Day 8
● Respond to essential questions
● Notes: Identify cause/effect relationships
● Review

Day 9
● Catch up/ loose ends
● Do Quizlet

Day 10
● Assessment
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Suggestions for Lesson Plan Differentiation using the UDL Framework
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Considerations for IEP/504 students:

Classroom Instruction:
● All instruction for classified students will be guided by the students’ Individualized

Education Plan (IEP)/504 Plan.
● Regular education teachers will be responsible for differentiating instruction for classified

students based on the instructional modifications listed in the IEP.
● 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/504s.  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.

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

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.

● 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, NJSLS, 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 –
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● 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.

● 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.
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● 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.

Considerations for Gifted 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.
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