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Mission Statement
The mission of the Mansfield Township School District is to provide programs, materials, experiences, and environment that will ensure all
students achieve the expectations of the New Jersey Student Learning Standards (NJSLS). In addition, the District's mission is to produce ethically,
morally responsible students who possess the personal, interpersonal, intellectual, and social/emotional skills, concepts and understandings that will
allow all students to function in, and live productively in society. In pursuit of our mission, we pledge to:
Promote a learning environment that stresses not only the academic process but also self-discipline, self-worth, motivation, and respect for
self, all others, and property.
● Provide equal access to a quality education where each student can reach his/her unique potential and recognize the efforts of each student.
●

●

Provide equal access to a quality education where each student can reach his/her unique potential and recognize the efforts of each student.

●

Promote an appreciation and understanding of diverse cultural backgrounds in our society and ensure a school climate that is accepting and
welcomes everyone.

●

Provide and maintain open communications between school and home among all sectors of the community.

●

Involve community members in the educational process by promoting volunteer

● programs.
● Encourage a spirit of pride, professionalism, and growth among staff members.
● Provide students opportunities to use current technologies to help develop critical thinking and problem solving skills.
●

Develop and offer parent training programs that assist parents

●

Provide the needed resources for the continual revision and updating of program offerings and facilities.

●

To enhance parenting skills.

●

Encourage the development of partnerships with business and corporations for the support of our educational offerings.
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Next Generation Science Standards
Science, engineering, and technology influence and permeate every aspect of modern life. Some knowledge of science and
engineering is required to engage with the major public policy issues of today as well as to make informed everyday decisions, such as
selecting among alternative medical treatments or determining how to invest public funds for water supply options. In addition,
understanding science and the extraordinary insights it has produced can be meaningful and relevant on a personal level, opening new
worlds to explore and offering lifelong opportunities for enriching people's lives. In these contexts, learning science is important for
everyone, even those who eventually choose careers in fields other than science or engineering.
Mission: Scientifically literate individuals possess the knowledge and understanding of scientific concepts and processes required for
personal decision-making, participation in civic and cultural affairs, and economic productivity.
Vision:  The science standards are designed to help realize a vision for education in the sciences and engineering in which students,
over multiple years of school, actively engage in scientific and engineering practices and apply crosscutting concepts to deepen their
understanding of the core ideas in these fields. The learning experiences provided for students should engage them with fundamental
questions about the world and with how scientists have investigated and found answers to those questions. Throughout grades K-12,
students should have the opportunity to carry out scientific investigations and engineering design projects related to the disciplinary
core ideas (pp. 8-9, NRC, 2012).
Featured Resources
● Science Model Curriculum Framework: provides concrete examples and resources for the development of local science
curriculum. The courses and units were developed through the work of consortia of practicing teachers, science supervisors, and
higher education faculty.
● Science Instruction Companion to the Danielson Framework: serves two purposes. First, the document provides science specific
observable evidence that supervisors of science teachers can reference during and after classroom observations. Second, the
document is envisioned to be used as a common reference for professional conversations with and among the science faculty.
● Science Program Rubric: is designed to help teams of educators answer the following questions. To what extent is the science
program consistent with the letter, spirit, and intent of the New Jersey Student Learning Standards for Science? and What should
our goal(s) be for continued improvement?
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Pacing Guide

Third Grade

MP1

MP2

MP3

Science

Science

Science

Unit 4 and 5 in
Science Lab

Unit 6 and 7 in
Science Lab

Unit 4: Life Cycles and
Inherited Traits
Unit 5: Organisms and
their Environments

Unit 6: Fossils
Unit 7: Weather and
Patterns

Unit 1: Engineering
Processes
Unit 2: Forces
Unit 3: Motion

Fourth Grade

Unit 1: Engineering and
Design
Unit 2: Energy
Unit 3: Waves and
Information Transfer

Fifth Grade

Unit 1,
3, and 4 in
Science Lab

Units 6 and 4 in
Science Lab
Unit 4: Plant Structure
and Function
NGSS (From Molecules to
Organisms: Structures
and Processes)
Unit 6: Changes to
Earth's Surface
NGSS (Earth’s Systems)

Unit (2): Matter
Unit (5): Systems in
Space

Unit 5, 7, and 8 in
Science Lab
Unit 5: Animal Structure
and Function
NGSS (From Molecules to
Organisms: Structures
and Processes)
Unit 7: Rocks and Fossils
NGSS (Earth’s Place in
the Universe)
Unit 8: Natural Resources
and Hazards
NGSS (Earth and Human
Activity)

Unit (6): Earth’s Systems
Unit (7): Earth and Human
Activity
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Unit (1): Engineering and
Technology
Unit (3): Energy and
Matter in Organisms
Unit (4): Energy and
Matter in Ecosystems

Sixth Grade

Science Tools
Matter and Its
Interactions

Space Systems
Energy, Force, and
Exploration (con’t into Motion
MP3)
Microscopes

Third Grade
Unit 1: Engineering Processes

Recommended Pacing: Marking Period 1
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Unit Summary:
Students will be able to define problems and design solutions to those problems. They will also test solutions
and make improvements to solutions.
Next Generation Science Standards: 3-5-ETS1-1, 3-5-ETS1-2, 3-5-ETS1-3

Science and Engineering
Practices
Asking Questions and Defining
Problems
Asking questions and defining
problems in 3–5 builds on grades
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

Disciplinary Core Ideas

Crosscutting Concepts

ETS1.A: Defining and Delimiting Influence of Engineering,
Engineering Problems
Technology, and Science on
● Possible solutions to a
Society and the Natural World
problem are limited by
● People’s needs and wants
available materials and
change over time, as do their
resources (constraints). The
demands for new and
success of a designed solution
improved technologies.
is determined by considering
(3-5-ETS1-1)
the desired features of a
● Engineers improve existing
solution (criteria). Different
technologies or develop new
proposals for solutions can be
ones to increase their
compared on the basis of how
benefits, decrease known
well each one meets the
risks, and meet societal
specified criteria for success
demands. (3-5-ETS1-2)
or how well each takes the
constraints into account. (3-5ETS1-1)
ETS1.B: Developing Possible
Solutions
● Research on a problem should
be carried out before
beginning to design a
solution. Testing a solution
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solutions.
involves investigating how
● Plan and conduct an
well it performs under a range
investigation collaboratively to
of likely conditions.
produce data to serve as the
(3-5-ETS1-2)
basis for evidence, using fair
● At whatever stage,
tests in which variables are
communicating with peers
controlled and the number of
about proposed solutions is an
trials considered.
important part of the design
(3-5-ETS1-3)
process, and shared ideas can
Constructing Explanations and
lead to improved designs.
Designing Solutions Constructing
(3-5-ETS1-2)
explanations and designing
● Tests are often designed to
solutions in 3–5 builds on K–2
identify failure points or
experiences and progresses to the
difficulties, which suggest the
use of evidence in constructing
elements of the design that
explanations that specify variables
need to be improved.
that describe and predict
(3-5-ETS1-3)
phenomena and in designing
ETS1.C: Optimizing the Design
multiple solutions to design
Solution
problems.
● Different solutions need to be
● Generate and compare
tested in order to determine
multiple solutions to a
which of them best solves the
problem based on how well
problem, given the criteria
they meet the criteria and
and the constraints.
constraints of the design
(3-5-ETS1-3)
problem. (3-5-ETS1-2)
Interdisciplinary Connections
NJSLS Standard Connections
Progress Indicators for Language Arts:
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RI.3.1
(Lesson 1.1)
(Lesson 1.2)
(Lesson 1.3)

Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as a
basis for the answers.

RI.3.7
(Lesson 1.2)

Use information gained from illustrations (e.g., maps, photographs) and the words in a text to
demonstrate understanding of the text (e.g., where, when, why, and how key events occur).

W.3.2
(Lesson 1.1)

Write informative/explanatory texts to examine a topic and convey ideas and information clearly.

W.3.8
(Lesson 1.1)
(Lesson 1.3)

Recall information from experience or gather information from print and digital sources; take brief
notes on sources and sort evidence into provided categories.

SL.3.4
(Lesson 1.1)

Report on a topic or text, tell a story, or recount an experience with appropriate facts and relevant,
descriptive details, speaking clearly at an understandable pace.

NJSLS Mathematical Standards and Practices:
3.0A.A.3
(Lesson 1.2)

Use multiplication and division within 100 to solve word problems in situations involving
equal groups, arrays, and measurement quantities, e.g., by using drawings and equations
with a symbol for the unknown number to present the problem.

3.OA.D.8
(Lesson 1.2)

Solve two-step word problems using the four operations. 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.

3.NBT.A2
(Lesson 1.2)

Fluently add and subtract within 1000 using strategies and algorithms based on place value,
properties of operations, and/or the relationship between addition and subtraction.

3.MD.A.2
(Lesson 1.1)
(Lesson 1.3)

Measure and estimate liquid volumes and masses of objects using standard units of grams
(g), kilograms (kg), and liters (l).6 Add, subtract, multiply, or divide to solve one-step word
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problems involving masses or volumes that are given in the same units, e.g., by using
drawings (such as a beaker with a measurement scale) to represent the problem.

Technology:

●

8.2.5.C.1 Collaborate with peers to illustrate components of a designed system.
8.2.5.C.2 Explain how specifications and limitations can be used to direct a product’s development.
8.2.5.C.3 Research how design modifications have lead to new products.
8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to provide the best results with
supporting sketches or models.
8.2.5.C.5 Explain the functions of a system and subsystems.

●
●
●
●
●

9.1.4.G.1 Describe how valuable items might be damaged or lost and ways to protect them.
9.2.4.A.1 Identify reasons why people work, different types of work, and how work can help a person achieve personal and professional goals.
9.2.4.A.2 Identify various life roles and civic and work-related activities in the school, home, and community.
9.2.4.A.3 Investigate both traditional and nontraditional careers and relate information to personal likes and dislikes.
9.2.4.A.4 Explain why knowledge and skills acquired in the elementary grades lay the foundation for future academic and career success.

●
●
●
●

21st Century:

Essential Questions:
● How do we define a problem?
● How can we design a solution?
● How do we test and improve a solution?

Enduring Understandings:
● Integrate prior problem-solving experience with
the engineering concepts of criteria and
constraints
● Explore real-world examples and the needs they
fulfill
● Write a detailed description of a problem that they
wish to solve
● Research and develop possible solutions to a
problem
● Communicate and compare those solutions with
others
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● Develop testing criteria
● Examine ways engineering can be used to solve
practical problems
● Investigate options and refinement of a solution
● Refine their solution by brainstorming
● Test possible improvements
Performance Expectation

Resources

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.

HMH Science Dimensions
Unit 1, Lesson 1

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.

HMH Science Dimensions
Unit 1, Lesson 2

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.

HMH Science Dimensions
Unit 1, Lesson 3

Unit Assessments:
● Unit Project
● Unit Performance Task
● Lesson Quizzes
● Unit Test
● Performance-Based Assessment
● End-of-Year Test
● Teacher observations
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Resources/Websites:
● Gizmos
● https://www.rocketlit.com/_media/pdfs/articles/free/3801_scien
ce-article_criteria-vs-constraints.pdf

Mentor Texts/Leveled Books:
Leveled Readers

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Use of graphic organizers to understand the steps to solving a problem (Lesson 1)
● Use realia to help students visualize the criteria and the constraints (Lesson 1)
● Provide students with a pro/con graphic organizer (Lesson 1)
● Use sentence frames (Lesson 2)

Physical Science

Unit 2: Forces

Recommended Pacing: Marking Period 1

Unit Summary:
Students will explore how forces work, discover different types of forces, and learn about forces that act from
a distance.
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Next Generation Science Standards: 3-PS2-1, 3-PS2-3, 3-PS2-4

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
grades K–2 experiences and
progresses to specifying qualitative
relationships.
● Ask questions that can be
investigated based on
patterns such as cause and
effect relationships. (3-PS2-3)
● Define a simple problem that
can be solved through the
development of a new or
improved object or tool.
(3-PS2-4)

PS2.A: Forces and Motion
Cause and Effect
● Each force acts on one
● Cause and effect relationships
particular object and has both
are routinely identified.
strength and a direction. An
(3-PS2-1)
object at rest typically has
● Cause and effect relationships
multiple forces acting on it,
are routinely identified,
but they add to give zero net
tested, and used to explain
force on the object. Forces
change. (3-PS2-3)
that do not sum to zero can
cause changes in the object’s
Connections to Engineering,
speed or direction of motion.
Technology, and Applications of
(Boundary: Qualitative and
Science
conceptual, but not
quantitative addition of forces Interdependence of Science,
are used at this level.)
Engineering, and Technology
(3-PS2-1)
● Scientific discoveries about
PS2.B:Types of Interactions
the natural world can often
Planning and Carrying Out
● Objects in contact exert forces
lead to new and improved
Investigations
on each other. (3-PS2-1)
technologies, which are
Planning and carrying out
● Electric and magnetic forces
developed through the
investigations to answer questions
between a pair of objects do
engineering design process.
or test solutions to problems in 3–5
not require that the objects be
(3-PS2-4)
builds on K–2 experiences and
in contact. The sizes of the
progresses to include investigations
forces in each situation
that control variables and provide
depend on the properties of
evidence to support explanations or
the objects and their
design solutions.
distances apart and, for forces
● Plan and conduct an
between two magnets, on
investigation collaboratively to
their orientation relative to
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produce data to serve as the
basis for evidence, using fair
tests in which variables are
controlled and the number of
trials considered. (3-PS2-1)

each other.
(3-PS2-3),(3-PS2-4)

Connections to Nature of Science
Scientific Investigations Use a
Variety of Methods
● Science investigations use a
variety of methods, tools, and
techniques. (3-PS2-1)
Interdisciplinary Connections
NJSLS Standard Connections
Progress Indicators for Language Arts:
RI.3.1
(Lesson 2.1)
(Lesson 2.2)

Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the
basis for answers.

RI.3.3
(Lesson 2.3)

Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in
technical procedures in a text, using language that pertains to time, sequence and cause/effect.

RI.3.8
(Lesson 2.1)

Describe the logical connection between particular sentences and paragraphs in a text (e.g.,
comparison, cause/effect, first/second/third in a sequence).

W.3.7
(Lesson 2.1)
(Lesson 2.2)
(Lesson 2.3)

Conduct short research projects that build knowledge about a topic.

W.3.8.
(Lesson 2.1)

Recall information from experiences or gather information from print and digital sources; take brief
notes on sources and sort evidence into provided categories.
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NJSLS Mathematical Standards and Practices:
3.OA.A.2
(Lesson 2.2)

Interpret whole-number quotients of whole numbers, e.g., interpret 56 ÷ 8 as the number of
objects in each share when 56 objects are partitioned equally into 8 shares, or as a number of
shares when 56 objects are partitioned into equal shares of 8 objects each. For example, describe
and/or represent a context in which a number of shares or a number of groups can be expressed as
56 ÷ 8.

3.OA.A.3
(Lesson 2.3)

Use multiplication and division within 100 to solve word problems in situations involving equal
groups, arrays, and measurement quantities, e.g., by using drawings and equations with a symbol
for the unknown number to represent the problem.

3.OA.C.7
(Lesson 2.2)

Fluently multiply and divide within 100, using strategies such as the relationship between
multiplication and division (e.g., knowing that 8 × 5 = 40, one knows 40 ÷ 5 = 8) or properties of
operations. By the end of Grade 3, know from memory all products of two one-digit numbers.

3.OA.D.8
(Lesson 2.2)

Solve two-step word problems using the four operations. 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.

3.NF.A
(Lesson 2.1)

Explain equivalence of fractions in special cases, and compare fractions by reasoning about their
size.

3.MD.A.2
(Lesson 2.3)

Measure and estimate liquid volumes and masses of objects using standard units of grams (g),
kilograms (kg), and liters (l).6 Add, subtract, multiply, or divide to solve one-step word problems
involving masses or volumes that are given in the same units, e.g., by using drawings (such as a
beaker with a measurement scale) to represent the problem.

Technology
●
●
●
●

8.1.5.A.1
8.1.5.A.2
8.1.5.A.3
8.1.5.A.4

Select and use the appropriate digital tools and resources to accomplish a variety of tasks including solving problems.
Format a document using a word processing application to enhance text and include graphics, symbols and/ or pictures
Use a graphic organizer to organize information about problem or issue.
Graph data using a spreadsheet, analyze and produce a report that explains the analysis of the data
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●
●
●
●
●

8.1.5.A.5 Create and use a database to answer basic questions.
8.1.5.A.6 Export data from a database into a spreadsheet; analyze and produce a report that explains the analysis of the data.
8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding.
8.2.5.D.4 Explain why human-designed systems, products, and environments need to be constantly monitored, maintained, and
improved.
8.2.5.D.5 Describe how resources such as material, energy, information, time, tools, people and capital are used in products or
systems.

21st Century:
●
●
●
●
●

9.1.4.G.1 Describe how valuable items might be damaged or lost and ways to protect them.
9.2.4.A.1 Identify reasons why people work, different types of work, and how work can help a person achieve personal and professional goals.
9.2.4.A.2 Identify various life roles and civic and work-related activities in the school, home, and community.
9.2.4.A.3 Investigate both traditional and nontraditional careers and relate information to personal likes and dislikes.
9.2.4.A.4 Explain why knowledge and skills acquired in the elementary grades lay the foundation for future academic and career success.

Essential Questions:
● What are forces?
● What are some types of forces?
● What forces act from a distance?

Enduring Understandings:
● Evaluate cause-and-effect relationships between
forces and objects
● Ask questions and define problems related to
real-world applications of force
● Make observations and collect evidence
● Explore net force
● Plan and conduct an investigation to observe and
measure contact forces
● Explore balanced and unbalanced forces
● Recognize the cause-and effect relationships
between forces and motion
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Performance Expectation

Resources

3-PS2-1
Plan and conduct an investigation to provide evidence of the effects of
balanced and unbalanced forces on the motion of an object.

HMH Science Dimensions
Unit 2, Lesson 2

3-PS2-3
Ask questions to determine cause and effect relationships of electric or
magnetic interactions between two objects not in contact with each other.

HMH Science Dimensions
Unit 2, Lesson 3

3-PS2-4
Define a simple design problem that can be solved by applying scientific ideas
about magnets.

HMH Science Dimensions
Unit 2, Lesson 3

Unit Assessments:
● Unit Project
● Unit Performance Task
● Lesson Quizzes
● Unit Test
● Performance-Based Assessment
● End-of-Year Test
● Teacher observations
Resources/Websites:
● Gizmos

Mentor Texts/Leveled Books:
Leveled Readers
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Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this lesson are:
● Draw a diagram depicting tug of war forces (Lesson 1)
● Brainstorm sets of similar objects that have low/high friction (Lesson 2)
● Develop the concept of gravity by demonstrating using objects (Lesson 2)
● Assist students by questioning (Lesson 3)
● Assist students with internet research by providing keywords or phrases (Lesson 3)

Unit 3: Motion

Recommended Pacing: Marking Period 1

Unit Summary:
Students will explore types of forces and motion, learn about the relationship between forces and motion, and
identify patterns in motion.
Next Generation Science Standards: 3-PS2-1, 3-PS2-2

Science and Engineering
Practices

Disciplinary Core Ideas

Crosscutting Concepts
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Planning and Carrying Out
PS2.A: Forces and Motion
Investigations
● Each force acts on one
Planning and carrying out
particular object and has both
investigations to answer questions
strength and a direction. An
or test solutions to problems in 3–5
object at rest typically has
builds on K–2 experiences and
multiple forces acting on it,
progresses to include investigations
but they add to give zero net
that control variables and provide
force on the object. Forces
evidence to support explanations or
that do not sum to zero can
design solutions.
cause changes in the object’s
● Plan and conduct an
speed or direction of motion.
investigation collaboratively to
(Boundary: Qualitative and
produce data to serve as the
conceptual, but not
basis for evidence, using fair
quantitative addition of forces
tests in which variables are
are used at this level.)
controlled and the number of
(3-PS2-1)
trials considered. (3-PS2-1)
● The patterns of an object’s
● Make observations and/or
motion in various situations
measurements to produce
can be observed and
data to serve as the basis for
measured; when that past
evidence for an explanation of
motion exhibits a regular
a phenomenon or test a
pattern, future motion can be
design solution. (3-PS2-2)
predicted from it. (Boundary:
Technical terms, such as
Connections to Nature of Science
magnitude, velocity,
Science Knowledge is Based on
momentum, and vector
Empirical Evidence
quantity, are not introduced
● Science findings are based on
at this level, but the concept
recognizing patterns.
that some quantities need
(3-PS2-2)
both size and direction to be
Scientific Investigations Use a
described is developed.)
Variety of Methods
(3-PS2-2)
● Science investigations use a
PS2.B: Types of Interactions

Patterns
● Patterns of change can be
used to make predictions.
(3-PS2-2)
Cause and Effect
● Cause and effect relationships
are routinely identified.
(3-PS2-1)
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variety of methods, tools, and
techniques. (3-PS2-1)

● Objects in contact exert forces
on each other. (3-PS2-1)
Interdisciplinary Connections
NJSLS Standard Connections

Progress Indicators for Language Arts:
RI.3.1
(Lesson 3.1)

Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the
basis for answers.

W.3.7
(Lesson 3.1)

Conduct short research projects that build knowledge about a topic.

W.3.8.
(Lesson 3.2)

Recall information from experiences or gather information from print and digital sources; take brief
notes on sources and sort evidence into provided categories.

SL.3.3
(Lesson 3.2)

Ask and answer questions about information from a speaker, offering appropriate elaboration and
detail.

NJSLS Mathematical Standards and Practices:
3.OA.A.3
(Lesson 3.1)

Use multiplication and division within 100 to solve word problems in situations involving equal
groups, arrays, and measurement quantities, e.g., by using drawings and equations with a symbol
for the unknown number to represent the problem.

3.OA.D.9
(Lesson 3.1)

Identify arithmetic patterns (including patterns in the addition table or multiplication table), and
explain them using properties of operations. For example, observe that 4 times a number is always
even, and explain why 4 times a number can be decomposed into two equal addends.

3.NBT.A.3
(Lesson 3.1)

Multiply one-digit whole numbers by multiples of 10 in the range 10–90 (e.g., 9 × 80, 5 × 60) using
strategies based on place value and properties of operations.
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3.MD.A.1
(Lesson 3.2)

Tell and write time to the nearest minute and measure time intervals in minutes. Solve word
problems involving addition and subtraction of time intervals in minutes, e.g., by representing the
problem on a number line diagram.

3.MD.B.4
(Lesson 3.1)

Generate measurement data by measuring lengths using rulers marked with halves and fourths of
an inch. Show the data by making a line plot, where the horizontal scale is marked off in appropriate
units— whole numbers, halves, or quarters.

Technology
●
●
●
●
●
●
●
●
●

8.1.5.A.1 Select and use the appropriate digital tools and resources to accomplish a variety of tasks including solving problems.
8.1.5.A.2 Format a document using a word processing application to enhance text and include graphics, symbols and/ or pictures
8.1.5.A.3 Use a graphic organizer to organize information about problem or issue.
8.1.5.A.4 Graph data using a spreadsheet, analyze and produce a report that explains the analysis of the data
8.1.5.A.5 Create and use a database to answer basic questions.
8.1.5.A.6 Export data from a database into a spreadsheet; analyze and produce a report that explains the analysis of the data.
8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding.
8.2.5.D.4 Explain why human-designed systems, products, and environments need to be constantly monitored, maintained, and
improved.
8.2.5.D.5 Describe how resources such as material, energy, information, time, tools, people and capital are used in products or
systems.

21st Century:
●
●
●
●
●

9.1.4.G.1 Describe how valuable items might be damaged or lost and ways to protect them.
9.2.4.A.1 Identify reasons why people work, different types of work, and how work can help a person achieve personal and professional goals.
9.2.4.A.2 Identify various life roles and civic and work-related activities in the school, home, and community.
9.2.4.A.3 Investigate both traditional and nontraditional careers and relate information to personal likes and dislikes.
9.2.4.A.4 Explain why knowledge and skills acquired in the elementary grades lay the foundation for future academic and career success.
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Essential Questions:
● What is motion?
● What are some patterns in motion?

Enduring Understandings:
● Examine how balanced and unbalanced forces
affect the motion of an object
● Ask questions and define problems
● Investigate forces and the effects they have on
motion
● Identify specific reasons (causes) why motion
chances (effect) as a result of forces acting on
them
● Observe and measure objects motions in various
situations
● Investigate different variables that affect speed
and direction to find patterns
● Use patterns to make predictions

Performance Expectation
3-PS2-1
Plan and conduct an investigation to provide evidence of the effects of
balanced and unbalanced forces on the motion of an object.

3-PS2-2
Make observations and/or measurements of an object’s motion to provide
evidence that a pattern can be used to predict future motion.

Resources
HMH Science Dimensions
Unit 3, Lesson 1
HMH Science Dimensions
Unit 3, Lesson 2
HMH Science Dimensions
Unit 3, Lesson 1
HMH Science Dimensions
Unit 3, Lesson 2
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Unit Assessments:
● Unit Project
● Unit Performance Task
● Lesson Quizzes
● Unit Test
● Performance-Based Assessment
● End-of-Year Test
● Teacher observations
Resources/Websites:
● Gizmos

Mentor Texts/Leveled Books:
Leveled Readers

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this lesson are:
● Demonstrate north, south, east, and west by showing them a map and relating it to left, right, up and down (Lesson 1)
● Provide additional life examples of speed and direction (Lesson 1)
● Provide students with the actual formula to calculate speed (Lesson 1)
● Relate the ways of moving to the way people move in life (Lesson 2)

Unit 4: Life Cycles and Inherited Traits

Recommended Pacing: Marking Period 2
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Unit Summary:
Students will explore the life cycles of plants and animals and discover their inherited traits.
Next Generation Science Standards: 3-LS1-1, 3-LS3-1

Science and Engineering
Practices
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 models to describe
phenomena. (3-LS1-1)
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.
(3-LS3-1)

Disciplinary Core Ideas

Crosscutting Concepts

LS1.B: Growth and Development Patterns
of Organisms
● Patterns of change can be
● Reproduction is essential to
used to make predictions.
the continued existence of
(3-LS1-1)
every kind of organism. Plants
● Similarities and differences in
and animals have unique and
patterns can be used to sort
diverse life cycles. (3-LS1-1)
and classify natural
phenomena. (3-LS3-1)
LS3.A: Inheritance of Traits
● Many characteristics of
organisms are inherited from
their parents. (3-LS3-1)
LS3.B: Variation of Traits
● Different organisms vary in
how they look and function
because they have different
inherited information.
(3-LS3-1)

Connections to Nature of Science

24

Scientific Knowledge is Based on
Empirical Evidence Science findings
are based on recognizing patterns.
(3-LS1-1)
Interdisciplinary Connections
NJSLS Standard Connections
Progress Indicators for Language Arts:
RI.3.1
(Lesson 4.3)

Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the
basis for answers.

RI.3.7
(Lesson 4.1)
(Lesson 4.2)

Use information gained from illustrations (e.g., maps, photographs) and the words in a text to
demonstrate understanding of the text (e.g., where, when, why, and how key events occur).

RI.3.8
(Lesson 4.2)

Describe the logical connection between particular sentences and paragraphs in a text (e.g.,
comparison, cause/effect, first/second/third in a sequence).

W.3.8
(Lesson 4.2)

Recall information from experiences or gather information from print and digital sources; take brief
notes on sources and sort evidence into provided categories.

NJSLS Mathematical Standards and Practices:
3.OA.D.9
(Lesson 4.2)

Identify arithmetic patterns (including patterns in the addition table or multiplication table), and
explain them using properties of operations. For example, observe that 4 times a number is always
even, and explain why 4 times a number can be decomposed into two equal addends.

3.NBT.A.1
(Lesson 4.2)

Use place value understanding to round whole numbers to the nearest 10 or 100.
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3.NBT.A.3
(Lesson 4.2)

Multiply one-digit whole numbers by multiples of 10 in the range 10–90 (e.g., 9 × 80, 5 × 60) using
strategies based on place value and properties of operations.

3.NF.A
(Lesson 4.1)

Explain equivalence of fractions in special cases, and compare fractions by reasoning about
their sizes.

3.MD.B.4
(Lesson 4.1)

Generate measurement data by measuring lengths using rulers marked with halves and
fourths of an inch. Show the data by making a line plot, where the horizontal scale is
marked off in appropriate units - whole numbers, halves, or quarters.

Technology
●
●
●
●
●
●
●
●
●

8.1.5.A.1 Select and use the appropriate digital tools and resources to accomplish a variety of tasks including solving problems.
8.1.5.A.2 Format a document using a word processing application to enhance text and include graphics, symbols and/ or pictures
8.1.5.A.3 Use a graphic organizer to organize information about problem or issue.
8.1.5.A.4 Graph data using a spreadsheet, analyze and produce a report that explains the analysis of the data
8.1.5.A.5 Create and use a database to answer basic questions.
8.1.5.A.6 Export data from a database into a spreadsheet; analyze and produce a report that explains the analysis of the data.
8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding.
8.2.5.D.4 Explain why human-designed systems, products, and environments need to be constantly monitored, maintained, and
improved.
8.2.5.D.5 Describe how resources such as material, energy, information, time, tools, people and capital are used in products or
systems.

21st Century:
●
●
●
●
●

9.1.4.G.1 Describe how valuable items might be damaged or lost and ways to protect them.
9.2.4.A.1 Identify reasons why people work, different types of work, and how work can help a person achieve personal and professional goals.
9.2.4.A.2 Identify various life roles and civic and work-related activities in the school, home, and community.
9.2.4.A.3 Investigate both traditional and nontraditional careers and relate information to personal likes and dislikes.
9.2.4.A.4 Explain why knowledge and skills acquired in the elementary grades lay the foundation for future academic and career success.

26

Essential Questions:
● What are some plant life cycles?
● What are some animal life cycles?
● What are inherited plant and animal traits?

Enduring Understandings:
● Explore plant life cycles and how a plant depends
on its environment to live and reproduce
● Use data and information they gather as evidence
to support explanations
● Explore the effect of the environment on plant life
cycles
● Explore patterns of change in animal life cycles
● Use patterns to make predictions
● Investigate technology used to track patterns of
animal movement
● Compare and contrast the life cycles of different
animals
● Use models to describe phenomena and develop
models
● Study images to interpret data
● Note similarities and differences in organisms
● Find patterns in inherited traits
● Simulate inheritance in a hands-on projects

Performance Expectation
3-LS1-1
Develop models to describe that organisms have unique and diverse life
cycles but all have in common birth, growth, reproduction, and death.
3-LS3-1
Analyze and interpret data to provide evidence that plants and animals have
traits inherited from parents and that variation of these traits exists in a

Resources
HMH Science Dimensions
Unit 4 Lesson 1
HMH Science Dimensions
Unit 4 Lesson 2
HMH Science Dimensions
Unit 4 Lesson 1
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group of similar organisms.

HMH Science Dimensions
Unit 4 Lesson 2

Unit Assessments:
● Unit Project
● Unit Performance Task
● Lesson Quizzes
● Unit Test
● Performance-Based Assessment
● End-of-Year Test
● Teacher observations
Resources/Websites:
● Gizmos

Mentor Texts/Leveled Books:
Leveled Readers
Accommodations & Modifications

Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this lesson are:
● Highlight/number the stages of the seed cycle (Lesson 1)
● Use a Venn diagram to compare plants (Lesson 1)
● Break down problems down into steps (Lesson 3)
● Break down activity into simple steps (Lesson 3)

Unit 5: Organisms and their Environments

Recommended Pacing: Marking Period 2
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Unit Summary:
Students will explore inheritance and variation of traits in organisms. Students will discover how different
organisms adapt to their environment and identify the cause and effect of how organisms change when the
environments change.
Next Generation Science Standards: 3-LS2-1, 3-LS3-2, 3-LS4-2, 3-LS4-3, 3-LS4-4

Science and Engineering
Practices
Engaging in Argument from
Evidence
Engaging in argument from
evidence in 3–5 builds on K–2
experiences and progresses to
critiquing the scientific explanations
or solutions proposed by peers by
citing relevant evidence about the
natural and designed world(s).
● Construct an argument with
evidence, data, and/or a
model. (3-LS2-1)
● Construct an argument with
evidence. (3-LS4-3)
● Make a claim about the merit
of a solution to a problem by
citing relevant evidence about
how it meets the criteria and
constraints of the problem.
(3-LS4-4)
Constructing Explanations and

Disciplinary Core Ideas
LS2.D: Social Interactions and
Group Behavior
● Being part of a group helps
animals obtain food, defend
themselves, and cope with
changes. Groups may serve
different functions and vary
dramatically in size (Note:
Moved from K–2). (3-LS2-1)
LS3.A: Inheritance of Traits
● Other characteristics result
from individuals’ interactions
with the environment, which
can range from diet to
learning. Many characteristics
involve both inheritance and
environment. (3-LS3-2)
LS3.B: Variation of Traits
● The environment also affects
the traits that an organism

Crosscutting Concepts
Cause and Effect
● Cause and effect relationships
are routinely identified and
used to explain change.
(3-LS2-1, 3-LS3-2, 3-LS4-2,
3-LS4-3)
Systems and System Models
● A system can be described in
terms of its components and
their interactions. (3-LS4-4)
Connections to Engineering,
Technology, and Applications of
Science
Interdependence of Science,
Engineering, and Technology
● Knowledge of relevant
scientific concepts and
research findings is important
in engineering. (3-LS4-4)
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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.,
observations, patterns) to
support an explanation.
(3-LS3-2, 3-LS4-2)

develops. (3-LS3-2)
LS4.B: Natural Selection
● Sometimes the differences in
characteristics between
individuals of the same
species provide advantages in
surviving, finding mates, and
reproducing. (3-LS4-2)
LS2.C: Ecosystem Dynamics,
Functioning, and Resilience
● When the environment
changes in ways that affect a
place’s physical
characteristics, temperature,
or availability of resources,
some organisms survive and
reproduce, others move to
new locations, yet others
move into the transformed
environment, and some die.
(secondary to 3-LS4-4)
LS4.C: Adaptation
● For any particular
environment, some kinds of
organisms survive well, some
survive less well, and some
cannot survive at all.
(3-LS4-3)
LS4.D: Biodiversity and Humans
● Populations live in a variety of
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habitats, and change in those
habitats affects the organisms
living there. (3-LS4-4)
Interdisciplinary Connections
NJSLS Standard Connections
Progress Indicators for Language Arts:
RI.3.1
(Lesson 5.2)
(Lesson 5.4)

Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the
basis for answers.

RI.3.2
(Lesson 5.3)

Determine the main idea of a text; recount the key details and explain how they support the main idea.

RI.3.3
(Lesson
(Lesson
(Lesson
(Lesson

Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in
technical procedures in a text, using language that pertains to time, sequence, and cause/effect.

5.1)
5.2)
5.3)
5.4)

W.3.2
(Lesson 5.1)

Write informative/explanatory texts to examine a topic and convey ideas and information clearly.

W.3.7
(Lesson 5.4)

Conduct short research projects that build knowledge about a topic.

SL.3.4
(Lesson 5.2)

Report on a topic or text, tell a story, or recount an experience with appropriate facts and relevant,
descriptive details, speaking clearly at an understandable pace.

NJSLS Mathematical Standards and Practices:
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3.MD.B.3
(Lesson 5.1)
(Lesson 5.2)
(Lesson 5.3)
(Lesson 5.4)

Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories.
Solve one- and two-step “how many more” and “how many less” problems using information
presented in scaled bar graphs. For example, draw a bar graph in which each square in the bar
graph might represent 5 pets.

3.MD.B.4
(Lesson 5.1)

Generate measurement data by measuring lengths using rulers marked with halves and fourths of
an inch. Show the data by making a line plot, where the horizontal scale is marked off in appropriate
units— whole numbers, halves, or quarters.

Technology
●
●
●
●
●
●
●
●
●

8.1.5.A.1 Select and use the appropriate digital tools and resources to accomplish a variety of tasks including solving problems.
8.1.5.A.2 Format a document using a word processing application to enhance text and include graphics, symbols and/ or pictures
8.1.5.A.3 Use a graphic organizer to organize information about problem or issue.
8.1.5.A.4 Graph data using a spreadsheet, analyze and produce a report that explains the analysis of the data
8.1.5.A.5 Create and use a database to answer basic questions.
8.1.5.A.6 Export data from a database into a spreadsheet; analyze and produce a report that explains the analysis of the data.
8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding.
8.2.5.D.4 Explain why human-designed systems, products, and environments need to be constantly monitored, maintained, and
improved.
8.2.5.D.5 Describe how resources such as material, energy, information, time, tools, people and capital are used in products or
systems.

21st Century:
●
●
●
●
●

9.1.4.G.1 Describe how valuable items might be damaged or lost and ways to protect them.
9.2.4.A.1 Identify reasons why people work, different types of work, and how work can help a person achieve personal and professional goals.
9.2.4.A.2 Identify various life roles and civic and work-related activities in the school, home, and community.
9.2.4.A.3 Investigate both traditional and nontraditional careers and relate information to personal likes and dislikes.
9.2.4.A.4 Explain why knowledge and skills acquired in the elementary grades lay the foundation for future academic and career success.
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Essential Questions:
● How does the environment affect traits?
● What are adaptations?
● How can organisms succeed in their
environments?
● What happens when environments change?

Enduring Understandings:
● Explore cause-and-effect relationships between
the environment and the traits of living things
● Use data and information they gather as evidence
to support explanations
● Recognize and explain that some organisms
survive well in environments and others do not
● Gather data, analyze, and interpret evidence to
support claims
● Investigate cause-and-effect relationships about
individual traits and benefits of being a member of
a group
● Recognize that changes to habitats affect
populations
● Examine changes that happen on different scales
of time
● Construct explanations about how environmental
changes affect organisms in an ecosystem

Performance Expectation

Resources

3-LS2-1
Construct an argument that some animals form groups that help members
survive.

HMH Science Dimensions
Unit 5 Lesson 3

3-LS3-2
Use evidence to support the explanation that traits can be influenced by the
environment.

HMH Science Dimensions
Unit 5 Lesson 1
HMH Science Dimensions
Unit 5 Lesson 2

33

3-LS4-2
Use evidence to construct an explanation for how the variations in
characteristics among individuals of the same species may provide
advantages in surviving, finding mates, and reproducing.

HMH Science Dimensions
Unit 5 Lesson 3

3-LS4-3
Construct an argument with evidence that in a particular habitat some
organisms can survive well, some survive less well, and some cannot survive
at all.

HMH Science Dimensions
Unit 5 Lesson 2

3-LS4-4
Make a claim about the merit of a solution to a problem caused when the
environment changes and the types of plants and animals that live there may
change.

HMH Science Dimensions
Unit 5 Lesson 2
HMH Science Dimensions
Unit 5 Lesson 4

Unit Assessments:
● Unit Project
● Unit Performance Task
● Lesson Quizzes
● Unit Test
● Performance-Based Assessment
● End-of-Year Test
● Teacher observations
Resources/Websites:
● Gizmos

Mentor Texts/Leveled Books:
Leveled Readers
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Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this lesson are:
● Demonstrate parts of a plant on an actual plant (Lesson 2)
● Spend time discussing vocabulary (Lesson 3)
● Demonstrate the activity (Lesson 3)
● Possibly assign partners (Lesson 3)
● Build background knowledge of dams (Lesson 4)

Unit 6: Fossils

Recommended Pacing: Marking Period 3

Unit Summary:
Students will explore fossils and discover what fossils can tell us about animals that lived long ago.
Next Generation Science Standards: 3-LS4-1

Science and Engineering
Practices
Analyzing and Interpreting Data
Analyzing data in 3–5 builds on K–2
experiences and progresses to

Disciplinary Core Ideas
LS4.A: Evidence of Common
Ancestry and Diversity
● Some kinds of plants and

Crosscutting Concepts
Scale, Proportion, and Quantity
● Observable phenomena exist
from very short to very long
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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.
(3-LS4-1)

animals that once lived on
Earth are no longer found
anywhere. (Note: moved from
K-2) (3-LS4-1)
● Fossils provide evidence about
the types of organisms that
lived long ago and also about
the nature of their
environments. (3-LS4-1)

time periods. (3-LS4-1)
Connections to Nature of Science
Scientific Knowledge Assumes
an Order and Consistency in
Natural Systems
● Science assumes consistent
patterns in natural systems.
(3-LS4-1)

Interdisciplinary Connections
NJSLS Standard Connections
Progress Indicators for Language Arts:
RI.3.1
(Lesson 6.1)
(Lesson 6.2)

Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the
basis for answers.

RI.3.3
(Lesson 6.2)

Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in
technical procedures in a text, using language that pertains to time, sequence, and cause/effect.

W.3.2
(Lesson 6.1)

Write informative/explanatory texts to examine a topic and convey ideas and information clearly.

W.3.7
(Lesson 6.1)

Conduct short research projects that build knowledge about a topic.

W.3.8
(Lesson 6.1)
(Lesson 6.2)

Recall information from experiences or gather information from print and digital sources; take brief
notes on sources and sort evidence into provided categories.

SL.3.4
(Lesson 6.1)

Report on a topic or text, tell a story, or recount an experience with appropriate facts and relevant,
descriptive details, speaking clearly at an understandable pace.
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NJSLS Mathematical Standards and Practices:
3.MD.B.4
(Lesson 6.1)
(Lesson 6.2)

Generate measurement data by measuring lengths using rulers marked with halves and fourths of
an inch. Show the data by making a line plot, where the horizontal scale is marked off in appropriate
units— whole numbers, halves, or quarters.

Technology
●
●
●
●
●
●
●
●
●

8.1.5.A.1 Select and use the appropriate digital tools and resources to accomplish a variety of tasks including solving problems.
8.1.5.A.2 Format a document using a word processing application to enhance text and include graphics, symbols and/ or pictures
8.1.5.A.3 Use a graphic organizer to organize information about problem or issue.
8.1.5.A.4 Graph data using a spreadsheet, analyze and produce a report that explains the analysis of the data
8.1.5.A.5 Create and use a database to answer basic questions.
8.1.5.A.6 Export data from a database into a spreadsheet; analyze and produce a report that explains the analysis of the data.
8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding.
8.2.5.D.4 Explain why human-designed systems, products, and environments need to be constantly monitored, maintained, and
improved.
8.2.5.D.5 Describe how resources such as material, energy, information, time, tools, people and capital are used in products or
systems.

21st Century:
●
●
●
●
●

9.1.4.G.1 Describe how valuable items might be damaged or lost and ways to protect them.
9.2.4.A.1 Identify reasons why people work, different types of work, and how work can help a person achieve personal and professional goals.
9.2.4.A.2 Identify various life roles and civic and work-related activities in the school, home, and community.
9.2.4.A.3 Investigate both traditional and nontraditional careers and relate information to personal likes and dislikes.
9.2.4.A.4 Explain why knowledge and skills acquired in the elementary grades lay the foundation for future academic and career success.
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Essential Questions:
● What is a fossil?
● What do fossils tell us about the past?

Enduring Understandings:
● Analyze and interpret data
● Identify types of fossils
● Observe phenomena and consistent patterns in
nature
● Explain that fossils represent plants and animals
from the past
● Use evidence to determine what types of
organisms and habitats existed long ago
● Analyze fossils to discover patterns
● Identify fossils from organisms that no longer
exist on Earth to modern-day animals

Performance Expectation
3-LS4-1
Analyze and interpret data from fossils to provide evidence of the organisms and the
environments in which they lived long ago.

Resources
HMH Science Dimensions
Unit 6 Lesson 1
HMH Science Dimensions
Unit 6 Lesson 2

Unit Assessments:
● Unit Project
● Unit Performance Task
● Lesson Quizzes
● Unit Test
● Performance-Based Assessment
● End-of-Year Test
● Teacher observations
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Resources/Websites:
● Gizmos

Mentor Texts/Leveled Books:
Leveled Readers

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this lesson are:
● Provide before and after photos of a fossilized object (Lesson 1)
● Use realia by measuring objects (Lesson 1)
● Use a photo of a person as needed (Lesson 1)
● Draw fossils and label parts (Lesson 1)
● Assist with defining the word paleontologists by breaking down the word and discussing (Lesson 1)
● Students can use internet to print out pictures instead of drawing (Lesson 2)
● Allow students to repeatedly hear pronunciations of several extinct organisms (Lesson 2)
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Unit 7: Weather and Patterns

Recommended Pacing: Marking Period 3

Unit Summary:
Students will explore how weather is predicted and measured. Students will learn about the difference
between weather and climate. Students will also identify the impact of severe weather on society and nature.
Next Generation Science Standards: 3-ESS2-1, 3-ESS2-2, 3-ESS3-1

Science and Engineering
Practices

Disciplinary Core Ideas

Analyzing and Interpreting Data ESS2.D: Weather and Climate
Analyzing data in 3–5 builds on K–2
● Scientists record patterns of
experiences and progresses to
the weather across different
introducing quantitative approaches
times and areas so that they
to collecting data and conducting
can make predictions about
multiple trials of qualitative
what kind of weather might
observations. When possible and
happen next. (3-ESS2-1)
feasible, digital tools should be
● Climate describes a range of
used.
an area's typical weather
● Represent data in tables and
conditions and the extent to
various graphical displays (bar
which those conditions vary
graphs and pictographs) to
over years. (3-ESS2-2)
reveal patterns that indicate
relationships. (3-ESS2-1)
ESS3.B: Natural Hazards
● A variety of natural hazards
Obtaining, Evaluating, and
result from natural processes.
Communicating Information
Humans cannot eliminate

Crosscutting Concepts
Patterns
● Patterns of change can be
used to make predictions.
(3-ESS2-1, 3-ESS2-2)
Cause and Effect
● Cause and effect relationships
are routinely identified,
tested, and used to explain
change. (3-ESS3-1)
Connections to Engineering,
Technology, and Applications of
Science
Influence of Engineering,
Technology, and Science on
Society and the Natural World
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Obtaining, evaluating, and
communicating information in 3–5
builds on K–2 experiences and
progresses to evaluating the merit
and accuracy of ideas and methods.
● Obtain and combine
information from books and
other reliable media to explain
phenomena. (3-ESS2-2)

natural hazards but can take
steps to reduce their impacts.
(3-ESS3-1)

● Engineers improve existing
technologies or develop new
ones to increase their benefits
(e.g., better artificial limbs),
decrease known risks (e.g.,
seatbelts in cars), and meet
societal demands (e.g., cell
phones). (3-ESS3-1)
Connections to Nature of Science
Science is a Human Endeavor
● Science affects everyday life.
(3-ESS3-1)

Engaging in Argument from
Evidence
Engaging in argument from
evidence in 3–5 builds on K–2
experiences and progresses to
critiquing the scientific explanations
or solutions proposed by peers by
citing relevant evidence about the
natural and designed world(s).
● Make a claim about the merit
of a solution to a problem by
citing relevant evidence about
how it meets the criteria and
constraints of the problem.
(3-ESS3-1)
Interdisciplinary Connections
NJSLS Standard Connections
Progress Indicators for Language Arts:
RI.3.1
(Lesson 7.2)

Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the
basis for answers.
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RI.3.7
(Lesson 7.2)
(Lesson 7.4)

Use information gained from illustrations (e.g., maps, photographs) and the words in a text to
demonstrate understanding of the text (e.g., where, when, why, and how key events occur).

RI.3.8
(Lesson 7.2)

Describe the logical connection between particular sentences and paragraphs in a text (e.g.,
comparison, cause/effect, first/second/third in a sequence).

W.3.1
(Lesson 7.3)

Write opinion pieces on topics or texts, supporting a point of view with reasons.

W.3.7
(Lesson 7.1)
(Lesson 7.2)

Conduct short research projects that build knowledge about a topic.

W.3.8
(Lesson 7.1)
(Lesson 7.4)

Recall information from experiences or gather information from print and digital sources; take brief
notes on sources and sort evidence into provided categories.

NJSLS Mathematical Standards and Practices:

3.MD.A.2
(Lesson 7.1)
(Lesson 7.2)

Measure and estimate liquid volumes and masses of objects using standard units of grams (g), kilograms (kg), and
liters (l). Add, subtract, multiply, or divide to solve one-step word problems involving masses or volumes that are
given in the same units, e.g., by using drawings (such as a beaker with a measurement scale) to represent the
problem.

3.MD.B.3
(Lesson 7.1)
(Lesson 7.2)
(Lesson 7.4)

Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories. Solve one- and
two-step “how many more” and “how many less” problems using information presented in scaled bar graphs. For
example, draw a bar graph in which each square in the bar graph might represent 5 pets.
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Technology
●
●
●
●
●
●
●
●
●

8.1.5.A.1 Select and use the appropriate digital tools and resources to accomplish a variety of tasks including solving problems.
8.1.5.A.2 Format a document using a word processing application to enhance text and include graphics, symbols and/ or pictures
8.1.5.A.3 Use a graphic organizer to organize information about problem or issue.
8.1.5.A.4 Graph data using a spreadsheet, analyze and produce a report that explains the analysis of the data
8.1.5.A.5 Create and use a database to answer basic questions.
8.1.5.A.6 Export data from a database into a spreadsheet; analyze and produce a report that explains the analysis of the data.
8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding.
8.2.5.D.4 Explain why human-designed systems, products, and environments need to be constantly monitored, maintained, and
improved.
8.2.5.D.5 Describe how resources such as material, energy, information, time, tools, people and capital are used in products or
systems.

21st Century:
●
●
●
●
●

9.1.4.G.1 Describe how valuable items might be damaged or lost and ways to protect them.
9.2.4.A.1 Identify reasons why people work, different types of work, and how work can help a person achieve personal and professional goals.
9.2.4.A.2 Identify various life roles and civic and work-related activities in the school, home, and community.
9.2.4.A.3 Investigate both traditional and nontraditional careers and relate information to personal likes and dislikes.
9.2.4.A.4 Explain why knowledge and skills acquired in the elementary grades lay the foundation for future academic and career success.

Essential Questions:
● How can we predict the weather?
● How is weather measured?
● What are some severe weather impacts?
● What are some types of climate?

Enduring Understandings:
● Learn how scientists measure and record data
about weather
● Learn to interpret weather maps and graphs of
weather data
● Examine patterns of weather
● Analyze and interpret data
● Record patterns of the weather to make weather
predictions
● Represent weather data in tables and bar graphs
to reveal patterns
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Performance Expectation

Resources
HMH Science Dimensions
Unit 7 Lesson 1

3-ESS2-1
Represent data in tables and graphical displays to describe typical weather conditions
expected during a particular season.

HMH Science Dimensions
Unit 7 Lesson 2
HMH Science Dimensions
Unit 7 Lesson 3

3-ESS2-2
Obtain and combine information to describe climates in different regions of the world.
3-ESS3-1
Make a claim about the merit of a design solution that reduces the impacts of a
weather-related hazard.

HMH Science Dimensions
Unit 7 Lesson 4
HMH Science Dimensions
Unit 7 Lesson 1
HMH Science Dimensions
Unit 7 Lesson 3

Unit Assessments:
● Unit Project
● Unit Performance Task
● Lesson Quizzes
● Unit Test
● Performance-Based Assessment
● End-of-Year Test
● Teacher observations
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Resources/Websites:
● Gizmos

Mentor Texts/Leveled Books:
Leveled Readers

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this lesson are:
● Build background knowledge by brainstorming forms of precipitation they have experienced and discuss (Lesson 1)
● Provide students with a table graphic organizer (Lesson 1)
● Assist with reading the data on p.424, focus on the icons (Lesson 2)
● Model how to construct a bar graph (Lesson 2)
● Relate cardinal and intermediate directions back to a compass and demonstrate (Lesson 2)
● Divide the data into two boxes to organize information prior to beginning (Lesson 2)
● Discuss and compare and contrast the graphs (Lesson 2)
● Use graphic organizer to compare two meteorologists (Lesson 2)
● Discuss and point out colors on climate maps (Lesson 4)
● Provide step by step demonstration (Lesson 4)
● Discuss features of images to help connect the information (Lesson 4)
● Work with students to identify cities, landmarks, and landforms which will help to make the climate map more readable (Lesson 4)
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Fourth Grade
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Unit 1: Engineering and Design

Recommended Pacing: MP1

Unit Summary:
In this unit, students will explore how engineers define problems and solutions. They will learn about the
importance of prototypes. Students will also use models to examine how prototypes are tested and improved.
Next Generation Science Standards:
3-5ETS1-1/ 3-5ETS1-2/ 3-5ETS1-3

Science and Engineering
Practices
Asking Questions and Defining
Problems
Asking questions and defining
problems in 3–5 builds on grades
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

Disciplinary Core Ideas

Crosscutting Concepts

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. (3-5ETS1-1)
ETS1.B: Developing Possible

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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or test solutions to problems in 3–5 Solutions
builds on K–2 experiences and
● Research on a problem should
progresses to include investigations
be carried out before
that control variables and provide
beginning to design a
evidence to support explanations or
solution. Testing a solution
design solutions.
involves investigating how
● Plan and conduct an
well it performs under a range
investigation collaboratively to
of likely conditions.
produce data to serve as the
(3-5-ETS1-2)
basis for evidence, using fair
● At whatever stage,
tests in which variables are
communicating with peers
controlled and the number of
about proposed solutions is an
trials considered.
important part of the design
(3-5-ETS1-3)
process, and shared ideas can
lead to improved designs.
Constructing Explanations and
(3-5-ETS1-2)
Designing Solutions Constructing
● Tests are often designed to
explanations and designing
identify failure points or
solutions in 3–5 builds on K–2
difficulties, which suggest the
experiences and progresses to the
elements of the design that
use of evidence in constructing
need to be improved.
explanations that specify variables
(3-5-ETS1-3) ETS1.C:
that describe and predict
Optimizing the Design Solution
phenomena and in designing
● Different solutions need to be
multiple solutions to design
tested in order to determine
problems.
which of them best solves the
● Generate and compare
problem, given the criteria
multiple solutions to a
and the constraints.
problem based on how well
(3-5-ETS1-3)
they meet the criteria and
constraints.
NJSLS Standard Connections
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Progress Indicators for Language Arts
W4.7
Unit 1(L2,3)

Conduct short research projects that build knowledge through investigation of different aspects of a topic.

W4.8
Unit 1 (L1,3)

Recall relevant information from experiences or gather relevant information from print and digital sources;
take notes, categorize information, and provide a list of sources.

W4.9
Unit 1
(L1,2,3)

Draw evidence from literary or informational texts to support analysis, reflection, and research.

NJSLS Mathematical Standards and Practices:
4.OA.A.2
Unit 1 (L2)

Multiply or divide to solve word problems involving multiplicative comparison, eg by using
drawings and equations with a symbol for the unknown number to represent the problem,
distinguishing multiplicative comparison from additive comparison.

4.OA.A3
Unit 1 (L1)

Fluently multiply and divide within 100, using strategies such as the relationship between
multiplication and division (eg, knowing that 8x4=40, one know 40÷5=8) or properties of
operations. By the end of Grade 3, know from memory all products of two one-digit numbers.

4.NBT.B.4
Unit 1 (L1)

Fluently add and subtract multi-digit whole numbers using the standard algorithm.

4.NBT.B.6
Unit 1 (L2)

Find whole -number quotients and remainders with up to four-digit dividends and one digit
divisors, using strategies based on place value, the properties of operations, and or the
relationship between multiplication and division. Illustrate and explain the calculation by using
equations, rectangular arrays, and or area models.

Technology
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● 8.1.5.E.1 Use digital tools to research and evaluate the accuracy of, relevance to, and appropriateness of
using print and non-print electronic information sources to complete a variety of tasks.
● 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding.
● 8.2.5.A.4 Compare and contrast how technologies have changed over time due to human needs and
economic, political and/or cultural influences.
● 8.2.5.A.3 Investigate and present factors that influence the development and function of products and
systems, e.g., resources, criteria and constraints.
● 8.2.5.C.1 Collaborate with peers to illustrate components of a designed system.
● 8.2.5.C.2 Explain how specifications and limitations can be used to direct a product’s development.
● 8.2.5.C.3 Research how design modifications have lead to new products.
● 8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to provide the
best results with supporting sketches or models.
● 8.2.8.C.4 Identify the steps in the design process that would be used to solve a designated problem.
● 8.2.5.D.1 Identify and collect information about a problem that can be solved by technology, generate ideas
to solve the problem, and identify constraints and trade-offs to be considered.
● 8.2.5.D.2 Evaluate and test alternative solutions to a problem using the constraints and trade-offs identified
in the design process to evaluate potential solutions.
21st Century
● CRP2. Apply appropriate academic and technical skills.
● CRP4. Communicate clearly and effectively and with reason.
● CRP5. Consider the environmental, social and economic impacts of decisions.
● CRP6. Demonstrate creativity and innovation.
● CRP7. Employ valid and reliable research strategies.
● CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
● CRP11. Use technology to enhance productivity.
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Essential Questions:
● How do engineers define problems?
● How do engineers design solutions?
● How do engineers test and improve prototypes?

Enduring Understandings:
● Develop solutions based on criteria and
constraints
● Investigate problems and solutions.
● Gain a deeper understanding of engineering and
technology´s impact on society.
● Explore ways engineers come up with solutions to
problems.
● Integrate solutions into technology that affects
society and the environment.
● Come up with explanations and design solutions of
their own.
● Learn about the process that engineers go
through, including using constraints and criteria.
● Plan, design, and test possible solutions for
prototypes to determine which best solves a
problem within the given criteria and constraints.
● Identify failure points or difficulties with a design
and suggest and implement changes that improve
it.
● Engineers communicate in order to share
observations, gain insight, and optimize future
solutions and designs.

Performance Expectation

Resources

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.

HMH Science Dimensions
Unit 1, Lesson 1,2,3
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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.

HMH Science Dimensions
Unit 1, Lesson 1,2

3-5ETS1-3
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.

HMH Science Dimensions
Unit 1, Lesson 1,2,3

Unit Assessment:
●
●
●
●
●
●
●

Unit Project
Unit Performance Task
Lesson Quizzes
Unit Test
Performance-Based Assessment
End-of-Year Test
Teacher observations

Resources/Websites:
● Gizmos

Mentor Texts/Leveled Books:
Leveled Readers

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Teacher Modeling
● Real life experiences
● Working in small groups
● Teacher generated handouts
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●
●
●
●
●

Breaking down steps
Gizmos Activity/handout used as support and enrichment
Illustrations/Models
Label the badminton birdie on the image. (Lesson 2, Exploration 3)
Prompt with questions on page 36 of TM (Lesson 2, Exploration 3)

Physical Science
Unit 2: Energy

Recommended Pacing: MP1

Unit Summary:
In this unit, students will discover what energy is and how it is transferred. Students will also explore how
collisions show energy.
Next Generation Science Standards: 4-PS3-1/ 4PS3-2/ 4PS3-3/4PS3-4

Science and Engineering
Practices
Asking Questions and Defining
Problems

Disciplinary Core Ideas
PS3.A: Definitions of Energy
● The faster a given object is

Crosscutting Concepts
Energy and Matter
● Energy can be transferred in
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Asking questions and defining
moving, the more energy it
various ways and between
problems in grades 3–5 builds on
possesses. (4- PS3-1)
objects. (4-PS3-1),(4grades K–2 experiences and
● Energy can be moved from
PS3-2),(4-PS3-3),(4-PS3-4)
progresses to specifying qualitative
place to place by moving
---------------------------------relationships. Ask questions that
objects or through sound,
Connections to Engineering,
can be investigated and predict
light, or electric currents.
Technology, and Applications
reasonable outcomes based on
(4-PS3-2),(4-PS3-3)
of Science Influence of
patterns such as cause and effect
PS3.B: Conservation of Energy
Science, Engineering and
relationships. (4-PS3-3)
and Energy Transfer
Technology on Society and
Planning and Carrying Out
● Energy is present whenever
the Natural World
Investigations
there are moving objects,
● Engineers improve existing
● Planning and carrying out
sound, light, or heat. When
technologies or develop new
investigations to answer
objects collide, energy can be
ones. (4-PS3-4)
questions or test solutions to
transferred from one object to
---------------------------------problems in 3–5 builds on K– 2
another, thereby changing
Connections to Nature of
experiences and progresses to
their motion. In such
Science
include investigations that
collisions, some energy is
Science is a Human Endeavor
control variables and provide
typically also transferred to the
● Most scientists and engineers
evidence to support
surrounding air; as a result,
work in teams. (4-PS3-4)
explanations or design
the air gets heated and sound
● Science affects everyday life.
solutions. Make observations
is produced.
(4-PS3-4)
to produce data to serve as
(4-PS3-2),(4-PS3-3)
the basis for evidence for an
● Light also transfers energy
explanation of a phenomenon
from place to place. (4-PS3-2)
or test a design solution.
● Energy can also be transferred
(4-PS3-2)
from place to place by electric
currents, which can then be
Constructing Explanations and
used locally to produce motion,
Designing Solutions.
sound, heat, or light. The
Constructing explanations and
currents may have been
designing solutions in 3–5 builds on
produced to begin with by
K–2 experiences and progresses to
transforming the energy of
the use of evidence in constructing
motion into electrical energy.
explanations that specify variables
(4-PS3-2),(4- PS3-4)
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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)
● Appy scientific ideas to solve
design problems. (4-PS3-4)

PS3.C: Relationship Between
Energy and Forces
● When objects collide, the
contact forces transfer energy
so as to change the object's
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 or how well
each takes the constraints into
account. (secondary to
4-PS3-4)
NJSLS Standard Connections
Progress Indicators for Language Arts
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RI.4.3
Unit 2 (L3)

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.

RI.4.9
Unit 2 (L2)

Integrate information from two text on the same topic in order to write or speak about the subject
knowledgeably.

W.4.2
Unit 2 (L3)

Write informative/explanatory texts to examine a topic and convey ideas and information.

W.4.7
Unit 2 (L1,2)

Conduct short research projects that build knowledge through investigation of different aspects of a topic.

W.4.8
Unit 2
(L1,2,2)

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.

NJSLS Mathematical Standards and Practices:
4.OA.A.2
Unit 2 (L1)

Multiply or divide to solve word problems involving multiplicative comparison, eg by using
drawings and equations with a symbol for the unknown number to represent the problem,
distinguishing multiplicative comparison from additive comparison.

4.OA.A3
Unit 2 (L2,3)

Solve multi-step 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.OA.C.5
Unit 2 (L2)

Generate a number or shape pattern that follows a given rule. Identify apparent features of
the pattern that were not explicit in the rule itself.

4.NBT.B.6
Unit 2 (L1)

Find whole -number quotients and remainders with up to four-digit dividends and one digit
divisors, using strategies based on place value, the properties of operations, and or the
relationship between multiplication and division. Illustrate and explain the calculation by using
equations, rectangular arrays, and or area models.
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4.MD.A.1
Unit 2 (L3)

Know relative sizes of measurement units within one system of units including km, m, cm; kg,
g; lb, oz;km 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.

Technology
● 8.1.5.E.1 Use digital tools to research and evaluate the accuracy of, relevance to, and appropriateness of
using print and non-print electronic information sources to complete a variety of tasks.
● 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding
● 8.2.5.A.3 Investigate and present factors that influence the development and function of products and
systems, e.g., resources, criteria and constraints.
● 8.2.5.C.1 Collaborate with peers to illustrate components of a designed system.
● 8.2.5.C.2 Explain how specifications and limitations can be used to direct a product’s development.
● 8.2.5.C.3 Research how design modifications have lead to new products.
● 8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to provide the best
results with supporting sketches or models.
● 8.2.8.C.4 Identify the steps in the design process that would be used to solve a designated problem.
● 8.2.5.D.1 Identify and collect information about a problem that can be solved by technology, generate ideas to
solve the problem, and identify constraints and trade-offs to be considered.
● 8.2.5.D.2 Evaluate and test alternative solutions to a problem using the constraints and trade-offs identified in
the design process to evaluate potential solutions.
21st Century
● CRP2. Apply appropriate academic and technical skills.
● CRP4. Communicate clearly and effectively and with reason.
● CRP5. Consider the environmental, social and economic impacts of decisions.
● CRP6. Demonstrate creativity and innovation.
● CRP7. Employ valid and reliable research strategies.
● CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
● CRP11. Use technology to enhance productivity.
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Essential Questions:
● What is energy?
● How is energy transferred?
● How do collisions show energy?

Enduring Understandings:
● Define energy and explore ways it can be
transferred between objects.
● Recognize ways people use energy and the impact
it has on society.
● Observe and participate in activities requiring
strategic thinking about design solutions to
problems.
● Collect evidence for energy storage, learn ways
energy moves in waves and how it transfers
through the addition or subtraction of heat.
● Plan and build a cooker to transfer the sun's energy
into food.
● Look at different types of energy transfer and
develop a greater understanding of how it can be
used to effect changes in matter.
● Learn that every object contains energy and when
objects collide, they transfer energy.
● Visualize how potential energy can become stored
energy and can be transferred through impacts.

Performance Expectation

Resources

4-PS3-1

HMH Science Dimensions
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Use evidence to construct an explanation relating the speed of an object to
the energy of that object.

Unit 2, Lesson 1,3

4-PS3-2
Make observations to provide evidence that energy can be transferred from
place to place by sound, light, heat, and electric currents.

HMH Science Dimensions
Unit 2, Lesson 1, 2, 3

4-PS3-3
Ask questions and predict outcomes about the changes in energy that occur
when objects collide

HMH Science Dimensions
Unit 2, Lesson 3

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

HMH Science Dimensions
Unit 2, Lesson 1,2,3

Unit Assessment:
●
●
●
●
●
●
●

Unit Project
Unit Performance Task
Lesson Quizzes
Unit Test
Performance-Based Assessment
End-of-Year Test
Teacher observations

Resources/Websites:
● Gizmos

Mentor Texts/Leveled Books:
Leveled Readers
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Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Use a highlighter to show the flow through the various parts of the coal burning power plant. (Lesson 1, Exploration 1)
● Show images of the devices to help students have a proper understanding of the terms. (Lesson 1, Exploration 2)
● Provide students with different types of materials. Ask students to touch materials and describe whether the object was cool or warm.
(Lesson 2, Exploration 1)
● Write the numbers 1-6, have students draw a line from materials to their speeds. Refer to pg 106 in TM (Lesson 2, Exploration 3)
● Make a list of energy transfers shown in the photos. Then ask students to tell what kind of energy each shows (light, heat, sound, etc)
Note that some may show more than one type of energy. (Lesson 2, Exploration 3)
● Ask yes or no questions; examples on pg 116 of TM (Lesson 3, Exploration 1)

Unit 3: Waves and Information Transfer

Recommended Pacing: MP1

Unit Summary:
In this unit, students use a model to describe patterns of waves in terms of amplitude and wavelength and to
show that waves can cause objects to move. Students will investigate how light can be reflected.
They will also examine and describe how information is transferred from place to place.
Next Generation Science Standards: 4-PS4-1/ 4PS4-2/ 4PS4-3

Science and Engineering

Disciplinary Core Ideas

Crosscutting Concepts
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Practices
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
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)
---------------------------------Connections to Nature of
Science

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)
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

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
● Knowledge of relevant
scientific concepts and
research findings is important
in engineering. (4-PS4-3)
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Scientific Knowledge is Based on
Empirical Evidence
● Science findings are based on
recognizing patterns. (4PS4-1)

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)
NJSLS Standard Connections
Progress Indicators for Language Arts

RI.4.1
Unit 3 (L3)

Refer to details and examples in a text when explaining what the test says explicitly and when drawing
inferences from the text.

RI.4.3
Unit 3 (L2,3)

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.

RI.4.7
Unit 3 (L1,3)

Interpret information presented visually, orally, or quantitatively (eg, 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.

RI.4.9
Unit 3 (L1,3)

Integrate information from two text on the same topic in order to write or speak about the subject
knowledgeably.

W.4.1
Unit 3 (L3)

Write opinion pieces on topics or texts, supporting a point of view with reasons and information.

W.4.2
Unit 2 (L3)

Write informative/explanatory texts to examine a topic and convey ideas and information.
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SL.4.5
Unit 3 (L1,2)

Add audio recordings and visual displays to presentations when appropriate to enhance the development of
main ideas or themes.

NJSLS Mathematical Standards and Practices:
4.OA.C.5
Unit 3 (L3)

Generate a number or shape pattern that follows a given rule. Identify apparent features of
the pattern that were not explicit in the rule itself.

4.NBT.B.4
Unit 3 (L1)

Fluently add and subtract multi-digit whole numbers using the standard algorithm.

4.MD.A.1
Unit 3 (L1,2)

Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; lb,
oz;km 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.G.A.1
Unit 3 (L1,2)

Draw points, lines, line segments, rays, angles(right, acute, obtuse), and perpendicular and parallel
lines. Identify these in two-dimensional figures.

Technology
● 8.1.5.E.1 Use digital tools to research and evaluate the accuracy of, relevance to, and appropriateness of
using print and non-print electronic information sources to complete a variety of tasks.
● 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding
● 8.2.5.A.3 Investigate and present factors that influence the development and function of products and
systems, e.g., resources, criteria and constraints.
● 8.2.5.C.1 Collaborate with peers to illustrate components of a designed system.
● 8.2.5.C.2 Explain how specifications and limitations can be used to direct a product’s development.
● 8.2.5.C.3 Research how design modifications have lead to new products.
● 8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to provide the best
results with supporting sketches or models.
● 8.2.8.C.4 Identify the steps in the design process that would be used to solve a designated problem.
● 8.2.5.D.1 Identify and collect information about a problem that can be solved by technology, generate ideas to
solve the problem, and identify constraints and trade-offs to be considered.
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● 8.2.5.D.2 Evaluate and test alternative solutions to a problem using the constraints and trade-offs identified in
the design process to evaluate potential solutions.
21st Century
● CRP2. Apply appropriate academic and technical skills.
● CRP4. Communicate clearly and effectively and with reason.
● CRP5. Consider the environmental, social and economic impacts of decisions.
● CRP6. Demonstrate creativity and innovation.
● CRP7. Employ valid and reliable research strategies.
● CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
● CRP11. Use technology to enhance productivity.

Essential Questions:
● What are waves?
● How does light reflect?
● How is information transferred from place to place?

Enduring Understandings:
● Explore properties and characteristics of waves and
the patterns they create.
● Use models to learn about the ways in which waves
create motion through the transfer of energy.
● Through diagrams, students will visualize
transverse waves and differentiate between
amplitude and wavelength. This will help them to
deepen an understanding for the movement of
energy.
● Investigate how light interacts with the surface of
objects to form an image that can be seen.
● Develop and use models to manipulate a variety of
objects to observe how the behavior of light
changes the images sent to the eye and perceived
by our brains.
● Investigate how light interacts with mirrors and
lenses.
● Deepen an understanding of the development of
useful tools and technologies that utilize light.
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● Explore a variety of communication devices that
are a result of science, engineering, and technology
working together to meet people's needs and
decide how well each device solves a problem.
● Design a device to communicate information over a
distance.

Performance Expectation

Resources

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.

HMH Science Dimensions
Unit 3, Lesson 1

4-PS4-2
HMH Science Dimensions
Develop a model to describe that light reflecting from objects and entering the
Unit 3, Lesson 2
eye allows objects to be seen.
4-PS4-3
Generate and compare multiple solutions that use patterns to transfer
information.

HMH Science Dimensions
Unit 3, Lesson 1, 3

Unit Assessment:
●
●
●

Unit Project
Unit Performance Task
Lesson Quizzes
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●
●
●
●

Unit Test
Performance-Based Assessment
End-of-Year Test
Teacher observations

Resources/Websites:
● Gizmos

Mentor Texts/Leveled Books:
Leveled Readers

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Model how to complete table. Remind students to pay attention to the timer. TM pg 147 (Lesson 1, Exploration 1)
● Label the diagram on page 154. (Lesson 1, Exploration 1)
● Label the diagram on page 162. (Lesson 1, Exploration 3)
● Allow students to view materials through a light microscope. (Lesson 2, Exploration 1)
● Pair students according to mixed ability so students can support each other during the activity and then again during the analysis. (Lesson
2, Exploration 1)
● Read in small segments. Read a caption, stop and discuss. Repeat. (Lesson 3, Exploration 1)
● Model for students. Page 207 (Lesson 3, Exploration 1)
● Have students act out the sequence on page 214. (Lesson 3, Exploration 2)
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LIFE SCIENCE
Unit 4: Plant Structure and Function
NGSS (From Molecules to Organisms: Structures and Processes)

Recommended Pacing: MP2

Unit Summary:
In this unit, students will explore the function of internal and external plant structures and how they aid in
growth, survival, behavior, and reproduction. Students also learn how different plant structures work together
as a system.
Next Generation Science Standards: 4-LS1-1

Science and Engineering
Practices
Engaging in Argument from
Evidence
Engaging in argument from evidence
in 3–5 builds on K–2 experiences
and progresses to critiquing the
scientific explanations or solutions
proposed by peers by citing relevant
evidence about the natural and
designed world(s).
● Construct an argument with
evidence, data, and/or a
model. (4-LS1-1)

Disciplinary Core Ideas
LS1.A: Structure and Function
● Plants and animals have both
internal and external
structures that serve various
functions in growth, survival,
behavior, and reproduction.
(4-LS1-1)

Crosscutting Concepts
Systems and System Models
● A system can be described in
terms of its components and
their interactions. (4- LS1-1)
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NJSLS Standard Connections
Progress Indicators for Language Arts
RI.4.3
Unit 4 (L1)

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.

RI.4.9
Unit 4 (L1)

Integrate information from two text on the same topic in order to write or speak about the subject
knowledgeably.

W.4.1
Unit 4 (L1,2)

Write opinion pieces on topics or texts, supporting a point of view with reasons and information.

W.4.7
Unit 4 (L1,2)

Conduct short research projects that build knowledge through investigation of different aspects of a topic.

W.4.8
Unit 4 (L1)

Recall relevant information from experiences or gather relevant information from print and digital sources;
take notes, categorize information, and provide a list of sources.

NJSLS Mathematical Standards and Practices:
4.OA.A.2
Unit 4 (L2)

Multiply or divide to solve word problems involving multiplicative comparison, eg by using
drawings and equations with a symbol for the unknown number to represent the problem,
distinguishing multiplicative comparison from additive comparison.

4.OA.A.3
Unit 4 (L1,2)

Fluently multiply and divide within 100, using strategies such as the relationship between
multiplication and division (eg, knowing that 8x4=40, one know 40÷5=8) or properties of
operations. By the end of Grade 3, know from memory all products of two one-digit numbers.

4.NBT.B.4
Unit 4 (L1,2)

Fluently add and subtract multi-digit whole numbers using the standard algorithm.

4.G.A.2
Unit 4 (L1,2)

Recognize a line of symmetry for a two-dimensional figure as a line across the figure such that the
figure can be folded along the line into matching parts. Identify line symmetric figures and draw lines of
symmetry.
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Technology
● 8.1.5.E.1 Use digital tools to research and evaluate the accuracy of, relevance to, and appropriateness of
using print and non-print electronic information sources to complete a variety of tasks.
● 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding
● 8.2.5.A.3 Investigate and present factors that influence the development and function of products and
systems, e.g., resources, criteria and constraints.
● 8.2.5.C.1 Collaborate with peers to illustrate components of a designed system.
● 8.2.5.C.2 Explain how specifications and limitations can be used to direct a product’s development.
● 8.2.5.C.3 Research how design modifications have lead to new products.
● 8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to provide the best
results with supporting sketches or models.
● 8.2.8.C.4 Identify the steps in the design process that would be used to solve a designated problem.
● 8.2.5.D.1 Identify and collect information about a problem that can be solved by technology, generate ideas to
solve the problem, and identify constraints and trade-offs to be considered.
● 8.2.5.D.2 Evaluate and test alternative solutions to a problem using the constraints and trade-offs identified in
the design process to evaluate potential solutions.
21st Century
● CRP2. Apply appropriate academic and technical skills.
● CRP4. Communicate clearly and effectively and with reason.
● CRP5. Consider the environmental, social and economic impacts of decisions.
● CRP6. Demonstrate creativity and innovation.
● CRP7. Employ valid and reliable research strategies.
● CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
● CRP11. Use technology to enhance productivity.
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Essential Questions:
● What are some plant parts and how do they
function?
● How do plants grow and reproduce?

Enduring Understandings:
● Gather evidence about the function of internal and
external plant parts to construct an argument that
these parts work together to form a system used
for growth, survival, reproduction, and behavior.
● Investigate how plants move, and design a system
to grow a plant in water rather than soil.
● Develop an understanding of how internal and
external structures of both flowering and non
flowering plants function to support survival,
growth, and reproduction.
● Construct an argument from evidence to explain
the components and interactions of systems and
how they work together to enable reproduction.

Performance Expectation

Resources

4-LS1-1
Construct an argument that plants and animals have internal and external
structures that function to support survival, growth, behavior, and
reproduction.

HMH Science Dimensions
Unit 4, Lesson 1,2

Unit Assessment:
●
●
●
●
●
●
●

Unit Project
Unit Performance Task
Lesson Quizzes
Unit Test
Performance-Based Assessment
End-of-Year Test
Teacher observations
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Resources/Websites:
● Gizmos

Mentor Texts/Leveled Books:
Leveled Readers

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Cover 5 of the entries on page 235 to focus on one at a time. (Lesson 1, Exploration 1)
● Discuss images in small groups first. Page 239 (Lesson 1, Exploration 2)
● Review the parts of a plant. Page 246 (Lesson 1, Exploration 3)
● Bring in several plants and arrange students in groups to locate various parts and explain their functions. (Lesson 2, Exploration 1)
● Have students draw each labeled step in a circular diagram using arrows. (Lesson 2, Exploration 1)
● Bring in seed pods for students to examine. Page 267 (Lesson 2, Exploration 3)

Unit 5: Animal Structure and Function
NGSS (From Molecules to Organisms: Structures and Processes)

Recommended Pacing: MP3

Unit Summary:
In this unit, students will explore the function of internal and external animal structures and how they aid in
growth, survival, behavior, and reproduction. Students also learn how different senses work.
Next Generation Science Standards: 4-LS1-1/ 4-LS1-2
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Science and Engineering
Practices

Disciplinary Core Ideas

Engaging in Argument from
Evidence
Engaging in argument from evidence
in 3–5 builds on K–2 experiences
and progresses to critiquing the
scientific explanations or solutions
proposed by peers by citing relevant
evidence about the natural and
designed world(s).
● Construct an argument with
evidence, data, and/or a
model. (4-LS1-1)
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.
● Use a model to test
interactions concerning the
functioning of a natural
system. (4-LS1-2)

LS1.A: Structure and Function
● Plants and animals have both
internal and external
structures that serve various
functions in growth, survival,
behavior, and reproduction.
(4-LS1-1)

Crosscutting Concepts
Systems and System Models
● A system can be described in
terms of its components and
their interactions. (4- LS1-1)
(4-LS1-2)

LS1.D: Information Processing
● 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. (4-LS1-2)

NJSLS Standard Connections
Progress Indicators for Language Arts
RI.4.1
Unit 5 (L2)

Refer to details and examples in a text when explaining what the test says explicitly and when drawing
inferences from the text.
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RI.4.3
Unit 5 (L2)

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.

RI.4.7
Unit 5 (L2)

Interpret information presented visually, orally, or quantitatively (eg, 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.

RI.4.9
Unit 5 (L2)

Integrate information from two text on the same topic in order to write or speak about the subject
knowledgeably.

W.4.1
Unit 5 (L1,3)

Write opinion pieces on topics or texts, supporting a point of view with reasons and information.

W.4.2
Unit 5 (L2)

Write informative/explanatory texts to examine a topic and convey ideas and information.

SL.4.5
Unit 5 (L3)

Add audio recordings and visual displays to presentations when appropriate to enhance the development of
main ideas or themes.

NJSLS Mathematical Standards and Practices:
4.OA.A.3
Unit 5 (L2)

Fluently multiply and divide within 100, using strategies such as the relationship between
multiplication and division (eg, knowing that 8x4=40, one know 40÷5=8) or properties of
operations. By the end of Grade 3, know from memory all products of two one-digit numbers.

4.G.A.1
Unit 5 (L3)

Draw points, lines, line segments, rays, angles(right, acute, obtuse), and perpendicular and parallel
lines. Identify these in two-dimensional figures.

4.G.A.2
Unit 5 (L1)

Recognize a line of symmetry for a two-dimensional figure as a line across the figure such that the
figure can be folded along the line into matching parts. Identify line symmetric figures and draw lines of
symmetry.

Technology
● 8.1.5.E.1 Use digital tools to research and evaluate the accuracy of, relevance to, and appropriateness of
using print and non-print electronic information sources to complete a variety of tasks.
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● 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding
● 8.2.5.A.3 Investigate and present factors that influence the development and function of products and
systems, e.g., resources, criteria and constraints.
● 8.2.5.C.1 Collaborate with peers to illustrate components of a designed system.
● 8.2.5.C.2 Explain how specifications and limitations can be used to direct a product’s development.
● 8.2.5.C.3 Research how design modifications have lead to new products.
● 8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to provide the best
results with supporting sketches or models.
● 8.2.8.C.4 Identify the steps in the design process that would be used to solve a designated problem.
● 8.2.5.D.1 Identify and collect information about a problem that can be solved by technology, generate ideas to
solve the problem, and identify constraints and trade-offs to be considered.
● 8.2.5.D.2 Evaluate and test alternative solutions to a problem using the constraints and trade-offs identified in
the design process to evaluate potential solutions.
21st Century
● CRP2. Apply appropriate academic and technical skills.
● CRP4. Communicate clearly and effectively and with reason.
● CRP5. Consider the environmental, social and economic impacts of decisions.
● CRP6. Demonstrate creativity and innovation.
● CRP7. Employ valid and reliable research strategies.
● CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
● CRP11. Use technology to enhance productivity.

Essential Questions:
● What are some external structures of animals?
● What are some internal structures of animals?
● How do senses work?

Enduring Understandings:
● Animals have external and internal structures.
● Use evidence to engage in arguments
● Will be able to describe the components of systems
and their interactions.
● Gather evidence to support an argument regarding
the importance of the internal structures of animals
in growth, survival, behavior, and reproduction.
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● Explore the components and functions of several
body systems of animals.
● Compare and contrast the systems to identify
similarities and differences of body systems in
different groups of animals.
● Explore the way people and animals use their
senses.
● Learn physical parts and unique structures that
make it possible for people and animals to analyze
information through senses.
● Interpret sensory systems and apply what is
learned to construct intelligent explanations using
evidence and data.

Performance Expectation

Resources

4-LS1-1
Construct an argument that plants and animals have internal and external
structures that function to support survival, growth, behavior, and
reproduction.

HMH Science Dimensions
Unit 5, Lesson 1,2,3

4-LS1-2
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.

HMH Science Dimensions
Unit 5, Lesson 1,2,3

Unit Assessment:
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●
●
●
●
●
●
●

Unit Project
Unit Performance Task
Lesson Quizzes
Unit Test
Performance-Based Assessment
End-of-Year Test
Teacher observations

Resources/Websites:
● Gizmos

Mentor Texts/Leveled Books:
Leveled Readers

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Whole group discussion about cool and hot climates. (Lesson 1, Exploration 1)
● ELL- make a group list of words that describe how each animals eats. (page 289)
● Guide students in reading thermometer (Lesson 1, Exploration 2)
● Pair students who struggle with reading with a fluent reader. Have students work as a team to complete item 10 on page 316. (lesson 2,
Exploration 2)
● Lesson 3, Exploration 1 - Have other images of skeleton and muscles, nerves, etc. (page 326)
● ELL- Explain that “to feel” is different from “feelings.” (Lesson 3, Exploration 1)
● Students may come up with their own examples for categories on page 334 (lesson 3, exploration 2)
● FInd alternative images of the eye diagram on page 336 (lesson 3, exploration 3)
● Extension- Have students conduct research on another animal that relies on echolocation. (lesson 3, exploration 3)
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EARTH and SPACE SCIENCES
Unit 6: Changes to Earth's Surface
NGSS (Earth’s Systems)

Recommended Pacing: MP2

Unit Summary:
In this unit, students will explore how the Earth has been shaped by water and other factors.
discover how people map Earth's surface and learn about patterns we can see from maps.

They will

Next Generation Science Standards: 4-ESS2-1/ 4-ESS2-2

Science and Engineering
Practices

Disciplinary Core Ideas

Planning and Carrying Out
ESS2.A: Earth Materials and
Investigations
Systems
Planning and carrying out
● Rainfall helps to shape the
investigations to answer questions or
land and affects the types of
test solutions to problems in 3–5
living things found in a region.
builds on K–2 experiences and
Water, ice, wind, living
progresses to include investigations
organisms, and gravity break
that control variables and provide
rocks, soils, and sediments
evidence to support explanations or
into smaller particles and
design solutions.
move them around.
● Make observations and/or
(4-ESS2-1)
measurements to produce data ESS2.B: Plate Tectonics and

Crosscutting Concepts
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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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)

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)
NJSLS Standard Connections

Progress Indicators for Language Arts
RI.4.7
Unit 6
(L1,2,3,4)

Interpret information presented visually, orally, or quantitatively (eg, 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.

W.4.1
Unit 6 (L3)

Write opinion pieces on topics or texts, supporting a point of view with reasons and information.

W.4.8
Unit 6
(L1,2,4)

Recall relevant information from experiences or gather relevant information from print and digital sources;
take notes, categorize information, and provide a list of sources.
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NJSLS Mathematical Standards and Practices:
4.NBT.B.4
Unit 6 (L4)

Fluently add and subtract multi-digit whole numbers using the standard algorithm.

4.MD.A.1
Unit 6 (L1,2)

Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; lb,
oz;km 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.MD.A.2
Unit 6
(L1,2,3,4)

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.

Technology
● 8.1.5.E.1 Use digital tools to research and evaluate the accuracy of, relevance to, and appropriateness of
using print and non-print electronic information sources to complete a variety of tasks.
● 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding
● 8.2.5.A.3 Investigate and present factors that influence the development and function of products and
systems, e.g., resources, criteria and constraints.
● 8.2.5.C.1 Collaborate with peers to illustrate components of a designed system.
● 8.2.5.C.2 Explain how specifications and limitations can be used to direct a product’s development.
● 8.2.5.C.3 Research how design modifications have lead to new products.
● 8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to provide the best
results with supporting sketches or models.
● 8.2.8.C.4 Identify the steps in the design process that would be used to solve a designated problem.
● 8.2.5.D.1 Identify and collect information about a problem that can be solved by technology, generate ideas to
solve the problem, and identify constraints and trade-offs to be considered.
● 8.2.5.D.2 Evaluate and test alternative solutions to a problem using the constraints and trade-offs identified in
the design process to evaluate potential solutions.
21st Century
● CRP2. Apply appropriate academic and technical skills.
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●
●
●
●
●
●

CRP4. Communicate clearly and effectively and with reason.
CRP5. Consider the environmental, social and economic impacts of decisions.
CRP6. Demonstrate creativity and innovation.
CRP7. Employ valid and reliable research strategies.
CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
CRP11. Use technology to enhance productivity.

Essential Questions:
● How does water shape Earth's surface?
● What other factors shape Earth's surface?
● How do people map Earth's surface?
● What patterns do maps show?

Enduring Understandings:
● Identify and record evidence of how water,
weathering, erosion, and deposition shape Earth’s
surface.
● Investigate how water impacts Earth and then
examine the relationships between Earth's surface
and the physical forces of weathering, erosion, and
deposition.
● Identify, explain, and record evidence regarding
how rainfall, weathering, erosion, and deposition
shape Earth’s surface.
● Investigate how living things impact Earth and then
examine and explain the relationships between
them all.
● Make observations and analyze data about maps.
● Understand that maps can help locate the different
land and water features of Earth and reveal how
large scale systems interact as shown in the
patterns of mountain ranges, ocean trenches, and
other natural phenomenon.
● Analyze and interpret data about the locations of
mountain ranges, deep ocean trenches, ocean floor
structures, earthquakes, and volcanoes and use
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maps to identify patterns of the locations in which
they appear on land and in the oceans.

Performance Expectation

Resources

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

HMH Science Dimensions
Unit 6, Lesson 1,2

4-ESS2-2
HMH Science Dimensions
Analyze and interpret data from maps to describe patterns of Earth's features. Unit 6, Lesson 1,2,3,4
Unit Assessment:
●
●
●
●
●
●
●

Unit Project
Unit Performance Task
Lesson Quizzes
Unit Test
Performance-Based Assessment
End-of-Year Test
Teacher observations

Resources/Websites:
● Gizmos

Mentor Texts/Leveled Books:
Leveled Readers
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Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Put rocks (limestone, shale, sandstone, or chalk if rocks not available). Shake can and observe changes in appearance (lesson 1)
● Mime or draw pictures to convey meaning of erosion and deposition (lesson 1)
● Extension: challenge students to find out more about geoscientists. Have students make posters or presentations with text and
illustrations (lesson 1)
● Write animal and plants on individual index cards. Have students identify each organism and predict whether they think they live in a
habitat with little or a lot of water and provide reasoning for their thinking (lesson 2)
● Extension: have students research other ideas and inventions that came from natural disasters (lesson 2)
● Allow students draw a line graph on individual graph paper to visualize the change over time (lesson 2)
● Review concept of Pros and cons
● Highlight details in text about each map’s advantages (lesson 3)
● Provide step-by-step demonstration using a map key (lesson 3)
● Trace or highlight the given lines within lesson to identify which number goes with each line (lesson 3)
● Draw sketches and label land mountain, underwater mountain and ocean trench (lesson 4)

Unit 7: Rocks and Fossils
NGSS (Earth’s Place in the Universe)

Recommended Pacing: MP3

Unit Summary:
In this unit, students will explore the different layers of rocks and how they change. Discover what we can
learn about fossils and ancient environments, and identify patterns in fossils.
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Next Generation Science Standards: 4-ESS1-1

Science and Engineering
Practices

Disciplinary Core Ideas

Constructing Explanations and
ESS1.C: The History of Planet
Designing Solutions
Earth
Constructing explanations and
● Local, regional, and global
designing solutions in 3– 5 builds on
patterns of rock formations
K–2 experiences and progresses to
reveal changes over time due
the use of evidence in constructing
to earth forces, such as
explanations that specify variables
earthquakes. The presence
that describe and predict
and location of certain fossil
phenomena and in designing
types indicate the order in
multiple solutions to design
which rock layers were
problems.
formed. (4-ESS1-1)
● Identify the evidence that
supports particular points in an
explanation. (4-ESS1-1)

Crosscutting Concepts
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)

NJSLS Standard Connections
Progress Indicators for Language Arts
W.4.7
Unit 7
(L1,2,3,)

Conduct short research projects that build knowledge through investigation of different aspects of a topic..

W.4.8
Unit 7
(L1,2,3)

Recall relevant information from experiences or gather relevant information from print and digital sources;
take notes, categorize information, and provide a list of sources.

W.4.9
Unit 7
(L1,2,3)

Draw evidence from literary or informational texts to support analysis, reflection, and research.
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NJSLS Mathematical Standards and Practices:
4.MD.A.1
Unit 7 (L1,2,3)

Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; lb,
oz;km 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.

Technology
● 8.1.5.E.1 Use digital tools to research and evaluate the accuracy of, relevance to, and appropriateness of
using print and non-print electronic information sources to complete a variety of tasks.
● 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding
● 8.2.5.A.3 Investigate and present factors that influence the development and function of products and
systems, e.g., resources, criteria and constraints.
● 8.2.5.C.1 Collaborate with peers to illustrate components of a designed system.
● 8.2.5.C.2 Explain how specifications and limitations can be used to direct a product’s development.
● 8.2.5.C.3 Research how design modifications have lead to new products.
● 8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to provide the best
results with supporting sketches or models.
● 8.2.8.C.4 Identify the steps in the design process that would be used to solve a designated problem.
● 8.2.5.D.1 Identify and collect information about a problem that can be solved by technology, generate ideas to
solve the problem, and identify constraints and trade-offs to be considered.
● 8.2.5.D.2 Evaluate and test alternative solutions to a problem using the constraints and trade-offs identified in
the design process to evaluate potential solutions.
21st Century
● CRP2. Apply appropriate academic and technical skills.
● CRP4. Communicate clearly and effectively and with reason.
● CRP5. Consider the environmental, social and economic impacts of decisions.
● CRP6. Demonstrate creativity and innovation.
● CRP7. Employ valid and reliable research strategies.
● CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
● CRP11. Use technology to enhance productivity.
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Essential Questions:
Enduring Understandings:
● How do rock layers change?
● Model rock layers to gather evidence about how
● What do fossils tell us about ancient environments?
they form and what information they contain about
● What are some patterns fossils show us?
the history of planet Earth.
● Look at examples of exposed layers in different
formations and come up with explanations for how
these layers tell stories about the past and the
Earth processes that shape and change rock.
● Examine fossils representing life from different
periods in Earth’s history.
● Determine the habitats in which fossils lived, and
draw conclusions about what modern day
organisms the fossils may be related to.
● Observe structures of fossils and living organisms,
and look for repeated forms and traits that helped
these organisms survive in specific environments.
● Use evidence to determine what past environments
were like.
● Examine fossils in different layers of rock to reveal
the history of planet Earth, and construct
explanations for how environments have changed
over time.
● Study patterns in rocks and fossils, to learn how
changes to Earth’s surface have affected and will
continue to affect rock layers.

Performance Expectation

Resources

4-ESS1-1
Identify evidence from patterns in rock formations and fossils in rock layers to

HMH Science Dimensions
Unit 7, Lesson 1,2,3
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support an explanation for changes in a landscape over time.
Unit Assessment:
●
●
●
●
●
●
●

Unit Project
Unit Performance Task
Lesson Quizzes
Unit Test
Performance-Based Assessment
End-of-Year Test
Teacher observations

Resources/Websites:
● Gizmos

Mentor Texts/Leveled Books:
Leveled Readers
Accommodations & Modifications

Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Extension: have students research the colors of rock layers, explaining why they look the way they do (lesson 1)
● ELL- match images of locations to images of fossils rather than writing (lesson 1)
● Provide two materials, one that is hard and another that is rubbery and bendable. Have student sapply pressure and record their
observations (lesson 1)
● Students can research a canyon and create a presentation (lesson 1)
● Provide printouts of images and their living environment. Students match the organism to its environment. (lesson 3)
● Model an earthquake by placing dirt, toy figures, toy cars and home in pan. Shake pan hard enough that the figures move. (lesson 3)

Unit 8: Natural Resources and Hazards
NGSS (Earth and Human Activity)

Recommended Pacing: MP3
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Unit Summary:
In this unit, students will explore how renewable and nonrenewable resources are used for energy. Discover
how people can reduce land and water based hazards and their impacts.
Next Generation Science Standards: 4-ESS3-1/ 4-ESS3-2

Science and Engineering
Practices
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)
Obtaining, Evaluating, and
Communicating Information
Obtaining, evaluating, and
communicating information in 3–5
builds on K–2 experiences and

Disciplinary Core Ideas
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
3.WC.)
ETS1.B: Designing Solutions to
Engineering Problems
● Testing a solution involves

Crosscutting Concepts
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
research findings is important
in engineering. (4-ESS3-1)
Influence of Science,
Engineering and Technology on
Society and the Natural World
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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)

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

● 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)

NJSLS Standard Connections
Progress Indicators for Language Arts
RI.4.1
Unit 8 (L3)

Refer to details and examples in a text when explaining what the test says explicitly and when drawing
inferences from the text.

RI.4.3
Unit 8 (L1,4)

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.

RI.4.9
Unit 8 (L3,4)

Integrate information from two text on the same topic in order to write or speak about the subject
knowledgeably.

W.4.7
Unit 8
(L1,2,4)

Conduct short research projects that build knowledge through investigation of different aspects of a topic..

W.4.8
Unit 8
(L1,2)

Recall relevant information from experiences or gather relevant information from print and digital sources;
take notes, categorize information, and provide a list of sources.

W.4.9
Unit 8
(L1,2)

Draw evidence from literary or informational texts to support analysis, reflection, and research.
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NJSLS Mathematical Standards and Practices:
4.OA.A.1
Unit 8
(L1,2,3)

Interpret a multiplication equation as a comparison, eg, interpret 35=5x7 as a statement that 35 is 5
times as many 7 and 7 times as many as 5. Represent verbal statements of multiplicative comparisons
as multiplications equations.

4.OA.A.2
Unit 8 (L3)

Multiply or divide to solve word problems involving multiplicative comparison, eg by using
drawings and equations with a symbol for the unknown number to represent the problem,
distinguishing multiplicative comparison from additive comparison.

4.OA.A.3
Unit 8 (L3)

Fluently multiply and divide within 100, using strategies such as the relationship between
multiplication and division (eg, knowing that 8x4=40, one know 40÷5=8) or properties of
operations. By the end of Grade 3, know from memory all products of two one-digit numbers.

4.NBT.B.4
Unit 8 (L3)

Fluently add and subtract multi-digit numbers using the standard algorithm.

4.MD.B.4
Unit 8 (L2)

Make a line plot to display a data set of measurements in fractions of a unit (½, ¼, ⅛). Solve problems
involving addition and subtraction of fractions by using information presented in line plots.

Technology
● 8.1.5.E.1 Use digital tools to research and evaluate the accuracy of, relevance to, and appropriateness of
using print and non-print electronic information sources to complete a variety of tasks.
● 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding
● 8.2.5.A.3 Investigate and present factors that influence the development and function of products and
systems, e.g., resources, criteria and constraints.
● 8.2.5.C.1 Collaborate with peers to illustrate components of a designed system.
● 8.2.5.C.2 Explain how specifications and limitations can be used to direct a product’s development.
● 8.2.5.C.3 Research how design modifications have lead to new products.
● 8.2.5.C.4 Collaborate and brainstorm with peers to solve a problem evaluating all solutions to provide the best
results with supporting sketches or models.
● 8.2.8.C.4 Identify the steps in the design process that would be used to solve a designated problem.
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● 8.2.5.D.1 Identify and collect information about a problem that can be solved by technology, generate ideas to
solve the problem, and identify constraints and trade-offs to be considered.
● 8.2.5.D.2 Evaluate and test alternative solutions to a problem using the constraints and trade-offs identified in
the design process to evaluate potential solutions.
21st Century
● CRP2. Apply appropriate academic and technical skills.
● CRP4. Communicate clearly and effectively and with reason.
● CRP5. Consider the environmental, social and economic impacts of decisions.
● CRP6. Demonstrate creativity and innovation.
● CRP7. Employ valid and reliable research strategies.
● CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
● CRP11. Use technology to enhance productivity.

Essential Questions:
Enduring Understandings:
● What nonrenewable resources are used for energy?
● Obtain, evaluate, and communicate information
● What renewable resources are used for energy?
about nonrenewable resources.
● How can people reduce the impact of land based
● Protect and reduce the use of nonrenewable
hazards?
resources.
● How can people reduce the impact of water based
● Learn how people's need and wants change over
hazards?
time as they demand new and better technologies.
● Learn about renewable energy resources including
how we make use of them.
● Evaluate the benefits and drawbacks of renewable
resources.
● Learn about natural hazards that take place on
land, such as volcanic eruptions, earthquakes,
landslides, and wildfires and explore the causes
and effects of these events.
● Analyze information about how maps can be used
to assess the risk of natural hazards.
● Study a variety of water based Earth processes
that can be hazardous to humans and design and
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test multiple solutions to lessen the impacts of
these processes on humans.

Performance Expectation

Resources

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

HMH Science Dimensions
Unit 8, Lesson 1,2

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

HMH Science Dimensions
Unit 8, Lesson 3,4

Unit Assessment:
●
●
●
●
●
●
●

Unit Project
Unit Performance Task
Lesson Quizzes
Unit Test
Performance-Based Assessment
End-of-Year Test
Teacher observations
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Resources/Websites:
● Gizmos

Mentor Texts/Leveled Books:
Leveled Readers

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Go over photographs on page 531 individually with students.
● Review all words in text box on page 536. Show students where in the lesson they can find words.
● Tell students which words will be used on number 4, page 546.
● Have students ignore the cost constraint on page 562.
● Explain to students that a cause makes something happen. An effect is what happens because of a cause. Give a specific example.
(Lesson 3, Exploration 1)
● Explain t students that a pattern is something that occurs regularly, such as thunder that accompanies lightning. (Lesson 3, Exploration 2)
p. 584
● Make a number line to assist with “Do the Math” on page 599. (Lesson 4, Exploration 1)
● Lesson 4, Exploration 2 - Explain that item 26 on page 610 provides a place to record a summary of what they will learn by looking at each
image and reading the caption. Have students cover all but the first image and caption with blank paper. Have them study the image and
caption. Repeat this method for each of the hazards described.
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Fifth Grade

Unit (1): Engineering and Technology

Recommended Pacing: Marking Period 1

93

Unit Summary:
Students will discover how science and math are used in engineering, investigate a design process, and
explore how technology decisions affect society.
Next Generation Science Standards: 5-ESS3-1, 3-5-ETS1-1, 3-5-ETS1.2, 3-5 ETS1.3

Science and Engineering
Practices

Disciplinary Core Ideas

Crosscutting Concepts

Obtaining, Evaluating, and
Communicating Information
Obtaining, evaluating, and
communicating information in 3– 5
builds on K–2 experiences and
progresses to evaluating the merit
and accuracy of ideas and methods.
● Obtain and combine
information from books
and/or other reliable media to
explain phenomena or
solutions to a design problem.
(5-ESS3-1)
Asking Questions and Defining
Problems Asking questions and
defining problems in 3–5 builds on
grades K–2 experiences and
progresses to specifying qualitative
relationships.
● Define a simple design
problem that can be solved
through the development of

ESS3.C: Human Impacts on
Earth Systems
● Human activities in
agriculture, industry, and
everyday life have had major
effects on the land,
vegetation, streams, ocean,
air, and even outer space. But
individuals and communities
are doing things to help
protect Earth’s resources and
environments. (5-ESS3-1)
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

Systems and System Models
● A system can be described in
terms of its components and
their interactions. (5-ESS3-1)
Connections to Nature of Science
Science Addresses Questions
About the Natural and Material
World.
● Science findings are limited to
questions that can be
answered with empirical
evidence. (5- ESS3-1)
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
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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 conduct an
investigation 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

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. (3-5ETS1-1)
ETS1.B: Developing Possible
Solutions
● 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.
(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

technologies or develop new
ones to increase their
benefits, decrease known
risks, and meet societal
demands. (3-5-ETS1-2)
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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)

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

NJSLS Standard Connections
Progress Indicators for Language Arts
RI.5.7
(Lesson 2)

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.

W.5.7
(Lesson 1)
(Lesson 3)

Conduct short research projects that use several sources to build knowledge through investigation of
different aspects of a topic.

W.5.8
(Lesson 1)

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

NJSLS Mathematical Standards and Practices:
5.OA.B.3
(Lesson 1)

Generate two numerical patterns using two given rules. Identify apparent relationships between
corresponding terms. Form ordered pairs consisting of corresponding terms from the two
patterns, and graph the ordered pairs on a coordinate plane.

5.NBT.B.6
(Lesson 3)

Find whole-number quotients of whole numbers with up to four-digit dividends and two-digit
divisors, using strategies based on place value, the properties of operations, and/or the
relationship between multiplication and division. Illustrate and explain the calculation by using
equations, rectangular arrays, and/or area models.
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5.G.A.1
(Lesson 1)

Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the
intersection of the lines (the origin) arranged to coincide with the 0 on each line and a given
point in the plane located by using an ordered pair of numbers, called its coordinates.
Understand that the first number indicates how far to travel from the origin in the direction of
one axis, and the second number indicates how far to travel in the direction of the second axis,
with the convention that the names of the two axes and the coordinates correspond (e.g., x-axis
and x- coordinate, y- axis and y-coordinate).

5.G.A.2
(Lesson 1)

Represent real world and mathematical problems by graphing points in the first quadrant of the
coordinate plane, and interpret coordinate values of points in the context of the situation.

Technology
● 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding.
● 8.2.5.A.5 Identify how improvement in the understanding of materials science impacts technologies.
● 8.2.5.C.1 Collaborate with peers to illustrate components of a designed system.
● 8.2.5.C.2 Explain how specifications and limitations can be used to direct a product’s development.
● 8.2.5.D.2 Evaluate and test alternative solutions to a problem using the constraints and trade-offs identified in the design
process to evaluate potential solutions.
21st Century/Life and Career:
● CRP2. Apply appropriate academic and technical skills.
● CRP4. Communicate clearly and effectively and with reason.
● CRP5. Consider the environmental, social and economic impacts of decisions.
● CRP6. Demonstrate creativity and innovation.
● CRP7. Employ valid and reliable research strategies.
● CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
● CRP11. Use technology to enhance productivity.
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Essential Questions:
● How are science and math used in
engineering?
● What is the design process?
● How does technology affect society?

Enduring Understandings:
● Explain purpose of engineering and technology
● Explore models and systems
● Recognize technology solves problems
● Investigate engineering and science practices
● Design and communicate a solution to a problem
● Investigate and apply aspects of the design
process
● Ask and answer questions
● Construct explanations as they design solutions to
problems
● Examine the engineering of certain technologies
● Explain the relationship between technology and
society
● Carry out investigations
● Identify problems and solutions

Performance Expectation

Resources

5-ESS3-1
Obtain and combine information about ways individual communities use
science ideas to protect the Earth’s resources and environment.

HMH Science Dimensions
Lesson 1
Lesson 2
Lesson 3

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.

HMH Science Dimensions
Lesson 1
Lesson 2
Lesson 3

3-5-ETS1-2
Generate and compare multiple possible solutions to a problem based on how

HMH Science Dimensions
Lesson 1
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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.

Lesson 2
Lesson 3
HMH Science Dimensions
Lesson 1
Lesson 2
Lesson 3

Unit Assessments:
● Unit Project
● Unit Performance Task
● Lesson quizzes
● Unit Test
● Performance Based Assessment
● End of Year Test
● Teacher Observations
Resources/Websites:
● Gizmos
● HMH You Solve It “Cat Tree”

Mentor Texts/Leveled Books:
Leveled Readers

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Define technology and engineering. (Lesson 1)
● Work in pairs for #14. (Lesson 1 Explore)
● Provide labeled bar graphs. (Lesson 1 Exploration 2)
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●
●

Provide examples of criteria and constraints. (Lesson 2)
Mixed ability pairs to understand the differences between the images. (Lesson 3 Exploration 1)

Physical Science

Unit (2): Matter

Recommended Pacing: Marking Period 2

Unit Summary:
Students will discover the different states of matter and how to measure matter, explore the different
properties of matter along with dissolving rates of certain matter, and compare and contrast physical and
chemical changes of matter.
Next Generation Science Standards: 5-PS1-1, 5-PS1-2, 5-PS1-3, 5-PS1-4

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 to describe
phenomena. (5-PS1-1)
Planning and Carrying Out
Investigations

PS1.A: Structure and Properties
of Matter
● Matter of any type can be
subdivided into particles that
are too small to see, but even
then the matter still exists
and can be detected by other
means. A model showing that
gases are made from matter
particles that are too small to

Cause and Effect
● Cause and effect relationships
are routinely identified,
tested, and used to explain
change. (5-PS1-4)
Scale, Proportion, and Quantity
● Natural objects exist from the
very small to the immensely
large. (5-PS1-1)
● Standard units are used to
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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.
● Conduct an investigation
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. (5-PS1-4)
● Make observations and
measurements to produce
data to serve as the basis for
evidence for an explanation of
a phenomenon. (5-PS1-3)
Using Mathematics and
Computational Thinking
Mathematical and computational
thinking in 3–5 builds on K–2
experiences and progresses to
extending quantitative
measurements to a variety of
physical properties and using
computation and mathematics to
analyze data and compare
alternative design solutions.
● Measure and graph quantities
such as weight to address

see and are moving freely
around in space can explain
many observations, including
the inflation and shape of a
balloon and the effects of air
on larger particles or objects.
(5-PS1-1)
● The amount (weight) of
matter is conserved when it
changes form, even in
transitions in which it seems
to vanish. (5-PS1-2)
● Measurements of a variety of
properties can be used to
identify materials. (Boundary:
At this grade level, mass and
weight are not distinguished,
and no attempt is made to
define the unseen particles or
explain the atomic-scale
mechanism of evaporation
and condensation.) (5-PS1-3)
PS1.B: Chemical Reactions
● When two or more different
substances are mixed, a new
substance with different
properties may be formed.
(5-PS1-4)
● No matter what reaction or
change in properties occurs,
the total weight of the
substances does not change.
(Boundary: Mass and weight

measure and describe
physical quantities such as
weight, time, temperature,
and volume. (5-PS12),(5-PS1-3)
Connections to Nature of
Science Scientific Knowledge
Assumes an Order and
Consistency in Natural Systems
● Science assumes consistent
patterns in natural systems.
(5-PS1-2)
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scientific and engineering
questions and problems.
(5-PS1-2)

are not distinguished at this
grade level.) (5-PS1-2)

NJSLS Standard Connections
Progress Indicators for Language Arts
RI.5.7
(Lesson 1)
(Lesson 2)

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.

RI.5.9
(Lesson 2)

Integrate information from several texts on the same topic in order to write or speak about the subject
knowleadgably.

W.5.7
(Lesson 2)

Conduct short research projects that use several sources to build knowledge through investigation of
different aspects of a topic.

W.5.8
(Lesson 3)

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

W.5.9
(Lesson 2)
(Lesson 3)

Draw evidence from literary or informational texts to support analysis, reflection, and research.

NJSLS Mathematical Standards and Practices:
5.NBT.A.1
(Lesson 1)

Recognize that in a multi-digit number, a digit in one place represents 10 times as much as it
represents in the place to its right and 1/10 of what it represents in the place to its left.

5.NBT.A.2
(Lesson 1)

Explain patterns in the number of zeros of the product when multiplying a number by powers of
10, and explain patterns in the placement of the decimal point when a decimal is multiplied or
divided by a power of 10. Use whole-number exponents to denote powers of 10.
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5.NBT.B.6
(Lesson 2)

Find whole-number quotients of whole numbers with up to four-digit dividends and two-digit
divisors, using strategies based on place value, the properties of operations, and/or the
relationship between multiplication and division. Illustrate and explain the calculation by using
equations, rectangular arrays, and/or area models.

5.NF.B

Apply and extend previous understandings of multiplication and division to multiply and divide
fractions.
Solve real world problems involving division of unit fractions by non-zero whole numbers and
division of whole numbers by unit fractions, e.g., by using visual fraction models and equations
to represent the problem.

5.NF.B.7c
(Lesson 1)

5.MD.A.1
(Lesson 1)

Convert among different-sized standard measurement units within a given measurement system
(e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step, real world
problems.

5.MD.C

Relate volume to the operations of multiplication and addition and solve real world and
mathematical problems involving volume.
Apply the formulas V =
 l × w ×
 h and V = B ×
 h f or rectangular prisms to find volumes of right
rectangular prisms with whole number edge lengths in the context of solving real world and
mathematical problems.

5.MD.C.5b
(Lesson 1)
5.G.A.1
(Lesson 2)

Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the
intersection of the lines (the origin) arranged to coincide with the 0 on each line and a given
point in the plane located by using an ordered pair of numbers, called its coordinates.
Understand that the first number indicates how far to travel from the origin in the direction of
one axis, and the second number indicates how far to travel in the direction of the second axis,
with the convention that the names of the two axes and the coordinates correspond (e.g., x-axis
and x- coordinate, y- axis and y-coordinate).

5.G.A.2
(Lesson 2)

Represent real world and mathematical problems by graphing points in the first quadrant of the
coordinate plane, and interpret coordinate values of points in the context of the situation.
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Technology
● 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding
● 8.2.5.D.1 Identify and collect information about a problem that can be solved by technology, generate ideas to solve the
problem, and identify constraints and trade-offs to be considered.
● 8.2.5.D.2 Evaluate and test alternative solutions to a problem using the constraints and trade-offs identified in the design
process to evaluate potential solutions.
● 8.2.5.D.3 Follow step by step directions to assemble a product or solve a problem.
● 8.2.5.D.4 Explain why human-designed systems, products, and environments need to be constantly monitored, maintained,
and improved.
● 8.2.5.D.5 Describe how resources such as material, energy, information, time, tools, people and capital are used in products
or systems.
●
21st Century/Life and Career:
● CRP2. Apply appropriate academic and technical skills.
● CRP4. Communicate clearly and effectively and with reason.
● CRP5. Consider the environmental, social and economic impacts of decisions.
● CRP6. Demonstrate creativity and innovation.
● CRP7. Employ valid and reliable research strategies.
● CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
● CRP11. Use technology to enhance productivity.

Essential Questions:
● What is matter?
● What are the properties of matter?
● How does matter change?

Enduring Understandings:
● Recognize that all objects are made of matter
● Identify three states of matter
● Explain matter is made of particles too small to be
seen
● Demonstrate how to measure matter
● Analyze information
● Apply math and use models to find patterns
● Study physical and chemical changes in properties
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Performance Expectation

Resources

5-PS1-1
Develop a model to describe that matter is made of particles too small to be
seen.

HMH Science Dimensions
Lesson 1
Lesson 2
Lesson 3

5-PS1-2
Measure and graph quantities to provide evidence that regardless of the type
of change that occurs when heating, cooling, or mixing substances, the total
weight of matter is conserved.

HMH Science Dimensions
Lesson 1
Lesson 2
Lesson 3

5-PS1-3
Make observations and measurements to identify materials based on their
properties.
5-PS1-4
Conduct an investigation to determine whether the mixing of two or more
substances results in new substances.

HMH Science Dimensions
Lesson 2
Lesson 3
HMH Science Dimensions
Lesson 1

Unit Assessments:
● Unit Project
● Unit Performance Task
● Lesson quizzes
● Unit Test
● Performance Based Assessment
● End of Year Test
● Teacher Observations
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Resources/Websites:
● Gizmos “Mystery Powder Analysis”
● HMH You Solve It “Maze Matters”

Mentor Texts/Leveled Books:
Leveled Readers

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Provide visual by inflating a balloon. (Lesson 1 Exploration 1)
● Perform class demonstration investigating if matter can be destroyed. (Lesson 1 Exploration 1)
● Limit the number of tests completed. (Lesson 2 Exploration 1)
● Work with a partner to complete items 7 and 8. (Lesson 2 Exploration 1)
● Work in groups for Hands-On. (Lesson 2 Exploration 2)
● Use a ruler to assist when reading the temperatures. (Lesson 3 Exploration 1)

Life and Physical Science

Unit (3): Energy and Matter in Organisms

Recommended Pacing: Marking Period 1

Unit Summary:
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Students will investigate how living organisms get energy and explore how living organisms use energy to
interact in their environment.
Next Generation Science Standards: 5-LS1-1, , 5-PS1-1, 5-PS1-3, 5-PS3-1

Science and Engineering
Practices
Engaging in Argument from
Evidence
Engaging in argument from
evidence in 3–5 builds on K– 2
experiences and progresses to
critiquing the scientific explanations
or solutions proposed by peers by
citing relevant evidence about the
natural and designed world(s).
● Support an argument with
evidence, data, or a model.
(5-LS1-1)
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 to
describe phenomena.
(5-PS1-1)
Planning and Carrying Out
Investigations
Planning and carrying out
investigations to answer questions

Disciplinary Core Ideas

Crosscutting Concepts

LS1.C: Organization for Matter
Energy and Matter
and Energy Flow in Organisms
● Matter is transported into, out
● Plants acquire their material
of, and within systems.
for growth chiefly from air and
(5-LS1-1)
water. (5-LS1-1)
Scale, Proportion, and Quantity
PS1.A: Structure and Properties
● Natural objects exist from the
of Matter
very small to the immensely
● Matter of any type can be
large. (5-PS1-1)
subdivided into particles that
● Standard units are used to
are too small to see, but even
measure and describe
then the matter still exists
physical quantities such as
and can be detected by other
weight, time, temperature,
means. A model showing that
and volume. (5-PS1-3)
gases are made from matter
Energy and Matter
particles that are too small to
● Energy can be transferred in
see and are moving freely
various ways and between
around in space can explain
objects. (5-PS3-1)
many observations, including
the inflation and shape of a
balloon and the effects of air
on larger particles or objects.
(5-PS1-1)
● Measurements of a variety of
properties can be used to
identify materials. (Boundary:
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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
measurements to produce
data to serve as the basis for
evidence for an explanation of
a phenomenon. (5-PS1-3)
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.
● Use models to describe
phenomena. (5-PS3-1)

At this grade level, mass and
weight are not distinguished,
and no attempt is made to
define the unseen particles or
explain the atomic-scale
mechanism of evaporation
and condensation.) (5-PS1-3)
PS3.D: Energy in Chemical
Processes and Everyday Life
● The energy released [from]
food was once energy from
the sun that was captured by
plants in the chemical process
that forms plant matter (from
air and water). (5-PS3-1)
LS1.C: Organization for Matter
and Energy Flow in Organisms
● Food provides animals with
the materials they need for
body repair and growth and
the energy they need to
maintain body warmth and for
motion. (secondary to
5-PS3-1)
NJSLS Standard Connections
Progress Indicators for Language Arts

RI.5.3
(Lesson 1)

Explain the relationships or interactions between two or more individuals, events, ideas, or concepts in a
historical, scientific, or technical text based on specific information in the text.

RI.5.7
(Lesson 2)

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.
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(Lesson 3)
RI.5.9
(Lesson 1)
(Lesson 3)

Integrate information from several texts on the same topic in order to write or speak about the subject
knowledgeably.

W.5.1
(Lesson 1)

Write opinion pieces on topics or texts, supporting a point of view with reasons and information.

W.5.4
(Lesson 1)

Produce clear and coherent writing in which the development and organization are appropriate to task,
purpose, and audience.

W.5.7
(Lesson 3)

Conduct short research projects that use several sources to build knowledge through investigation of
different aspects of a topic.

SL.5.5
(Lesson 1)
(Lesson 2)
(Lesson 3)

Include multimedia components (e.g., graphics, sound) and visual displays in presentations when
appropriate to enhance the development of main ideas or themes.

NJSLS Mathematical Standards and Practices:
5.OA.A.1
(Lesson 1)

Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions with
these symbols.

5.NBT.B.5
(Lesson 3)

Fluently multiply multi-digit whole numbers using the standard algorithm.

5.NF.B
(Lesson 3)

Interpret the product (a/b) × q a
 s a p
 arts of a partition of q into b equal parts; equivalently, as
the result of a sequence of operations a × q ÷
 b.

5.NF.B.6
(Lesson 3)

Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by using
visual fraction models or equations to represent the problem.
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5.MD.A.1
(Lesson 1)

Convert among different-sized standard measurement units within a given measurement system
(e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step, real world
problems.

5.G.A.1
(Lesson 2)

Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the
intersection of the lines (the origin) arranged to coincide with the 0 on each line and a given
point in the plane located by using an ordered pair of numbers, called its coordinates.
Understand that the first number indicates how far to travel from the origin in the direction of
one axis, and the second number indicates how far to travel in the direction of the second axis,
with the convention that the names of the two axes and the coordinates correspond (e.g., x-axis
and x- coordinate, y- axis and y-coordinate).

5.G.A.2
(Lesson 2)

Represent real world and mathematical problems by graphing points in the first quadrant of the
coordinate plane, and interpret coordinate values of points in the context of the situation.

Technology
● 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding
● 8.2.5.A.3 Investigate and present factors that influence the development and function of products and systems, e.g.,
resources, criteria and constraints.
● 8.2.5.A.5 Identify how improvement in the understanding of materials science impacts technologies.
21st Century/Life and Career:
● CRP2. Apply appropriate academic and technical skills.
● CRP4. Communicate clearly and effectively and with reason.
● CRP5. Consider the environmental, social and economic impacts of decisions.
● CRP6. Demonstrate creativity and innovation.
● CRP7. Employ valid and reliable research strategies.
● CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
● CRP11. Use technology to enhance productivity.
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Essential Questions:
● How does energy get transformed by plants?
● How do organisms use matter and energy?
● How do organisms interact?

Enduring Understandings:
● Gather evidence that plants get energy from the
sun
● Construct an argument for how matter is
transported within an ecosystem
● Model how well plants grow
● Understand that animals need food for growth
● Create a model to explore energy animals need
● Describe how energy in the food organisms eat
was once energy from the sun
● Gather evidence about food chains to make
models that describe the movement of energy in
an ecosystem

Performance Expectation
5-LS1-1
Support an argument that plants get the materials they need for growth
chiefly from air and water.
5-PS1-1
Develop a model to describe that matter is made of particles too small to be
seen.
5-PS1-3
Make observations and measurements to identify materials based on their
properties.

Resources
HMH Science Dimensions
Lesson 1
Science Lab Resource
HMH Science Dimensions
Lesson 1
Science Lab Resource
HMH Science Dimensions
Lesson 1
Science Lab Resource
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5-PS3-1
Use models to describe that energy in animals’ food (used for body repair,
growth, motion, and to maintain body warmth) was once energy from the
sun.

HMH Science Dimensions
Lesson 1
Lesson 2
Lesson 3
Science Lab Resource

Unit Assessments:
● Unit Project
● Unit Performance Task
● Lesson quizzes
● Unit Test
● Performance Based Assessment
● End of Year Test
● Teacher Observations
Resources/Websites:
● Gizmos “Plants and Snails”
● HMH You Solve It “What do Plants Need”

Mentor Texts/Leveled Books:
Leveled Readers

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Provide a list of sources to research. (Lesson 1 Exploration 1)
● Model how to water and measure a plant. (Lesson 1 Exploration 1)
● Provide examples of an animal's niche. ( Lesson 3 Exploration 1)
● Model how to put together the materials to form a square. (Lesson 3 Exploration 1)
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Life Science
Unit (4): Energy and Matter in Ecosystems

Recommended Pacing: Marking Period 1

Unit Summary:
Students will explore phenomena of predator-prey population interactions and native and invasive species
interactions and use models to develop explanations of the energy inputs and energy and matter flows within
ecosystems.
Next Generation Science Standards: 5-LS2-1

Science and Engineering
Practices
Developing and Using Models
Modeling in 3–5 builds on K–2
models and progresses to building
and revising simple models and
using models to represent events
and design solutions.
● Develop a model to describe
phenomena. (5-LS2-1)

Disciplinary Core Ideas

Crosscutting Concepts

LS2.A: Interdependent
Systems and System Models
Relationships in Ecosystems
● A system can be described in
● The food of almost any kind of
terms of its components and
animal can be traced back to
their interactions. (5-LS2- 1)
plants. Organisms are related
in food webs in which some
animals eat plants for food
and other animals eat the
animals that eat plants. Some
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Connections to Nature of Science
Science Models, Laws,
Mechanisms, and Theories
Explain Natural Phenomena
● Science explanations describe
the mechanisms for natural
events. (5-LS2-1)

organisms, such as fungi and
bacteria, break down dead
organisms (both plants or
plants parts and animals) and
therefore operate as
“decomposers.”
Decomposition eventually
restores (recycles) some
materials back to the soil.
Organisms can survive only in
environments in which their
particular needs are met. A
healthy ecosystem is one in
which multiple species of
different types are each able
to meet their needs in a
relatively stable web of life.
Newly introduced species can
damage the balance of an
ecosystem. (5-LS2-1)
LS2.B: Cycles of Matter and
Energy Transfer in Ecosystems
● Matter cycles between the air
and soil and among plants,
animals, and microbes as
these organisms live and die.
Organisms obtain gases, and
water, from the environment,
and release waste matter
(gas, liquid, or solid) back into
the environment. (5-LS2-1)
NJSLS Standard Connections
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Progress Indicators for Language Arts
RI.5.1
(Lesson 1)

Quote accurately from a text.

RI.5.7
(Lesson 1)
(Lesson 2)

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.

RI.5.9
(Lesson 1)

Integrate information from several texts on the same topic in order to write or speak about the subject
knowledgeably.

SL.5.5
(Lesson 1)
(Lesson 2)

Include multimedia components (e.g., graphics, sound) and visual displays in presentations when
appropriate to enhance the development of main ideas or themes.

NJSLS Mathematical Standards and Practices:
5.NF.B
(Lesson 1)

Interpret the product (a/b) × q a
 s a p
 arts of a partition of q into b equal parts; equivalently, as
the result of a sequence of operations a × q ÷
 b.

5.NF.B.6
(Lesson 1)

Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by using
visual fraction models or equations to represent the problem.

Technology
● 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding
● 8.2.5.A.3 Investigate and present factors that influence the development and function of products and systems, e.g.,
resources, criteria and constraints.
● 8.2.5.A.5 Identify how improvement in the understanding of materials science impacts technologies.
21st Century/Life and Career:
● CRP2. Apply appropriate academic and technical skills.
● CRP4. Communicate clearly and effectively and with reason.
● CRP5. Consider the environmental, social and economic impacts of decisions.
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●
●
●
●

CRP6. Demonstrate creativity and innovation.
CRP7. Employ valid and reliable research strategies.
CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
CRP11. Use technology to enhance productivity.

Essential Questions:
● How do energy and matter move through
ecosystems?
● How do organisms change their ecosystems?

Enduring Understandings:
● Gather evidence to build food chains and webs
● Use models to trace movement of matter and
energy
● Visualize relationships among components of the
system
● Through models, deepen understanding of the
movement of energy
● Explore ways in which organisms change their
ecosystems
● Learn to recognize how plants, animals, and
nonliving species adapt to new environments
● Study and use models to explain these changes in
nature

Performance Expectation

Resources

5-LS2-1
Develop a model to describe the movement of matter among plants, animals,
decomposers, and the environment.

HMH Science Dimensions
Lesson 1
Lesson 2
Science Lab Resource
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Unit Assessments:
● Unit Project
● Unit Performance Task
● Lesson quizzes
● Unit Test
● Performance Based Assessment
● End of Year Test
● Teacher Observations
Resources/Websites:
● Gizmos “Food Chain”
● HMH You Solve It “Build an Ecosystem”

Mentor Texts/Leveled Books:
Leveled Readers

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Differentiate between producers and consumers. (Lesson 1 Exploration 2)
● Explain life processes. (Lesson 1 Exploration 3)
● Break down the term invasive species. (Lesson 2 Exploration 2)
● Create larger tables. (Lesson 2 Exploration 2)
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Physical Science/Earth & Space Science

Unit (5): Systems in Space

Recommended Pacing: Marking Period 2

Unit Summary:
Students will use evidence to explain that Earth’s orbit, the moon’s orbit and Earth’s rotation cause
predictable patterns.
Students will explain why the sun appears so large and bright from Earth.
Students will also explain that Earth is a sphere and that gravity pulls objects toward Earth’s center.
Next Generation Science Standards: 5-PS2-1, 5-ESS1-1, 5-ESS1-2

Science and Engineering
Practices

Disciplinary Core Ideas

Crosscutting Concepts

Engaging in Argument from
Evidence
Engaging in argument from
evidence in 3–5 builds on K–2
experiences and progresses to
critiquing the scientific explanations
or solutions proposed by peers by
citing relevant evidence about the
natural and designed world(s).
● Support an argument with
evidence, data, or a model.
(5- PS2-1)
Analyzing and Interpreting Data
Analyzing data in 3–5 builds on K–2
experiences and progresses to

PS2.B: Types of Interactions
● The gravitational force of
Earth acting on an object near
Earth’s surface pulls that
object toward the planet’s
center. (5-PS2-1)
ESS1.A: The Universe and its
Stars
● The sun is a star that appears
larger and brighter than other
stars because it is closer.
Stars range greatly in their
distance from Earth.
(5-ESS1-1)
ESS1.B: Earth and the Solar

Cause and Effect
● Cause and effect relationships
are routinely identified and
used to explain change.
(5-PS2-1)
Patterns
● Similarities and differences in
patterns can be used to sort,
classify, communicate and
analyze simple rates of
change for natural
phenomena. (5- ESS1-2)
Scale, Proportion, and Quantity
● Natural objects exist from the
very small to the immensely
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introducing quantitative approaches
to collecting data and conducting
multiple trials of qualitative
observations. When possible and
feasible, digital tools should be
used.
● Represent data in graphical
displays (bar graphs,
pictographs and/or pie charts)
to reveal patterns that
indicate relationships.
(5-ESS1-2)
Engaging in Argument from
Evidence
Engaging in argument from
evidence in 3–5 builds on K–2
experiences and progresses to
critiquing the scientific explanations
or solutions proposed by peers by
citing relevant evidence about the
natural and designed world(s).
● Support an argument with
evidence, data, or a model.
(5- ESS1-1)

System
● The orbits of Earth around the
sun and of the moon around
Earth, together with the
rotation of Earth about an axis
between its North and South
poles, cause observable
patterns. These include day
and night; daily changes in
the length and direction of
shadows; and different
positions of the sun, moon,
and stars at different times of
the day, month, and year.
(5-ESS1-2)

large. (5-ESS1- 1)

NJSLS Standard Connections
Progress Indicators for Language Arts
RI.5.1
(Lesson 1)
(Lesson 2)
(Lesson 3)

Quote accurately from a text.

119

RI.5.7
(Lesson 3)

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.

RI.5.9
(Lesson 1)
(Lesson 4)

Integrate information from several texts on the same topic in order to write or speak about the subject
knowledgeably.

W.5.1
(Lesson 1)

Write opinion pieces on topics or texts, supporting a point of view with reasons and information.

SL.5.5
(Lesson 2)
(Lesson 4)

Include multimedia components (e.g., graphics, sound) and visual displays in presentations when
appropriate to enhance the development of main ideas or themes.

NJSLS Mathematical Standards and Practices:
5.G.A.1
(Lesson 4)

Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the
intersection of the lines (the origin) arranged to coincide with the 0 on each line and a given
point in the plane located by using an ordered pair of numbers, called its coordinates.
Understand that the first number indicates how far to travel from the origin in the direction of
one axis, and the second number indicates how far to travel in the direction of the second axis,
with the convention that the names of the two axes and the coordinates correspond (e.g., x-axis
and x- coordinate, y- axis and y-coordinate).

5.G.A.2
(Lesson 4)

Represent real world and mathematical problems by graphing points in the first quadrant of the
coordinate plane, and interpret coordinate values of points in the context of the situation.

Technology
● 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding
● 8.2.5.A.3 Investigate and present factors that influence the development and function of products and systems, e.g.,
resources, criteria and constraints.
● 8.2.5.A.5 Identify how improvement in the understanding of materials science impacts technologies.
21st Century/Life and Career:
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●
●
●
●
●
●
●

CRP2. Apply appropriate academic and technical skills.
CRP4. Communicate clearly and effectively and with reason.
CRP5. Consider the environmental, social and economic impacts of decisions.
CRP6. Demonstrate creativity and innovation.
CRP7. Employ valid and reliable research strategies.
CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
CRP11. Use technology to enhance productivity.

Essential Questions:
● How does gravity affect matter on Earth?
● What daily patterns can be observed?
● What patterns can be observed in a year?
● What is the sun?

Enduring Understandings:
● Gather evidence to explain that the gravity of
Earth pulls objects towards the planet’s center
● Use evidence to explain that Earth is a sphere
● Evaluate facts about Earth and the sky
● Interpret data to find patterns caused by
interactions between Earth, the sun, and stars
● Apply understanding to gain a picture view of how
processes are interconnected
● Gather evidence to explain Earth’s orbit around
the sun
● Use evidence to explain Earth’s orbit and moon’s
orbit cause predictable patterns
● Observe characteristics of stars
● Argue that the brightness of the sun is due to
distance of Earth
● Understand scale, proportion, and quantity as it
pertains to sun and its place in the universe
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Performance Expectation

Resources

5-PS2-1
Support an argument that the gravitational force exerted by Earth on objects
is directed down.

HMH Science Dimensions
Lesson 1

5-ESS1-1
Support an argument that the apparent brightness of the sun and stars is due
to their relative distances from the Earth.
5-ESS1-2
Represent data in graphical displays to reveal patterns of daily changes in
length and direction of shadows, day, and night, and the seasonal appearance
of some stars in the night sky.

HMH Science Dimensions
Lesson 4

HMH Science Dimensions
Lesson 2
Lesson 3

Unit Assessments:
● Unit Project
● Unit Performance Task
● Lesson quizzes
● Unit Test
● Performance Based Assessment
● End of Year Test
● Teacher Observations
Resources/Websites:
● Gizmos “Free Fall Tower”
● HMH You Solve It “Measuring Shadows”

Mentor Texts/Leveled Books:
Leveled Readers
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Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Provide definitions of sunrise and sunset. (Lesson 1 Exploration 1)
● Label the time and hours on the map. (Lesson 2 Exploration 1)
● Compare and contrast the various tools for telling time. (Lesson 2 Exploration 2)
● Verbally describe what is happening to the moon’s shape. (Lesson 3 Exploration 1)
● Review where the equator is on the globe. (Lesson 3 Exploration 1)
● Show one image at a time on the timeline. (Lesson 4 Exploration 2)

Earth and Space Sciences

Unit (6): Earth’s Systems

Recommended Pacing: Marking Period 3

Unit Summary:
Students will explore the hydrosphere, geosphere, biosphere, and atmosphere and learn how Earth’s systems
interact.
Next Generation Science Standards: 5-LS2-1, 5-ESS2-1, 5-ESS2-2

Science and Engineering
Practices

Disciplinary Core Ideas

Crosscutting Concepts
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Developing and Using Models
Modeling in 3–5 builds on K–2
models and progresses to building
and revising simple models and
using models to represent events
and design solutions.
● Develop a model to describe
phenomena. (5-LS2-1)

LS2.A: Interdependent
Scale, Proportion, and Quantity
Relationships in Ecosystems
● Standard units are used to
● The food of almost any kind of
measure and describe
animal can be traced back to
physical quantities such as
plants. Organisms are related
weight and volume.
in food webs in which some
(5-ESS2-2)
animals eat plants for food
Systems and System Models
and other animals eat the
● A system can be described in
animals that eat plants. Some
terms of its components and
Connections to Nature of Science
organisms, such as fungi and
their interactions. (5-LS2- 1)
Science Models, Laws,
bacteria, break down dead
● A system can be described in
Mechanisms, and Theories
organisms (both plants or
terms of its components and
Explain Natural Phenomena
plants parts and animals) and
their interactions. (5-ESS2-1)
● Science explanations describe
therefore operate as
the mechanisms for natural
“decomposers.”
events. (5-LS2-1)
Decomposition eventually
Developing and Using Models
restores (recycles) some
Modeling in 3–5 builds on K–2
materials back to the soil.
experiences and progresses to
Organisms can survive only in
building and revising simple models
environments in which their
and using models to represent
particular needs are met. A
events and design solutions.
healthy ecosystem is one in
● Develop a model using an
which multiple species of
example to describe a
different types are each able
scientific principle. (5-ESS2-1)
to meet their needs in a
Using Mathematics and
relatively stable web of life.
Computational Thinking
Newly introduced species can
Mathematical and computational
damage the balance of an
thinking in 3–5 builds on K–2
ecosystem. (5-LS2-1)
experiences and progresses to
LS2.B: Cycles of Matter and
extending quantitative
Energy Transfer in Ecosystems
measurements to a variety of
● Matter cycles between the air
physical properties and using
and soil and among plants,
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computation and mathematics to
analyze data and compare
alternative design solutions.
● Describe and graph quantities
such as area and volume to
address scientific questions.
(5-ESS2-2)

animals, and microbes as
these organisms live and die.
Organisms obtain gases, and
water, from the environment,
and release waste matter
(gas, liquid, or solid) back into
the environment. (5-LS2-1)
ESS2.A: Earth Materials and
Systems
● Earth’s major systems are the
geosphere (solid and molten
rock, soil, and sediments), the
hydrosphere (water and ice),
the atmosphere (air), and the
biosphere (living things,
including humans). These
systems interact in multiple
ways to affect Earth’s surface
materials and processes. The
ocean supports a variety of
ecosystems and organisms,
shapes landforms, and
influences climate. Winds and
clouds in the atmosphere
interact with the landforms to
determine patterns of
weather. (5-ESS2-1)
ESS2.C: The Roles of Water in
Earth’s Surface Processes
● Nearly all of Earth’s available
water is in the ocean. Most
freshwater is in glaciers or
underground; only a tiny
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fraction is in streams, lakes,
wetlands, and the
atmosphere. (5- ESS2-2)
NJSLS Standard Connections
Progress Indicators for Language Arts
RI.5.2
(Lesson 2)

Determine two or more main ideas of a text and explain how they are supported by key details;
summarize the text.

RI.5.3
(Lesson 3)

Explain the relationships or interactions between two or more individuals, events, ideas, or concepts in a
historical, scientific, or technical text based on specific information in the text.

RI.5.7
(Lesson 1)
(Lesson 2)
(Lesson 3)

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.

W.5.7
(Lesson 3)

Conduct short research projects that use several sources to build knowledge through investigation of
different aspects of a topic.

W.5.8
(Lesson 1)

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.

SL.5.5
(Lesson 1)
(Lesson 2)

Include multimedia components (e.g., graphics, sound) and visual displays in presentations when
appropriate to enhance the development of main ideas or themes.

NJSLS Mathematical Standards and Practices:
5.G.A.1
(Lesson 1)

Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the
intersection of the lines (the origin) arranged to coincide with the 0 on each line and a given
point in the plane located by using an ordered pair of numbers, called its coordinates.
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Understand that the first number indicates how far to travel from the origin in the direction of
one axis, and the second number indicates how far to travel in the direction of the second axis,
with the convention that the names of the two axes and the coordinates correspond (e.g., x-axis
and x- coordinate, y- axis and y-coordinate).
5.G.A.2
(Lesson 1)

Represent real world and mathematical problems by graphing points in the first quadrant of the
coordinate plane, and interpret coordinate values of points in the context of the situation.

Technology
● 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding
● 8.2.5.A.3 Investigate and present factors that influence the development and function of products and systems, e.g.,
resources, criteria and constraints.
● 8.2.5.A.5 Identify how improvement in the understanding of materials science impacts technologies.
21st Century/Life and Career:
● CRP2. Apply appropriate academic and technical skills.
● CRP4. Communicate clearly and effectively and with reason.
● CRP5. Consider the environmental, social and economic impacts of decisions.
● CRP6. Demonstrate creativity and innovation.
● CRP7. Employ valid and reliable research strategies.
● CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
● CRP11. Use technology to enhance productivity.

Essential Questions:
● What are Earth’s major systems?
● How do Earth’s systems interact?
● What is the role of the oceans in Earth’s systems?

Enduring Understandings:
● Identify Earth’s major systems
● Develop and use models to explore interactions
among Earth’s systems
● Investigate the distribution of water on Earth
● Evaluate the importance of Earth’s limited supply
of fresh water
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● Investigate interaction of Earth’s systems
● Develop and use models to investigate the water
cycle
● Learn how humans affect Earth’s water and air
● Use models to describe how the ocean is
interrelated to Earth’s other systems
● Apply math to understand the distribution of
Earth’s water

Performance Expectation

Resources

5-LS2-1
Develop a model to describe the movement of matter among plants, animals,
decomposers, and the environment.

HMH Science Dimensions
Lesson 2

5-ESS2-1
Develop a model using an example to describe ways the geosphere,
biosphere, hydrosphere, and/or atmosphere interact.

HMH Science Dimensions
Lesson 1
Lesson 2
Lesson 3

5-ESS2-2
Describe and graph the amounts of saltwater and freshwater in various
reservoirs to provide evidence about the distribution of water on Earth.

HMH Science Dimensions
Lesson 1
Lesson 2
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Unit Assessments:
● Unit Project
● Unit Performance Task
● Lesson quizzes
● Unit Test
● Performance Based Assessment
● End of Year Test
● Teacher Observations
Resources/Websites:
● Gizmos
● HMH You Solve It “Earth’s Systems”
●

Mentor Texts/Leveled Books:
Leveled Readers

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Provide background of the water cycle. (Lesson 1)
● Students should jot down unfamiliar terms as they read each page. (Lesson 3 Exploration 1)
● Pair students to work on #10. (Lesson 3 Exploration 3)

Earth and Space Sciences

Unit (7): Earth and Human Activity

Recommended Pacing: Marking Period 3
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Unit Summary:
Students will explore how human activity affects the Earth and its systems and learn about ways to keep Earth
and its systems healthy.
Next Generation Science Standards: 5-ESS3-1

Science and Engineering
Practices
Obtaining, Evaluating, and
Communicating Information
Obtaining, evaluating, and
communicating information in 3– 5
builds on K–2 experiences and
progresses to evaluating the merit
and accuracy of ideas and methods.
● Obtain and combine
information from books
and/or other reliable media to
explain phenomena or
solutions to a design problem.
(5-ESS3-1)

Disciplinary Core Ideas

Crosscutting Concepts

ESS3.C: Human Impacts on
Earth Systems
● Human activities in
agriculture, industry, and
everyday life have had major
effects on the land,
vegetation, streams, ocean,
air, and even outer space. But
individuals and communities
are doing things to help
protect Earth’s resources and
environments. (5-ESS3-1)

Systems and System Models
● A system can be described in
terms of its components and
their interactions. (5-ESS3-1)
Connections to Nature of Science
Science Addresses Questions
About the Natural and Material
World.
● Science findings are limited to
questions that can be
answered with empirical
evidence. (5- ESS3-1)

NJSLS Standard Connections
Progress Indicators for Language Arts
RI.5.1
(Lesson 1)
(Lesson 2)

Quote directly from a text.

RI.5.7

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.
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(Lesson 1)
(Lesson 2)
RI.5.8
(Lesson 1)

Explain how an author uses reasons and evidence to support particular points in a text, identifying which
reasons and evidence support which point(s).

RI.5.9
(Lesson 1)
(Lesson 2)

Integrate information from several texts on the same topic in order to write or speak about the subject
knowledgeably.

W.5.8
(Lesson 1)
(Lesson 2)

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.

W.5.9
(Lesson 1)
(Lesson 2)

Draw evidence from literary or informational texts to support analysis, reflection, and research.

NJSLS Mathematical Standards and Practices:
5.G.A.2
(Lesson 1)

Represent real world and mathematical problems by graphing points in the first quadrant of the
coordinate plane, and interpret coordinate values of points in the context of the situation.

Technology
● 8.1.5.F.1 Apply digital tools to collect, organize, and analyze data that support a scientific finding
● 8.2.5.A.3 Investigate and present factors that influence the development and function of products and systems, e.g.,
resources, criteria and constraints.
● 8.2.5.A.5 Identify how improvement in the understanding of materials science impacts technologies.
21st Century/Life and Career:
● CRP2. Apply appropriate academic and technical skills.
● CRP4. Communicate clearly and effectively and with reason.
● CRP5. Consider the environmental, social and economic impacts of decisions.
● CRP6. Demonstrate creativity and innovation.
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● CRP7. Employ valid and reliable research strategies.
● CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
● CRP11. Use technology to enhance productivity.

Essential Questions:
● How does resource use affect Earth?
● How can people protect the environment?

Enduring Understandings:
● Gather evidence how everyday human activity
affects Earth
● Explain solutions to the problems human
interaction has created
● Identify ways people can protect the environment
● Obtain, evaluate, and communicate ideas for
recycling, reusing, and reducing objects
● Investigate green technologies
● Examine how green cities reduce fossil fuel use,
recycle, and improve energy efficiency

Performance Expectation

Resources

5-ESS3-1
Obtain and combine information about ways individual communities use
science ideas to protect the Earth’s resources and environment.

HMH Science Dimensions
Lesson 1
Lesson 2
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Unit Assessments:
● Unit Project
● Unit Performance Task
● Lesson quizzes
● Unit Test
● Performance Based Assessment
● End of Year Test
● Teacher Observations
Resources/Websites:
● Gizmos
● HMH You Solve It “Build a Green City”

Mentor Texts/Leveled Books:
Leveled Readers

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this unit are:
● Provide an outline for the brochure. (Lesson 1 Exploration 1)
● Provide answers to the questions on p. 454. (Lesson 1 Exploration 2)
● Remind students what the difference is between claim and evidence. (Lesson 1 Exploration 2)
● Research information about plastic pollution. (Lesson 2 Exploration 2)
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Sixth Grade
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Grade 6- Table of Contents:

Matter and Its Interactions
Energy and Forces in Motion
Space Systems Explorations

Matter and Its Interactions
Grade 6: Unit 1: Matter and Its Interactions (MS-PS1) (MS-PS3-3) (MS-PS3-4) (MS-PS3-5)
Students will develop an understanding of matter and its interaction involving energy. Substances can take on different forms of matter and
can react physically or chemically based on various types of reactants given the atomic structure of those reactants. Potential and kinetic
energy may be used to express the exchange of energy amongst objects. There is a difference, yet a connection, between thermal energy and
temperature. Heat is energy transferred, while temperature is a measure of the average kinetic energy of particles of matter. The relationship
between the temperature and the total energy of a system depends on the types, states, and amounts of matter present. Students will apply
their understanding of matter and its interactions using real-world situations.
Recommended Pacing  (September, October, November)
Core Standards Addressed
Next Generation Science Standards: MS-PS1-1, MS-PS1-2, MS-PS1-3, MS-PS1-4, MS-PS1-5, MS-PS1-6, MS-PS3-3, MS-PS3-4, MS-PS3-5, ETS1-1, ETS1-2, ETS1-3
RST.6-8.1

Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of explanations or
descriptions.(MS-PS1-2) (MS-PS1-3) (MS-PS3-1) (MS-PS3-5)

RST.6-8.3

Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks. (MS-PS1-6),
(MS-PS3-3), (MS-PS3-4)

RST.6-8.7

Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a
flowchart, diagram, model, graph, or table). (MS-PS1-1),(MS-PS1-2),(MS-PS1-4),(MS-PS1-5), (MS-PS3-1)

WHST.6-8.7

Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional
related, focused questions that allow for multiple avenues of exploration. (MS-PS1-6), (MS-PS3-3), (MS-PS3-4)
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WHST.6-8.8

Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of each
source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation.
(MS-PS1-3)
Essential Questions

●
●
●
●
●

Enduring Understandings

What do you know about matter and mass?
What are atoms?
What are atomic structures and how may they be altered?
What is potential and kinetic energy?
How can energy be transferred from one object to another?

●
●
●
●
●

●

Molecules vary in complexity.
Properties of substances interact.
Natural resources undergo a chemical process to form synthetic materials.
Substances are made from different types of atoms that combine in various
ways.
Qualitative molecular-level models of solids, liquids, and gases show that
adding or removing thermal energy increases or decreases kinetic energy of
the particles until a change of state occurs.
Natural resources can undergo a chemical process to form synthetic
materials.

21st Century Life & Career Skills Standards
21st Century Standards
9.1.8.F.2 Examine the implications of legal and ethical behaviors when making financial
decisions.
9 .2.8.B.1 Research careers within the 16 Career Clusters® and determine attributes of
career success
9.2.4.A.3 Investigate both traditional and nontraditional careers and relate
information to personal likes and dislikes.
9.2.4.A.4 Explain why knowledge and skills acquired in the elementary grades lay the
foundation for future academic and career success.

21st Century Practices
CRP1. Act as a responsible and contributing citizen and employee.
CRP2. Apply appropriate academic and technical skills.
CRP3. Attend to personal health and financial well-being.
CRP4. Communicate clearly and effectively and with reason.
CRP5. Consider the environmental, social and economic impacts of decisions.
CRP6. Demonstrate creativity and innovation.
CRP7. Employ valid and reliable research strategies.
CRP8. Utilize critical thinking to make sense of problems and persevere in solving
them.
CRP9. Model integrity, ethical leadership and effective management.
CRP10. Plan education and career paths aligned to personal goals.
CRP11. Use technology to enhance productivity.
CRP12. Work productively in teams while using cultural global competence.

Technology
●

8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a real world problem or theory
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●
●

8.1.8.D.2 Demonstrate the application of appropriate citations to digital content.
8.2.8.C.4 Identify the steps in the design process that would be used to solve a designated problem.
Science and Engineering Practices

Disciplinary Core Ideas

Developing and Using Models
PS1.A: Structure and Properties of Matter
Modeling in 6–8 builds on K–5 and progresses to
●
Substances are made from different types of atoms,
developing, using and revising models to describe, test,
which combine with one another in various ways.
and predict more abstract phenomena and design
Atoms form molecules that range in size from two
systems.
to thousands of atoms. (MS-PS1-1)
●
Develop a model to predict and/or describe
●
Each pure substance has characteristic physical and
phenomena. (MS-PS1-1),(MS-PS1-4)
chemical properties (for any bulk quantity under
●
Develop a model to describe unobservable
given conditions) that can be used to identify it.
mechanisms. (MS-PS1-5)
(MS-PS1-2),(MS-PS1-3)
Planning and Carrying Out Investigations
●
Gases and liquids are made of molecules or inert
Planning and carrying out investigations to answer
atoms that are moving about relative to each other.
questions or test solutions to problems in 6–8 builds on
(MS-PS1-4)
K–5 experiences and progresses to include investigations
●
In a liquid, the molecules are constantly in contact
that use multiple variables and provide evidence to
with others; in a gas, they are widely spaced except
support explanations or design solutions.
when they happen to collide. In a solid, atoms are
●
Plan an investigation individually and
closely spaced and may vibrate in position but do
collaboratively, and in the design: identify
not change relative locations. (MS-PS1-4)
independent and dependent variables and
●
Solids may be formed from molecules, or they may
controls, what tools are needed to do the
be extended structures with repeating subunits
gathering, how measurements will be
(e.g., crystals). (MS-PS1-1)
recorded, and how many data are needed to
●
The changes of state that occur with variations in
support a claim. (MS-PS3-4)
temperature or pressure can be described and
Analyzing and Interpreting Data
predicted using these models of matter. (MS-PS1-4)
Analyzing data in 6–8 builds on K–5 and progresses to
PS1.B: Chemical Reactions
extending quantitative analysis to investigations,
●
Substances react chemically in characteristic ways.
distinguishing between correlation and causation, and
In a chemical process, the atoms that make up the
basic statistical techniques of data and error analysis.
original substances are regrouped into different
●
Analyze and interpret data to determine
molecules, and these new substances have different
similarities and differences in findings.
properties from those of the reactants.
(MS-PS1-2)
(MS-PS1-2),(MS-PS1-3),(MS-PS1-5)
Constructing Explanations and Designing Solutions
●
The total number of each type of atom is conserved,
Constructing explanations and designing solutions in 6–8
and thus the mass does not change. (MS-PS1-5)
builds on K–5 experiences and progresses to include
●
Some chemical reactions release energy, others
constructing explanations and designing solutions
store energy. (MS-PS1-6)

Crosscutting Concepts
Patterns
●

Macroscopic patterns are related to
the nature of microscopic and
atomic-level structure. (MS-PS1-2)
Cause and Effect
●
Cause and effect relationships may
be used to predict phenomena in
natural or designed systems.
(MS-PS1-4)
Scale, Proportion, and Quantity
●
Time, space, and energy phenomena
can be observed at various scales
using models to study systems that
are too large or too small.
(MS-PS1-1)
●
Proportional relationships (e.g.
speed as the ratio of distance
traveled to time taken) among
different types of quantities provide
information about the magnitude of
properties and processes. (MS-PS3-4)
Energy and Matter
●
Matter is conserved because atoms
are conserved in physical and
chemical processes. (MS-PS1-5)
●
Energy may take different forms (e.g.
energy in fields, thermal energy,
energy of motion). (MS-PS3-5)
●
The transfer of energy can be
tracked as energy flows through a
designed or natural system.
(MS-PS1-6) (MS-PS3-3)
Structure and Function
●
Structures can be designed to serve
particular functions by taking into
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supported by multiple sources of evidence consistent
PS3.A: Definitions of Energy
●
The term “heat” as used in everyday language refers
with scientific knowledge, principles, and theories.
both to thermal energy (the motion of atoms or
●
Undertake a design project, engaging in the
molecules within a substance) and the transfer of
design cycle, to construct and/or implement
that thermal energy from one object to another. In
a solution that meets specific design criteria
science, heat is used only for this second meaning; it
and constraints. (MS-PS1-6)
refers to the energy transferred due to the
●
Apply scientific ideas or principles to design,
temperature difference between two objects.
construct, and test a design of an object, tool,
(secondary to MS-PS1-4)
process or system. (MS-PS3-3)
●
The temperature of a system is proportional to the
Engaging in Argument from Evidence
Engaging in argument from evidence in 6–8 builds on K–5
average internal kinetic energy and potential energy
experiences and progresses to constructing a convincing
per atom or molecule (whichever is the appropriate
argument that supports or refutes claims for either
building block for the system’s material). The details
explanations or solutions about the natural and designed
of that relationship depend on the type of atom or
worlds.
molecule and the interactions among the atoms in
●
Construct, use, and present oral and written
the material. Temperature is not a direct measure of
arguments supported by empirical evidence
a system's total thermal energy. The total thermal
and scientific reasoning to support or refute
energy (sometimes called the total internal energy)
an explanation or a model for a
of a system depends jointly on the temperature, the
phenomenon. (MS-PS3-5)
total number of atoms in the system, and the state
Obtaining, Evaluating, and Communicating Information
of the material. (secondary to MS-PS1-4)
Obtaining, evaluating, and communicating information in
●
Temperature is a measure of the average kinetic
6–8 builds on K–5 and progresses to evaluating the merit
energy of particles of matter. The relationship
and validity of ideas and methods.
between the temperature and the total energy of a
●
Gather, read, and synthesize information
system depends on the types, states, and amounts
from multiple appropriate sources and
of matter present. (MS-PS3-3) (MS-PS3-4)
assess the credibility, accuracy, and possible PS3.B: Conservation of Energy and Energy Transfer
bias of each publication and methods used,
●
Energy is spontaneously transferred out of hotter
and describe how they are supported or not
regions or objects and into colder ones. (MS-PS3-3)
supported by evidence. (MS-PS1-3)
●
The amount of energy transfer needed to change
the temperature of a matter sample by a given
Connections to Nature of Science
amount depends on the nature of the matter, the
Scientific Knowledge is Based on Empirical Evidence
size of the sample, and the environment. (MS-PS3-4)
●
Science knowledge is based upon logical and
●
When the motion energy of an object changes,
conceptual connections between evidence
there is inevitably some other change in energy at
and explanations. (MS-PS1-2)
the same time. (MS-PS3-5)
(MS-PS3-4),(MS-PS3-5)
ETS1.A: Defining and Delimiting an Engineering Problem
Science Models, Laws, Mechanisms, and Theories
●
The more precisely a design task’s criteria and
Explain Natural Phenomena
constraints can be defined, the more likely it is that

account properties of different
materials, and how materials can be
shaped and used. (MS-PS1-3)
---------------------Connections to Engineering,Technology,
and Applications of Science
Interdependence of Science, Engineering, and
Technology
●
Engineering advances have led to
important discoveries in virtually
every field of science, and scientific
discoveries have led to the
development of entire industries and
engineered systems. (MS-PS1-3)
Influence of Science, Engineering and
Technology on Society and the Natural World
●
The uses of technologies and any
limitation on their use are driven by
individual or societal needs, desires,
and values; by the findings of
scientific research; and by
differences in such factors as climate,
natural resources, and economic
conditions. Thus technology use
varies from region to region and over
time. (MS-PS1-3)
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●

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

the designed solution will be successful.
Specification of constraints includes consideration
of scientific principles and other relevant knowledge
that is likely to limit possible solutions.(secondary)
(MS-PS3-3)
ETS1.B: Developing Possible Solutions
●
A solution needs to be tested, and then modified on
the basis of the test results, in order to improve it.
(secondary to MS-PS1-6)
●
A solution needs to be tested, and then modified on
the basis of the test results in order to improve it.
There are systematic processes for evaluating
solutions with respect to how well they meet criteria
and constraints of a problem. (secondary)
(MS-PS3-3)
ETS1.C: Optimizing the Design Solution
●
Although one design may not perform the best
across all tests, identifying the characteristics of the
design that performed the best in each test can
provide useful information for the redesign process
- that is, some of the characteristics may be
incorporated into the new design.(secondary to
MS-PS1-6)
●
The iterative process of testing the most promising
solutions and modifying what is proposed on the
basis of the test results leads to greater refinement
and ultimately to an optimal solution. (secondary to
MS-PS1-6)
Performance Expectation

MS-PS1-1 Develop models to describe the atomic composition of simple molecules and extended structures. Clarification Statement: Emphasis is on developing models of
molecules that vary in complexity. Examples of simple molecules could include ammonia and methanol. Examples of extended structures could include sodium chloride or
diamonds. Examples of molecular-level models could include drawings, 3D ball and stick structures, or computer representations showing different molecules with different
types of atoms. (Assessment Boundary: Assessment does not include valence electrons and bonding energy, discussing the ionic nature of subunits of complex structures, or a
complete description of all individual atoms in a complex molecule or extended structure is not required.)
Practice
Developing and Using Models

DCIs
PS1.A: Structure and Properties of Matter

Crosscutting Concepts
Scale, Proportion, and Quantity
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Modeling in 6–8 builds on K–5 and progresses to
developing, using and revising models to describe, test,
and predict more abstract phenomena and design
systems.
●
Develop a model to predict and/or describe
phenomena.

●

●

Substances are made from different types of
atoms, which combine with one another in
various ways. Atoms form molecules that
range in size from two to thousands of
atoms.
Solids may be formed from molecules, or
they may be extended structures with
repeating subunits (e.g., crystals).

●

Time, space, and energy phenomena can be
observed at various scales using models to
study systems that are too large or too
small.

Learning Objective
●
●

SWBAT identify how specific terms relate back to matter and mass, i.e. elements, atoms, minerals, molecules, and elements.
SWBAT explain that diamond and graphite both consist of Carbon, yet have different properties, making them two completely different minerals.
Performance Expectation

MS-PS1-2 Analyze and interpret data on the properties of substances before and after the substances interact to determine if a chemical reaction has occurred. Clarification
Statement: Examples of reactions could include burning sugar or steel wool, fat reacting with sodium hydroxide, and mixing zinc with hydrogen chloride. [Assessment
boundary: Assessment is limited to analysis of the following properties: density, melting point, boiling point, solubility, flammability, and odor.]
Practice
Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5 and
progresses to extending quantitative
analysis to investigations, distinguishing
between correlation and causation, and
basic statistical techniques of data and
error analysis.
●
Analyze and interpret data to
determine similarities and
differences in findings.
Connections to Nature of Science
Scientific Knowledge is Based on Empirical
Evidence
●
Science knowledge is based
upon logical and conceptual
connections between

DCIs
PS1.A: Structure and Properties of Matter
Patterns
●
Each pure substance has characteristic
●
physical and chemical properties (for any
bulk quantity under given conditions) that
can be used to identify it.
PS1.B: Chemical Reactions
●
Substances react chemically in
characteristic ways. In a chemical process,
the atoms that make up the original
substances are regrouped into different
molecules, and these new substances have
different properties from those of the
reactants.

Crosscutting Concepts

Macroscopic patterns are related to the nature of microscopic
and atomic-level structure.
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evidence and explanations.

Learning Objective
●
●

SWBAT determine properties of different substances.
SWBAT execute chemical reactions to illustrate the difference between a chemical and physical reaction.

Performance Expectation
MS-PS1-3 Gather and make sense of information to describe that synthetic materials come from natural resources and impact society. Clarification Statement: Emphasis is
on natural resources that undergo a chemical process to form the synthetic material. Examples of new materials could include new medicine, foods, and alternative fuels.
[Assessment Boundary: Assessment is limited to qualitative information.
Practice

DCIs

Crosscutting Concepts

Obtaining, Evaluating, and Communicating PS1.A: Structure and Properties of Matter
Information
●
Each pure substance has
Obtaining, evaluating, and communicating
characteristic physical and chemical
information in 6–8 builds on K–5 and
properties (for any bulk quantity
progresses to evaluating the merit and
under given conditions) that can be
validity of ideas and methods.
used to identify it.
●
Gather, read, and synthesize
PS1.B: Chemical Reactions
information from multiple
● Substances react chemically in
characteristic ways. In a chemical
appropriate sources and assess
process, the atoms that make up the
the credibility, accuracy, and
original substances are regrouped
possible bias of each
into different molecules, and these
publication and methods used,
new substances have different
and describe how they are
properties from those of the
supported or now supported
reactants.
by evidence.

Structure and Function
●
Structures can be designed to serve particular functions by taking
into account properties of different materials, and how materials
can be shaped and used.
Connections to Engineering, Technology,
Science

and Applications of

Interdependence of Science, Engineering, and Technology
●
Engineering advances have led to important discoveries in
virtually every field of science, and scientific discoveries have led
to the development of entire industries and engineered systems.
Influence of Science, Engineering and Technology on Society and the Natural
World
● The uses of technologies and any limitation on their use are
driven by individual or societal needs, desires, and values; by the
findings of scientific research; and by differences in such factors
as climate, natural resources, and economic conditions. Thus
technology use varies from region to region and over time.

Learning Objective
●

SWBAT classify different resources based on whether they are natural, synthetic, or GMO.
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●

SWBAT determine that natural resources undergo a chemical process to form synthetic materials and identify how they are used in society.
Performance Expectation

MS-PS1-4 Develop a model that predicts and describes changes in particle motion, temperature, and state of a pure substance when thermal energy is added or removed.
Clarification Statement: Emphasis is on qualitative molecular-level models of solids, liquids, and gases to show that adding or removing thermal energy increases or decreases
kinetic energy of the particles until a change of state occurs. Examples of models could include drawing and diagrams. Examples of particles could include molecules or inert
atoms. Examples of pure substances could include water, carbon dioxide, and helium.
Practice

DCIs

Crosscutting Concepts

Obtaining, Evaluating, and Communicating PS1 A: Structure and Properties of Matter
Information
●
Each pure substance has
Obtaining, evaluating, and communicating
characteristic physical and chemical
information in 6–8 builds on K–5 and
properties (for any bulk quantity
progresses to evaluating the merit and
under given conditions) that can be
validity of ideas and methods.
used to identify it.
●
Gather, read, and synthesize
PS1.B: Chemical Reactions
information from multiple
● Substances react chemically in
appropriate sources and assess
characteristic ways. In a chemical
the credibility, accuracy, and
process, the atoms that make up the
possible bias of each
original substances are regrouped
publication and methods used,
into different molecules, and these
and describe how they are
new substances have different
supported or now supported
properties from those of the
by evidence.
reactants.

Structure and Function
●
Structures can be designed to serve particular functions by
taking into account properties of different materials, and how
materials can be shaped and used.
Connections to Engineering, Technology, and Applications of Science
Interdependence of Science, Engineering, and Technology
●
Engineering advances have led to important discoveries in
virtually every field of science, and scientific discoveries have led
to the development of entire industries and engineered systems.
Influence of Science, Engineering and Technology on Society and the
Natural World
●
The uses of technologies and any limitation on their use are
driven by individual or societal needs, desires, and values; by
the findings of scientific research; and by differences in such
factors as climate, natural resources, and economic conditions.
Thus technology use varies from region to region and over time.

Learning Objective
●
●
●

SWBAT define kinetic and potential energy.
SWBAT determine and illustrate how heat affects particle motion.
SWBAT apply their understanding of changes in particle motion and temperature when thermal energy is added or removed to explain a visual that represents the
bending of metals when heat is applied, i.e. train tracks.
Performance Expectation
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MS-PS1-5 Develop and use a model to describe how the total number of atoms does not change in a chemical reaction and thus mass is conserved. Clarification Statement:
Emphasis is on law of conservation of matter and on physical models or drawings, including digital forms, that represent atoms. [Assessment Boundary: Assessment does
not include the use of atomic masses, balancing symbolic equations, or intermolecular forces.
Practice

DCIs

Crosscutting Concepts

Developing and Using Models
PS1.B: Chemical Reactions
Energy and Matter
Modeling in 6–8 builds on K–5 and
●
Substances react chemically in
●
Matter is conserved because atoms are conserved in physical
progresses to developing, using and revising
characteristic ways. In a chemical
and chemical processes.
models to describe, test, and predict more
process, the atoms that make up the
abstract phenomena and design systems.
original substances are regrouped
●
Develop a model to describe
into different molecules, and these
unobservable mechanisms.
new substances have different
properties from those of the
Connections to Nature of Science
reactants.
●
The total number of each type of
Science Models, Laws, Mechanisms, and
atom is conserved, and thus the mass
Theories Explain Natural Phenomena
does not change.
●
Laws are regularities or
mathematical descriptions of
natural phenomena.
Learning Objective
●

Covered in MS-PS1-1/1-2

Performance Expectation
MS-PS1-6 Undertake a design project to construct, test, and modify a device that either releases or absorbs thermal energy by chemical processes. Clarification
Statement: Emphasis is on the design, controlling the transfer of energy to the environment, and modification of a device using factors such as type and concentration
of a substance. Examples of designs could involve chemical reactions such as dissolving ammonium chloride or calcium chloride. [Assessment Boundary: Assessment is
limited to the criteria of amount, time, and temperature of substance in testing the device.]
Practice
Constructing Explanations and Designing
Solutions
Constructing explanations and designing
solutions in 6–8 builds on K–5 experiences
and progresses to include constructing

DCIs
PS1.B: Chemical Reactions
●
Some chemical reactions release
energy, others store energy.
ETS1.B: Developing Possible Solutions
●
A solution needs to be tested, and

Crosscutting Concepts
Energy and Matter
●
The transfer of energy can be tracked as energy flows through
a designed or natural system.
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explanations and designing solutions
supported by multiple sources of evidence
consistent with scientific knowledge,
principles, and theories.
●
Undertake a design project,
engaging in the design cycle,
to construct and/or
implement a solution that
meets specific design criteria
and constraints.

then modified on the basis of the
test results, in order to improve it.
(secondary)
ETS1.C: Optimizing the Design Solution
●
Although one design may not
perform the best across all tests,
identifying the characteristics of the
design that performed the best in
each test can provide useful
information for the redesign process
- that is, some of the characteristics
may be incorporated into the new
design. (secondary)
●
The iterative process of testing the
most promising solutions and
modifying what is proposed on the
basis of the test results leads to
greater refinement and ultimately to
an optimal solution.(secondary)

Learning Objective
●
●
●

SWBAT recall thermal energy to enhance understanding of endothermic and exothermic reactions.
SWBAT explore and explain the differences in endothermic and exothermic reactions with a variety of reactants.
SWBAT apply their understanding of temperature-changing chemical processes to develop a device to reach and maintain a specific temperature range for a
portable reptile egg incubator.
Performance Expectation

MS-PS3-3 Apply scientific principles to design, construct, and test a device that either minimizes or maximizes thermal energy transfer. Clarification Statement: Examples
of devices could include an insulated box, a solar cooker, and a Styrofoam cup. [Assessment Boundary: Assessment does not include calculating the total amount of
thermal energy transferred.]
Practice
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions
in 6–8 builds on K–5 experiences and progresses to

DCIs
PS3.A: Definitions of Energy
●
Temperature is a measure of the average
kinetic energy of particles of matter. The

Crosscutting Concepts
Energy and Matter
●
The transfer of energy can be tracked as
energy flows through a designed or natural
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include constructing explanations and designing
solutions supported by multiple sources of
evidence consistent with scientific ideas, principles,
and theories.
●
Apply scientific ideas or principles to
design, construct, and test a design of
an object, tool, process or system.

relationship between the temperature and
the total energy of a system depends on
the types, states, and amounts of matter
present.
PS3.B: Conservation of Energy and Energy Transfer
●
Energy is spontaneously transferred out of
hotter regions or objects and into colder
ones.
ETS1.A: Defining and Delimiting an Engineering
Problem
●
The more precisely a design task’s criteria
and constraints can be defined, the more
likely it is that the designed solution will be
successful. Specification of constraints
includes consideration of scientific
principles and other relevant knowledge
that is likely to limit possible
solutions.(secondary)
ETS1.B: Developing Possible Solutions
●
A solution needs to be tested, and then
modified on the basis of the test results in
order to improve it. There are systematic
processes for evaluating solutions with
respect to how well they meet criteria and
constraints of a problem. (secondary)

system.

Learning Objective
●
●
●

SWBAT define solar energy and its uses.
SWBAT design, construct, and test a solar cooker.
SWBAT explain their knowledge of solar energy and how their device traps and holds heat.
Performance Expectation

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

DCIs

Crosscutting Concepts

Planning and Carrying Out Investigations
Planning and carrying out investigations to
answer questions or test solutions to
problems in 6–8 builds on K–5 experiences
and progresses to include investigations
that use multiple variables and provide
evidence to support explanations or
design solutions.
●
Plan an investigation
individually and
collaboratively, and in the
design: identify independent
and dependent variables and
controls, what tools are
needed to do the gathering,
how measurements will be
recorded, and how many data
are needed to support a
claim.

PS3.A: Definitions of Energy
●
Temperature is a measure of the
average kinetic energy of particles of
matter. The relationship between
the temperature and the total
energy of a system depends on the
types, states, and amounts of matter
present.
PS3.B: Conservation of Energy and Energy
Transfer
●
The amount of energy transfer
needed to change the temperature
of a matter sample by a given
amount depends on the nature of
the matter, the size of the sample,
and the environment.

Scale, Proportion, and Quantity
●
Proportional relationships (e.g. speed as the ratio of distance
traveled to time taken) among different types of quantities
provide information about the magnitude of properties and
processes.

Connections to Nature of Science
Scientific Knowledge is Based on
Empirical Evidence
●
Science knowledge is based
upon logical and conceptual
connections between
evidence and explanations
Learning Objective
●
●

SWBAT interpret data provided by box plots and dot plots.
SWBAT investigate and analyze energy transfer and graph the results.
Performance Expectation
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MS-PS3-5 Construct, use, and present arguments to support the claim that when the kinetic energy of an object changes, energy is transferred to or from the object.
Clarification Statement: Examples of empirical evidence used in arguments could include an inventory or other representation of the energy before and after the
transfer in the form of temperature changes or motion of object. [Assessment Boundary: Assessment does not include calculations of energy.
Practice

DCIs

Crosscutting Concepts

Engaging in Argument from Evidence
Engaging in argument from evidence in
6–8 builds on K–5 experiences and
progresses to constructing a convincing
argument that supports or refutes claims
for either explanations or solutions about
the natural and designed worlds.
●
Construct, use, and present
oral and written arguments
supported by empirical
evidence and scientific
reasoning to support or refute
an explanation or a model for
a phenomenon.

PS3.B: Conservation of Energy and Energy
Transfer
●
When the motion energy of an
object changes, there is inevitably
some other change in energy at the
same time.

Energy and Matter
●
Energy may take different forms (e.g. energy in fields, thermal
energy, energy of motion).

Connections to Nature of Science
Scientific Knowledge is Based on
Empirical Evidence
●
Science knowledge is based
upon logical and conceptual
connections between
evidence and explanations
Learning Objective
●
●
●

SWBAT discuss and interpret data related to potential and kinetic energy.
SWBAT apply their understanding of kinetic and potential energy to create a catapult that will launch a projectile the farthest distance.
SWBAT justify energy transfer from one object to another with data collected from the catapult experiment.

Possible Assessments:
● Benchmarks
● Lab papers/student responses/data collection
● Discussions
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●
●
●
●
●
●
●

Unit Project
Unit Performance Task
Lesson Quizzes
Unit Test
Performance-Based Assessment
End-of-Year Test
Teacher observations
Possible Anchor Chart

Possible Anchor Chart:
●
Reference Chart Chemical Reaction
●
MS-PS1-2 Example of Chemical Reaction
Resources/Websites:
Resources/Websites:
●
Video: Chemical Reactions: MS-PS1-2, MS-PS1-5, MS-PS1-6
●
MS-PS1-4 Visual Image
●
Video: How Does Heat Affect Particle Motion?
●
Video: Hot vs. Cold Particle Motion
●
MS-PS1-4 Heat and Temperature
Mentor Texts:
● Smithsonian Science Education Center (STC)
Unit.. Matter and its Interactions... Go to (carolinascienceonline.com) Code needed.

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this lesson are:
● Teacher Modeling
● Real life experiences
● Working in small groups
● Teacher generated handouts
● Breaking down steps
● Gizmos Activity/handout used as support and enrichment
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●

Illustrations/Models

Energy and Forces in Motion
In this unit, students develop a conceptual understanding of Newton’s 3 laws. Daily life provides students with many experiences through
which they can see evidence of forces and energy changes and observe how objects move (for example, riding in cars, participating in
sports activities, visiting amusement parks). Students investigate different forces, how those forces change the motion of objects and
energy, and the different forms energy can take.
Recommended Pacing (December, January, February)
Core Standards Addressed
RI.6.3

CCSS.ELA-LITERACY.RI.6.3

Analyze in detail how a key individual, event, or idea is introduced, illustrated, and elaborated in a text (e.g., through examples or anecdotes).
RI.6.7

CCSS.ELA-LITERACY.RI.6.7

Integrate information presented in different media or formats (e.g., visually, quantitatively) as well as in words to develop a coherent understanding of a topic
or issue.
RI.6.8

CCSS.ELA-LITERACY.RI.6.8

Trace and evaluate the argument and specific claims in a text, distinguishing claims that are supported by reasons and evidence from claims that are not.
W 6.1.A

Introduce claim(s) and organize the reasons and evidence clearly.

W 6.1.B

Support claim(s) with clear reasons and relevant evidence, using credible sources and demonstrating an understanding of the topic or text.

W 6.3

Follow precisely a multistep procedure when carrying out experiments taking measurements, or performing technical tasks.

W 6.7

Conduct short research projects to answer a question, drawing on several sources and refocusing the inquiry when appropriate.

SL 6.1

Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 6 topics, texts, and issues,
building on others' ideas and expressing their own clearly.

SL.6.1.C

Pose and respond to specific questions with elaboration and detail by making comments that contribute to the topic, text, or issue under discussion.
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SL 6.3

Delineate a speaker's argument and specific claims, distinguishing claims that are supported by reasons and evidence from claims that are not.

RP.A.3.B

Solve unit rate problems including those involving unit pricing and constant speed.For example, if it took 7 hours to mow 4 lawns, then at that rate, how many
lawns could be mowed in 35 hours? At what rate were lawns being mowed?

6.NS.C.5

Understand that positive and negative numbers are used together to describe quantities having opposite directions or values; use positive and negative
numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation. (MS-PS2-1)

6.EE.A.2

Write, read, and evaluate expression sin which letters stand for numbers (MS-PS2-1) (MS-PS2-2)

7.EE.B.3

Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form, using tools strategically. Apply
properties of operations to calculate with numbers in any form; convert between forms as appropriate; and assess the reasonableness of answers using
mental computations and estimation strategies. (MS-PS2-1) (MS-PS2-2)

7.E.E.B.4

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

MP.2

Reason abstractly and Quantitatively. (MS-PS2-1), (MS-PS2-2), (MS-PS2-2-3)
Essential Questions

●
●
●
●
●
●
●
●
●

What do you know about energy, forces, and
motion?
Why do objects speed up, slow down, or change
direction?
How can magnets affect motion?
How can we predict if the motion of an object
will change or stay the same?
How can gravity affect the motion of objects on
Earth?
How would a ball move if you threw it in space?
What happens to the energy of an object when
two objects collide?
How do energy transformations inform the
design of a roller coaster?
How do people use an understanding of energy,
forces, and motion to make predictions and
design tools to make the world safe, enjoyable,
and accessible?

Enduring Understandings
1a. Energy can change form and be transferred between objects.
1b. Change in motion depends on the sum of the forces on an object and its mass.
1c. Collisions can transfer energy between objects and cause changes in motion.
2a. The acceleration of an object is inversely related to the object's mass.
2b. The force of gravity causes objects to accelerate.
3a. The strength of and direction of the magnetic force between two magnets changes as the magnets move
closer to each other.
4a. An object at rest will remain at rest if no unbalanced force acts on it.
4b. If the mass of an object is large, it requires a greater force to move in the same way it does an object with
small mass.
5a. Changing an object’s vertical position and mass changes gravitational potential energy.
5b. When work is done on an object, energy is transferred from one form into another.
6a. Action-reaction force pairs involve two objects interacting, whereas single objects move as a result of
unbalanced forces acting on them.
7a. When the kinetic energy of an object changes, energy is transferred from or to an object
7b. The mass of an object affects its momentum and kinetic energy following a collision.
8a. Testing a prototype helps ensure a successful design solution
8b. Iterative testing and modification can optimize a design.
9a. Apply skill knowledge on energy, forces, and motion acquired through observation, discussion, design, and
creation.
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21st Century Life & Career Skills Standards
21st Century Standards

21st Century Practices

9.1.8.F.2 Examine the implications of legal and ethical
behaviors when making financial decisions.
9 .2.8.B.1 Research careers within the 16 Career
Clusters® and determine attributes of career success
9.2.4.A.3 Investigate both traditional and nontraditional
careers and relate information to personal likes and
dislikes.
9.2.4.A.4 Explain why knowledge and skills acquired in
the elementary grades lay the foundation for future
academic and career success.

CRP1. Act as a responsible and contributing citizen and employee.
CRP2. Apply appropriate academic and technical skills.
CRP3. Attend to personal health and financial well-being.
CRP4. Communicate clearly and effectively and with reason.
CRP5. Consider the environmental, social and economic impacts of decisions.
CRP6. Demonstrate creativity and innovation.
CRP7. Employ valid and reliable research strategies.
CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
CRP9. Model integrity, ethical leadership and effective management.
CRP10. Plan education and career paths aligned to personal goals.
CRP11. Use technology to enhance productivity.
CRP12. Work productively in teams while using cultural global competence.

Technology
●
●
●

8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a real world problem or theory
8.1.8.D.2 Demonstrate the application of appropriate citations to digital content.
8.2.8.C.4 Identify the steps in the design process that would be used to solve a designated problem.

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

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

PS2.A. Forces and Motion
● For any pair of interacting objects, the
force exerted by the first object on the
second object is equal in strength to
the force that the second object exerts
on the first, but in the opposite
direction
(Newton’s third law).
(MS-PS2-1)
● The motion of an object is determined
by the sum of the forces acting on it; if

Cause and Effect
● Cause and effect relationships may be used to predict phenomena in
natural or designed systems. (MS-PS2-3),(MS-PS2-5)
Systems and System Models
● Models can be used to represent systems and their interactions—such as
inputs, processes and outputs—and energy and matter flows within
systems. (MS-PS2-1),(MS-PS2-4)
Stability and Change
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●

Define a design problem that
can be solved through the
development of an object,
tool, process or system and
includes multiple criteria and
constraints, including scientific
knowledge that may limit
possible solutions. (MS-ETS1-1)
Developing and Using Models
Modeling in 6–8 builds on K–5
experiences and progresses to
developing, using, and revising models
to describe, test, and predict more
abstract phenomena and design
systems.
● Develop a model to generate
data to test ideas about
designed systems, including
those representing inputs and
outputs. (MS-ETS1-4)
Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5
experiences and progresses to
extending quantitative analysis to
investigations, distinguishing between
correlation and causation, and basic
statistical techniques of data and error
analysis.
● Analyze and interpret data to
determine similarities and
differences
in
findings.
(MS-ETS1-3)
Engaging in Argument from Evidence
Engaging in argument from evidence
in 6–8 builds on K–5 experiences and
progresses
to
constructing
a
convincing argument that supports or
refutes claims for either explanations
or solutions about the natural and
designed world.

the total force on the object is not
zero, its motion will change. The
greater the mass of the object, the
greater the force needed to achieve
the same change in motion. For any
given object, a larger force causes a
larger change in motion. (MS-PS2-2)
● All positions of objects and the
directions of forces and motions must
be described in an arbitrarily chosen
reference frame and arbitrarily chosen
units of size. In order to share
information with other people, these
choices must also be shared.
(MS-PS2-2)
PS2.B: Types of Interactions
● Electric
and
magnetic
(electromagnetic) forces can be
attractive or repulsive, and their sizes
depend on the magnitudes of the
charges,
currents,
or magnetic
strengths involved and on the distances
between the interacting objects.
(MS-PS2-3)
● Gravitational forces are always
attractive. There is a gravitational force
between any two masses, but it is very
small except when one or both of the
objects have large mass—e.g., Earth
and the sun. (MS-PS2-4)
● Forces that act at a distance (electric,
magnetic, and gravitational) can be
explained by fields that extend through
space and can be mapped by their
effect on a test object (a charged
object, or a ball, respectively).
(MS-PS2-5)
PS3.A: Definitions of Energy
● Motion energy is properly called kinetic
energy; it is proportional to the mass of
the moving object and grows with the
square of its speed. (MS-PS3-1)

●

Explanations of stability and change in natural or designed systems can
be constructed by examining the changes over time and forces at
different scales. (MS-PS2-2)
Scale, Proportion, and Quantity
● Proportional relationships (e.g. speed as the ratio of distance traveled to
time taken) among different types of quantities provide information
about the magnitude of properties and processes. (MS-PS3-1)
Energy and Matter
● Energy may take different forms (e.g. energy in fields, thermal energy,
energy of motion). (MS-PS3-5)
Patterns
● Graphs and charts can be used to identify patterns in data. (MS-PS4-1)
Structure and Function
● Structures can be designed to serve particular functions by taking into
account properties of different materials, and how materials can be
shaped and used. (MS-PS4-2)
Influence of Science, Engineering, and Technology on Society and the Natural
World
● The uses of technologies and any limitations on their use are driven by
individual or societal needs, desires, and values; by the findings of
scientific research; and by differences in such factors as climate, natural
resources, and economic conditions. (MS-PS2-1)
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●

Evaluate competing design
solutions based on jointly
developed and agreed-upon
design criteria. (MS-ETS1-2)
Constructing
Explanations
and
Designing Solutions
Constructing
explanations
and
designing solutions in 6–8 builds on
K–5 experiences and progresses to
include constructing explanations and
designing solutions supported by
multiple
sources
of
evidence
consistent with scientific knowledge,
principles, and theories.
● Undertake a design project,
engaging in the design cycle, to
construct and/or implement a
solution that meets specific
design criteria and constraints.
(MS-PS1-6)
Obtaining,
Evaluating,
and
Communicating Information
Obtaining,
evaluating,
and
communicating information in 6–8
builds on K–5 and progresses to
evaluating the merit and validity of
ideas and methods.
● Gather, read, and synthesize
information from multiple
appropriate sources and assess
the credibility, accuracy, and
possible
bias
of
each
publication and methods used,
and describe how they are
supported or not supported by
evidence. (MS-PS1-3)
Planning
and
Carrying
Out
Investigations
Planning
and
carrying
out
investigations to answer questions or
test solutions to problems in 6–8

●

A system of objects may also contain
stored (potential) energy, depending
on their relative positions. (MS-PS3-2)
PS3.B: Conservation of Energy and Energy
Transfer
● When the motion energy of an object
changes, there is inevitably some other
change in energy at the same time.
(MS-PS3-5)
PS3.C: Relationship Between Energy and
Forces
● When two objects interact, each one
exerts a force on the other that can
cause energy to be transferred to or
from the object. (MS-PS3-2)
PS4.A: Wave Properties
● A simple wave has a repeating pattern
with a specific wavelength, frequency,
and amplitude. (MS-PS4-1)
● A sound wave needs a medium through
which it is transmitted. (MS-PS4-2)
ETS1.A: Defining and Delimiting Engineering
Problems
● The more precisely a design task’s
criteria and constraints can be defined,
the more likely it is that the designed
solution
will
be
successful.
Specification of constraints includes
consideration of scientific principles
and other relevant knowledge that are
likely to limit possible solutions.
(MS-ETS1-1)
ETS1.B: Developing Possible Solutions
● A solution needs to be tested, and then
modified on the basis of the test
results, in order to improve it.
(MS-ETS1-4)
● There are systematic processes for
evaluating solutions with respect to
how well they meet the criteria and
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builds on K–5 experiences and
progresses to include investigations
that use multiple variables and provide
evidence to support explanations or
design solutions.
● Plan
an
investigation
individually
and
collaboratively, and in the
design: identify independent
and dependent variables and
controls, what tools are
needed to do the gathering,
how measurements will be
recorded, and how many data
are needed to support a claim.
(MS-PS2-2)
● Conduct an investigation and
evaluate the experimental
design to produce data to
serve as the basis for evidence
that can meet the goals of the
investigation. (MS-PS2-5)

constraints of a problem. (MS-ETS1-2),
(MS-ETS1-3)
● Sometimes parts of different solutions
can be combined to create a solution
that is better than any of its
predecessors. (MS-ETS1-3)
● Models of all kinds are important for
testing solutions. (MS-ETS1-4)
ETS1.C: Optimizing the Design Solution
● Although one design may not perform
the best across all tests, identifying the
characteristics of the design that
performed the best in each test can
provide useful information for the
redesign process—that is, some of
those
characteristics
may
be
incorporated into the new design.
(MS-ETS1-3)
● The iterative process of testing the
most
promising
solutions
and
modifying what is proposed on the
basis of the test results leads to greater
refinement and ultimately to an
optimal solution. (MS-ETS1-4)
●

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

Apply scientific ideas or
principles to design an object,
tool, process or system.

DCIs
●

For any pair of interacting objects, the
force exerted by the first object on
the second object is equal in strength
to the force that the second object

Crosscutting Concepts
●

Models can be used to represent systems and their interactions—such
as inputs, processes and outputs—and energy and matter flows within
systems.
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exerts on the first, but in the opposite
direction (Newton’s third law).
Learning Objective
●
●
●

SWBAT build a battery-powered fan car and make predictions about its motion.
SWBAT determine the effects of balanced and unbalanced forces on the motion of the fan car.
SWBAT draw diagrams showing action-reaction force pairs and then apply Newton’s third law to move a tennis ball in an engineering design challenge.
Performance Expectation

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

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

DCIs
●

Crosscutting Concepts

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

●

Explanations of stability and change in natural or designed
systems can be constructed by examining the changes over
time and forces at different scales.

Learning Objective
●
●
●
●
●

SWBAT apply Newton’s first law and second law to plan an investigation regarding the motion of a dynamics car.
SWBAT apply the laws of conservation of energy to explain energy transfer during a collision.
SWBAT construct and analyze data tables and graphs between mass and weight.
SWBAT apply Newton’s three laws to explain the outcome of a collision.
SWBAT develop a model to describe the total energy of an energy system.
Performance Expectation
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MS - PS2-3 Ask questions about data to determine the factors that affect the strength of electric and magnetic forces. Clarification Statement: Examples of devices that
use electric and magnetic forces could include electromagnets, electric motors, or generators. Examples of data could include the effect of the number of turns of wire on
the strength of an electromagnet, or the effect of increasing the number or strength of magnets on the speed of an electric motor.] [Assessment Boundary: Assessment
about questions that require quantitative answers is limited to proportional reasoning and algebraic thinking.
Practice
Asking Questions and Defining Problems
Asking questions and defining problems in
grades 6–8 builds from grades K–5
experiences and progresses to specifying
relationships between variables, and
clarifying arguments and models.
● Ask questions that can be
investigated within the scope of the
classroom, outdoor environment,
and museums and other public
facilities with available resources
and, when appropriate, frame a
hypothesis based on observations
and scientific principles.

DCIs

Crosscutting Concepts

PS2.B: Types of Interactions
● Electric and magnetic (electromagnetic)
forces can be attractive or repulsive, and
their sizes depend on the magnitudes of
the charges, currents, or magnetic
strengths involved and on the distances
between the interacting objects.

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

Learning Objective
●
●

SWBAT conduct an investigation to observe the presence of a magnetic field.
SWBAT ask testable questions about factors that affect the strength of electric and magnetic forces.
Performance Expectation

MS - PS 2-4 Construct and present arguments using evidence to support the claim that gravitational interactions are attractive and depend on the masses of
interacting objects. [Clarification Statement: Examples of evidence for arguments could include data generated from simulations or digital tools; and charts displaying
mass, strength of interaction, distance from the Sun, and orbital periods of objects within the solar system.] [Assessment Boundary: Assessment does not include
Newton’s Law of Gravitation or Kepler’s Laws.]
Practice
Engaging in Argument from Evidence
Engaging in argument from evidence in
6–8 builds from K–5 experiences and

DCIs
PS2.B: Types of Interactions
● Gravitational forces are always attractive.
There is a gravitational force between any

Crosscutting Concepts
Systems and System Models

156

progresses to constructing a convincing
argument that supports or refutes claims
for either explanations or solutions about
the natural and designed world.
● Construct and present oral and
written arguments supported by
empirical evidence and scientific
reasoning to support or refute an
explanation or a model for a
phenomenon or a solution to a
problem.

●

two masses, but it is very small except
when one or both of the objects have large
mass—e.g., Earth and the sun.

Models can be used to represent systems and their
interactions—such as inputs, processes and outputs—and
energy and matter flows within systems.

Scientific Knowledge is Based on Empirical
Evidence
● Science knowledge is based upon
logical and conceptual connections
between evidence and
explanations.
Learning Objective
●
●

SWBAT apply the law of conservation of energy to explain energy transfer during a collision.
SWBAT predict the motion of a car after a collision with a car of the same and different mass.
Performance Expectation

MS PS 2-5 Conduct an investigation and evaluate the experimental design to provide evidence that fields exist between objects exerting forces on each other even
though the objects are not in contact. [Clarification Statement: Examples of this phenomenon could include the interactions of magnets, electrically-charged strips
of tape, and electrically-charged pith balls. Examples of investigations could include first-hand experiences or simulations.] [Assessment Boundary: Assessment is
limited to electric and magnetic fields, and limited to qualitative evidence for the existence of fields.]
Practice
Planning and Carrying Out Investigations
Planning and carrying out investigations to
answer questions or test solutions to
problems in 6–8 builds on K–5 experiences
and progresses to include investigations
that use multiple variables and provide

DCIs
PS2.B: Types of Interactions
● Forces that act at a distance (electric,
magnetic, and gravitational) can be
explained by fields that extend through
space and can be mapped by their effect
on a test object (a charged object, or a
ball, respectively).

Crosscutting Concepts
Cause and Effect
● Cause and effect relationships may be used to predict
phenomena in natural or designed systems.
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evidence to support explanations or
design solutions.
● Conduct an investigation and
evaluate the experimental design to
produce data to serve as the basis
for evidence that can meet the
goals of the investigation.
Learning Objective
●
●

SWBAT conduct an investigation that includes the interactions of magnets.
SWBAT plan and conduct investigations to determine how the force of a magnetic field is affected by magnet strength and distance from the magnet.
Performance Expectation

MS PS 3-1Construct and interpret graphical displays of data to describe the relationships of kinetic energy to the mass of an object and to the speed of an object.
[Clarification Statement: Emphasis is on descriptive relationships between kinetic energy and mass separately from kinetic energy and speed. Examples could
include riding a bicycle at different speeds, rolling different sizes of rocks downhill, and getting hit by a whiffle ball versus a tennis ball.]
Practice
Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5 and
progresses to extending quantitative
analysis to investigations, distinguishing
between correlation and causation, and
basic statistical techniques of data and
error analysis.
● Construct and interpret graphical
displays of data to identify linear
and nonlinear relationships.

DCIs

Crosscutting Concepts

PS3.A: Definitions of Energy
● Motion energy is properly called kinetic
energy; it is proportional to the mass of
the moving object and grows with the
square of its speed.

PS3.A: Definitions of Energy
● Motion energy is properly called kinetic energy; it is
proportional to the mass of the moving object and grows
with the square of its speed.

Learning Objective
●
●
●
●

SWBAT construct a graph to describe the relationship between the height of a ball and its energy.
SWBAT investigate how the mass or height of an object relates to its kinetic energy.
SWBAT observe the motion of a rolling ball and investigate how mass and different surfaces affect its speed.
SWBAT investigate how mass relates to weight and prepare a graph showing the relationship.
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Performance Expectation
MS PS 3-2 Develop a model to describe that when the arrangement of objects interacting at a distance changes, different amounts of potential energy are stored in
the system. [Clarification Statement: Emphasis is on relative amounts of potential energy, not on calculations of potential energy. Examples of objects within systems
interacting at varying distances could include: the Earth and either a roller coaster cart at varying positions on a hill or objects at varying heights on shelves, changing the
direction/orientation of a magnet, and a balloon with static electrical charge being brought closer to a classmate’s hair. Examples of models could include
representations, diagrams, pictures, and written descriptions of systems.] [Assessment Boundary: Assessment is limited to two objects and electric, magnetic, and
gravitational interactions.]
Practice
Developing and Using Models
Modeling in 6–8 builds on K–5 and
progresses to developing, using and
revising models to describe, test, and
predict more abstract phenomena and
design systems.
● Develop a model to describe
unobservable mechanisms.

DCIs

Crosscutting Concepts

PS3.A: Definitions of Energy
● A system of objects may also contain
stored (potential) energy, depending on
their relative positions.
PS3.C: Relationship Between Energy and Forces
● When two objects interact, each one
exerts a force on the other that can cause
energy to be transferred to or from the
object.

Systems and System Models
● Models can be used to represent systems and their interactions –
such as inputs, processes, and outputs – and energy and matter
flows within systems.

Learning Objective
●
●
●

SWBAT describe how the height of an object relates to potential energy.
SWBAT develop a model to describe the gravitational potential energy of a system.
SWBAT investigate how the mass or height of an object relates to its potential and kinetic energy.
Performance Expectation

MS PS 3-5 Construct, use, and present arguments to support the claim that when the kinetic energy of an object changes, energy is transferred to or from the object.
[Clarification Statement: Examples of empirical evidence used in arguments could include an inventory or other representation of the energy before and after the
transfer in the form of temperature changes or motion of object.] [Assessment Boundary: Assessment does not include calculations of energy.]
Practice
Engaging in Argument from Evidence
Engaging in argument from evidence in
6–8 builds on K–5 experiences and
progresses to constructing a convincing

DCIs
PS3.B: Conservation of Energy and Energy
Transfer

Crosscutting Concepts
Energy and Matter
● Energy may take different forms (e.g. energy in fields,
thermal energy, energy of motion).
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argument that supports or refutes claims
for either explanations or solutions about
the natural and designed worlds.
● Construct, use, and present oral and
written arguments supported by
empirical evidence and scientific
reasoning to support or refute an
explanation or a model for a
phenomenon.
Scientific Knowledge is Based on Empirical
Evidence
● Science knowledge is based upon
logical and conceptual connections
between evidence and explanations

●

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

Learning Objective
●
●
●
●
●

SWBAT describe how the mass of an object relates to potential and kinetic energy.
SWBAT use experimental evidence to support the claim that an energy transfer is responsible for changes in kinetic energy.
SWBAT construct a roller coaster that accomplishes a design challenge by defining criteria and constraints.
SWBAT evaluate competing design solutions.
SWBAT test and refine designs to optimize roller coaster performance.
Performance Expectation

MS PS 4-1 Use mathematical representations to describe a simple model for waves that includes how the amplitude of a wave is related to the energy in a wave.
[Clarification Statement: Emphasis is on describing waves with both qualitative and quantitative thinking.] [Assessment Boundary: Assessment does not include
electromagnetic waves and is limited to standard repeating waves.]
Practice

DCIs

Using Mathematics and Computational
Thinking
Mathematical and computational thinking
at the 6–8 level builds on K–5 and
progresses to identifying patterns in large
data sets and using mathematical
concepts to support explanations and
arguments.

PS4.A: Wave Properties
● A simple wave has a repeating pattern
with a specific wavelength, frequency, and
amplitude.

Crosscutting Concepts
Patterns
●

Graphs and charts can be used to identify patterns in data.
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●

Use mathematical representations
to describe and/or support scientific
conclusions and design solutions.
Connections to Nature of Science
Scientific Knowledge is Based on Empirical
Evidence
● Science knowledge is based upon
logical and conceptual connections
between evidence and
explanations.
Learning Objective
●
●

SWBAT explain that waves transfer energy, not matter.
SWBAT distinguish between electromagnetic waves and mechanical waves.
Performance Expectation

MS PS 4-2 Develop and use a model to describe that waves are reflected, absorbed, or transmitted through various materials. [Clarification Statement: Emphasis is on
both light and mechanical waves. Examples of models could include drawings, simulations, and written descriptions.] [Assessment Boundary: Assessment is limited to
qualitative applications pertaining to light and mechanical waves.]
Practice
Developing and Using Models
Modeling in 6–8 builds on K–5 and
progresses to developing, using, and
revising models to describe, test, and
predict more abstract phenomena and
design systems.
● Develop and use a model to
describe phenomena.

DCIs

Crosscutting Concepts

PS4.A: Wave Properties
● A sound wave needs a medium through
which it is transmitted.
PS4.B: Electromagnetic Radiation
● When light shines on an object, it is
reflected, absorbed, or transmitted
through the object, depending on the
object’s material and the frequency (color)
of the light.
● The path that light travels can be traced as
straight lines, except at surfaces between
different transparent materials (e.g., air
and water, air and glass) where the light
path bends.

Structure and Function
● Structures can be designed to serve particular functions by
taking into account properties of different materials, and
how materials can be shaped and used.
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●

●

A wave model of light is useful for
explaining brightness, color, and the
frequency-dependent bending of light at a
surface between media.
However, because light can travel through
space, it cannot be a matter wave, like
sound or water waves.

Learning Objective
●
●

SWBAT summarize the major properties of waves, including, not not limited to, wavelength, frequency, amplitude, speed, refraction, reflection, and defraction.
SWBAT observe light and sound waves interacting with different types of matter and create models describing absorption, transmission, refraction, and
reflection.

Possible Assessments:
● Benchmarks
● Lab papers/student responses/data collection
● Discussions
●
●
●
●
●
●
●

Unit Project
Unit Performance Task
Lesson Quizzes
Unit Test
Performance-Based Assessment
End-of-Year Test
Teacher observations
Possible Anchor Chart

Possible Anchor Chart:
● https://www.pinterest.com/pin/57843176441564915/
● https://www.pinterest.com/pin/441986150909641479/
● https://www.pinterest.com/pin/276408495852487484/
● https://www.pinterest.com/pin/336855247099188140/
● https://www.pinterest.com/pin/367676757049140583/
● https://www.pinterest.com/pin/49328558393268193/
Waves anchor charts:
https://www.pinterest.com/pin/288511919852765021/
https://www.pinterest.com/pin/262756959484674560/
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Resources/Websites:
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
Wave
●
●
●
●

●
●
●
●
●
●

http://thesciencepenguin.com/2014/08/new-year-new-notebook-force-and-motion.html#
https://www.pinterest.com/pin/41447259047586319/
http://betterlesson.com/lesson/634470/newton-s-second-and-third-laws-of-motion-bumper-boats-investigation
https://www.teachengineering.org/curricularunits/view/ucd_newton_unit
https://www.teachengineering.org/curricularunits/view/cub_mechanics_curricularunit
Pendulum Gizmo- https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=390
https://www.pinterest.com/pin/343188434079648904/
http://www.babble.com/kid/10-ways-to-beat-the-winter-break-blues/?cmp=SMC%7Cbbl%7Csoc%7CFB%7CHome%7CInHouse%7C100%7C%7C
https://www.pinterest.com/pin/494059021601194479/
https://www.teachengineering.org/curricularunits/view/ucd_energy_unit
https://www.teachengineering.org/lessons/view/clem_waves_lesson02
https://www.teachengineering.org/curricularunits/view/clem_waves_unit
http://www.washoeschools.net/cms/lib08/NV01912265/Centricity/Domain/253/Science/Grade%206-8%20Science%20Curriculum%20Resources.pdf
https://www.teachengineering.org/curricularunits/view/van_cleanupmess_unit
The Electromagnetic Spectrum
Video by Best0fScience on Youtube
lessons (4.1, 4.2):
https://www.teachengineering.org/lessons/view/clem_waves_lesson04
https://www.teachengineering.org/lessons/view/clem_waves_lesson02
https://www.teachengineering.org/lessons/view/cub_seismicw_lesson01
https://www.pinterest.com/pin/175147872984562387/
Mentor Texts:
https://www.pinterest.com/pin/280067670554908613/
https://www.pinterest.com/pin/176344141633545210/
https://www.pinterest.com/pin/95912667042538080/
https://www.pinterest.com/pin/260434790923508218/
https://www.pinterest.com/pin/58757970110844373/
https://www.pinterest.com/pin/94012710944270830/

● Smithsonian Science Education Center (STC)
Unit.. Energy and Forces in Motion... Go to (carolinascienceonline.com) Code needed.

Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this lesson are:
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●
●
●
●
●
●
●

Teacher Modeling
Real life experiences
Working in small groups
Teacher generated handouts
Breaking down steps
Gizmos Activity/handout used as support and enrichment
Illustrations/Models

Unit (3): Space Systems Explorations

Recommended Pacing: March(2nd half),
April, May, June

Unit Summary:
Students are exposed to a variety of models that are commonly used in science and engineering. Students explore how
scientists measure the size of objects in space and the distances between them. In addition, they are introduced to the
concepts of lunar cycles, how gravity shapes the solar system, and the engineering design process.
Next Generation Science Standards:
MS-PS2-4, MS-ESS1-1, MS-ESS1-2, MS-ESS1-3, MT-ETS1-1, MS-ETS1-2, MS-ETS1-3, MS-ETS1-4
Science and Engineering
Practices

Disciplinary Core Ideas

Crosscutting Concepts
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Developing and Using
Models
Modeling in 6-8 builds on K-5
experiences and progresses
to developing, using, and
revising models to describe,
test, and predict more
abstract phenomena and
design systems.
● Develop and use a
model to describe
phenomena.
(MS-ESS1-1),(MS-ESS
1-2)
Analyzing and Interpreting
Data
Analyzing data in 6-8 builds
on K-5 experiences and
progresses to extending
quantitative analysis to
investigation, distinguishing
between correlation and
causation, and basic
statistical techniques of data
and error analysis.
● Analyze and interpret
data to determine
similarities and
differences in
findings.(MS-ESS1-3)
● Construct a scientific
explanation based on
valid and reliable

ESS1.A: The Universe and
its Stars
● Patterns of the
apparent motion of the
sun, the moon, and the
stars in the sky can be
observed, described,
predicted, and
explained with
models.(MS-ESS1-1)
● Earth and its solar
system are part of the
Milky Way galaxy,
which is one of many
galaxies in the
universe.(MS-ESS1-2)
ESS1.B: Earth and the Solar
System
● The solar system
consists of the sun and
a collection of objects,
including planets, their
moons, and asteroids
that are held in orbit
around the sun by its
gravitational pull on
them.(MS-Ess1-2),
(Ms-ESS1-3)
● This model of the solar
system can explain
eclipses of the sun and
moon. Earth’s spin axis
is fixed in direction

Patterns
● Patterns can be used
to identify cause-and
effect-relationships.
(MS-ESS1-1)
Scale, Proportion, and
Quantity
● Time, space and
energy phenomena
can be observed at
various scales using
models to study
systems that are too
large or too small.
(MS-ESS1-3),
(MS-ESS1-4)
Systems and System
Models
● Models can be used to
represent systems and
their interactions.
(MS-ESS1-2)
…………………………………
………………
Connections to Engineering,
Technology, and Applications
of Science
Interdependence of
Science, Engineering, and
Technology
● Engineering advances
have led to important
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evidence obtained from
sources (including
students’ own
experiments) and the
assumption that
theories and laws that
describe the natural
world operate today as
they did in the past and
will continue to do so in
the future.
(MS-ESS1-4)

over a short-term but
tilted relative to its orbit
around the sun. The
seasons are a result of
that tilt and are caused
by the differential
intensity of sunlight on
different areas of Earth
across the year.
(MS-ESS1-1)
● The solar system
appears to have
formed from a disk of
dust and gas, drawn
together by
gravity.(MS-ESS1-2)

discoveries in virtually
every field of science,
and scientific
discoveries have led to
the development of
entire industries and
engineered
systems.(MS-ESS1-3)
…………………………………
………………
Connections to Nature of
Science
Scientific Knowledge
Assumes an Order and
Consistency in Natural
Systems
● Science assumes that
objects and events in
natural system occur in
consistent patterns that
are understandable
through measurement
and
observation.(MS-ESS1
-1), (MS-ESS1-2)

NJSLS Progress Indicators Reading Science and Technical Subjects (Grade 6 ):
PI #

Progress Indicators

RL.6.1

Cite textual evidence and make relevant connections to support analysis of what
the text says explicitly as well as inferences drawn from the text.
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RL.6.2

RL.6.3

RL.6.4

RL.6.5

Determine a central idea of a text and how it is conveyed through particular
details; provide a summary of the text distinct from personal opinions or
judgments.
Analyze in detail how a key individual, event, or idea is introduced, illustrated, and
elaborated in a text (e.g., through examples or anecdotes).
Determine the meaning of words and phrases as they are used in a text, including
figurative, connotative, and technical meanings.
Analyze how a particular sentence, paragraph, chapter, or section fits into the
overall structure of a text and contributes to the development of the idea.
Determine an author's point of view or purpose in a text and explain how it is
conveyed in the text.

RL.6.6

RL.6.7

RL.6.8

Integrate information presented in different media or formats (e.g., visually,
quantitatively) as well as in words to develop a coherent understanding of a topic
or issue.
Trace and evaluate the argument and specific claims in a text, distinguishing
claims that are supported by reasons and evidence from claims that are not.
Compare, contrast and reflect on (e.g. practical knowledge, historical/cultural
context, and background knowledge) texts in different forms or genres (e.g.,
stories and poems; historical novels and fantasy stories) in terms of their
approaches to similar themes and topics.
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**By the end of the year read and comprehend literature, including stories,
dramas, and poems at grade level text-complexity (See Appendix A) or above,
scaffolding as needed.

NJSLS Writing (Grade 6 ):
PI #

Progress Indicators

RST.6-8.1

Cite specific textual evidence to support analysis of science and technical texts.

RST.6-8.7

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

NJSLS Speaking and Listening (Grade 6):
PI #

Progress Indicators

SL.6.1

Come to discussions prepared, having read or studied required material; explicitly
draw on that preparation by referring to evidence on the topic, text, or issue to
probe and reflect on ideas under discussion.

SL.6.1.C

Pose and respond to specific questions with elaboration and detail by making
comments that contribute to the topic, text, or issue under discussion.

SL.6.1.D

Review the key ideas expressed and demonstrate understanding of multiple
perspectives through reflection and paraphrasing.
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SL.6.2

Interpret information presented in diverse media and formats (e.g., visually,
quantitatively, orally) and explain how it contributes to a topic, text, or issue under
study.

SL.6.3

Delineate a speaker’s argument and specific claims, distinguishing claims that are
supported by reasons and evidence from claims that are not.

SL.6.4

Present claims and findings, sequencing ideas logically and using pertinent
descriptions, facts, and details to accentuate main ideas or themes; use
appropriate eye contact, adequate volume, and clear pronunciation.

SL.6.5

Include multimedia components (e.g., graphics, images, music, sound) and visual
displays in presentations to clarify information.

SL.6.6

Adapt speech to a variety of contexts and tasks, demonstrating command of
formal English when indicated or appropriate. (See grade 6 Language standards
1 and 3 for specific expectations.)

NJSLS Mathematical Standards and Practices (Grade 6):
PI #

Progress Indicators

MP.2

Reason abstractly and quantitatively

MP.4

Model with mathematics

6.RP.A.1

Understand the concepts of a ratio and use ratio language to describe a ratio
relationship between two quantities.

6EE.B.6

Using variables to represent numbers and write expressions when solving a
real-world or mathematical problem;understand that a variable can represent an
unknown number or, depending on the purpose at hand, any number in a
specified set.
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Technology
● 8.2.8.A.2 Examine a system, consider how each part relates to other parts, and discuss a part to redesign to improve the
system.
● 8.2.8.A.3 Investigate a malfunction in any part of a system and identify its impacts.
● 8.2.8.C.2 Explain the need for optimization in a design process.
● 8.2.8.C.4 Identify the steps in the design process that would be used to solve a designated problem.
● 8.1.8.D.4 Assess the credibility and accuracy of digital content
● 8.2.8.D.3 Build a prototype that meets a STEM-based design challenge using science, engineering, and math principles that
validate a solution
21st Century/Life and Career:
● 9.1.8.F.2 Examine the implications of legal and ethical behaviors when making financial decisions.
● 9.2.8.B.1 Research careers within the 16 Career Clusters® and determine attributes of career success
● 9.2.4.A.3 Investigate both traditional and nontraditional careers and relate information to personal likes and dislikes.
● 9.2.4.A.4 Explain why knowledge and skills acquired in the elementary grades lay the foundation for future academic and
career success.
●
●
●
●
●
●
●

CRP2. Apply appropriate academic and technical skills.
CRP4. Communicate clearly and effectively and with reason.
CRP5. Consider the environmental, social and economic impacts of decisions.
CRP6. Demonstrate creativity and innovation.
CRP7. Employ valid and reliable research strategies.
CRP8. Utilize critical thinking to make sense of problems and persevere in solving them.
CRP11. Use technology to enhance productivity.

Possible Assessments:
● Benchmarks
● Lab papers/student responses/data collection
● Discussions
●
●
●
●

Unit Project
Unit Performance Task
Lesson Quizzes
Unit Test
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●
●
●

Performance-Based Assessment
End-of-Year Test
Teacher observations

Enduring Understandings:

Essential Questions:

1a. Students will understand that models are used
to demonstrate understanding and represent
systems and their interactions.
1b. Students will learn that models are used to
predict and describe phenomena and describe
unobservable mechanisms.
2a. Students will understand that patterns are used
to demonstrate cause and effect relationships in
predicting phenomenon.
3a. Students will learn to analyze and interpret data
to determine similarities and differences in findings
and to provide evidence for phenomena.
4a. Students will learn to apply scientific ideas,
principles and/or evidence to construct, revise
and/or use an explanation for real world
phenomena, examples, or events.

1. How can you use a model to describe the
cyclic patterns of the Sun-Earth-Moon?
2. How can you use a model to describe and
demonstrate the role of gravity in the Solar
System?
3. How do we analyze and interpret data to
determine scale of objects in our Solar
System?
4. What are the criteria and constraints of a
simulation that provides an environment to
solve a real world problem or theory?

Performance Expectation
●

MS-ESS1-1 Develop and use a model of the Earth-Sun-Moon system to describe the cyclic patterns of lunar phases,
eclipses of the Sun and Moon, and seasons. {Clarification Statement: Examples of models can be physical, graphical,
or conceptual.}

Practice
●

Develop and use a model to
describe phenomena.

DCIs
●

Patterns of the apparent motion
of the sun, the moon, and stars in

Crosscutting Concepts
●

Patterns can be used to identify
cause and effect relationships.
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●

Learning Objective

the sky can be observed,
described, predicted, and
explained with models.
This model of the solar system
can explain eclipses of the sun
and the moon. Earth’s spin axis is
fixed in direction over the short
term but tilted relative to its orbit
around the sun. The seasons are
a result of that tilt and are caused
by the differential intensity of
sunlight on different areas of
earth across the year.

●

Science assumes that objects and
events in natural systems occur
in consistent patterns that are
understandable through
measurement and observation.

WALT (We are learning to) use models to investigate how the arrangement of
orbital planes, within the Sun-Earth-Moon system, creates the special
circumstances needed for cyclic patterns such as: lunar phases, eclipses (sun and
moon), and seasons.

Performance Expectation
●

MS-EES1-2 Develop and use a model to describe the role of gravity in the motions within galaxies and the solar
system.

Emphasis for the model is on gravity as the force that holds together the solar system and Milky Way galaxy and
controls orbital motions within them. Examples of models can be physical (such as the analogy of distance along a
football field or computer visualization of elliptical orbits) or conceptual (such as mathematical proportions relative
to the size of familiar objects such as students’ school or state.
Boundary: Assessment does not include Kepler’s Laws of orbital motion or the apparent retrograde motion of the
planets as viewed from Earth.
Practice
●

Develop and use a model to

DCIs
●

Earth’s and its solar system are

Crosscutting Concepts
●

Models can be used to represent
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describe phenomena.

●

●

Learning Objectives

part of the Milky Way galaxy,
which is one of many galaxies in
the universe.
The solar system consists of the
sun and a collection of objects,
including planets, their moons,
and asteroids that are held in
orbit around the sun by its
gravitational pull on them.
The solar system appears to have
formed from a disk of dust and
gas, drawn together by gravity.

●

systems and their interactions.
Science assumes that objects and
events in natural systems occur
in consistent patterns that are
understandable through
measurement and observation.

WALT( We are learning to) analyze tide charts and moon phase data to infer how
the lunar cycle affects tides.
WALT (We are learning to )compare the weight of an object on different planet
mass using a simple physical model.

Performance Expectation
●

MS-ESS1-3 Analyze and interpret data to determine scale properties of objects in the solar system. {Clarification
Statement: Emphasis is on the analysis of data from Earth-based instruments, space-based telescopes, and spacecraft
to determine similarities and differences among solar system objects. Examples of scale properties include the sizes
of an object’s layers(such as crust and atmosphere), surface features (such as volcanoes), and orbital radius.
Examples of data include statistical information, drawings and photographs, and models.] {Assessment Boundary:
Assessment does not include recalling facts about properties of the planets and other solar system bodies}

Gr.
DCIs

Science and Engineering Practices
●

Analyze and interpret data to
determine similarities and

●

The solar system consists of the
sun and a collection of objects,

Crosscutting Concepts
●

Time, space, and energy
phenomena can be observed at
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differences in findings.

Learning Objective

including planets, their moons,
and asteroids that are held in
orbit around the sun by its
gravitational pull on them.

●

various scales using models to
study systems that are too large
or too small.
Engineering advances have led to
important discoveries in virtually
every field of science, and
scientific discoveries have led to
the development of entire
industries and engineered
systems.

WALT (We are learning to) develop scaled plan-viewed models of the solar system
and use them to make predictions about the seasonality.

Performance Expectation
●

MS-ETS1-1 Define the criteria and constraints of a design problem with sufficient precision to ensure a successful
solution, taking into account relevant scientific principles and potential impacts on people and the natural environment
that may limit possible solutions.

DCIs

Science and Engineering Practices
●

Define a design problem that can
be solved through the
development of an object, tool,
process or system and includes
multiple criteria and constraints,
including scientific knowledge
that may limit possible solutions.

●

The more precisely a design
task’s criteria and constraints can
be defined, the more likely it is
that the designed solution will be
successful. Specification of
constraints includes consideration
of scientific principles and other
relevant knowledge that are likely
to limit possible solutions.

Crosscutting Concepts
●

●

All human activity draws on
natural resources and has both
short and long term
consequences, positive as well as
negative, for the health of people
and the natural environment.
The uses of technologies and
limitations on their use are driven
by individual or societal needs,
desires, and values; by the
findings of scientific research;
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and by differences in such factors
as climate, natural resources, and
economic conditions.

Learning Objective

Students will be given a design challenge. WALT (We are learning to) develop
design criteria, planning and modeling design solutions and evaluate the
constraints of that design.

Performance Expectation
●

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

DCIs

Science and Engineering Practices
●

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

Learning Objective

●

Crosscutting Concepts

There are systematic processes
for evaluating solutions with
respect to how well they meet the
criteria and constraints of a
problem.

Students will be given a design challenge. WALT (We are learning to ) develop
design criteria, planning and modeling design solutions and evaluate the
constraints of that design and evaluate competing designs.

Performance Expectation
●

MS-ETS1-3 Analyze data from tests to determine similarities and differences among several design solutions to identify
the best characteristics of each that can be combined into a new solution to better meet the criteria for success.
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DCIs

Science and Engineering Practices
●

Analyze and interpret data to
determine similarities and
differences in findings.

●

●

●

Learning Objective

Crosscutting Concepts

There are systematic processes
for evaluating solutions with
respect to how well they meet the
criteria and constraints of a
problem.
Sometimes parts of different
solutions can be combined to
create a solution that is better
than any of its predecessors.
Although one design may not
perform the best across all tests,
identifying the characteristics of
the design that performed the
best in each test can provide
useful information for the
redesign process--that is, some of
those characteristics may be
incorporated into the new design.

WALT (We are learning to) analyze data from several design solutions and identify
the pros and cons to create the best solution through argumentation.

Performance Expectation
●

MS-ETS1-4 Develop a model to generate data for iterative testing and modification of a proposed object, tool, or
process such that an optimal design can be achieved.

DCIs

Science and Engineering Practices
●

Develop a model to generate data
to test ideas about designed
systems, including those
representing inputs and outputs.

●

Crosscutting Concepts

A solution needs to be tested,
and then modified on the basis of
the test, and then modified on
the basis of the test, results, in
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●
●

Learning Objective

order to improve it.
Models of all kinds are important
for testing solutions.
The iterative process of testing
the most promising solutions and
modifying what is proposed on
the basis of the test results leads
to greater refinement and
ultimately to an optimal solution.

WALT (We are learning to)conduct several trials to develop the most effective
engineering design.

Possible Anchor Chart:
https://www.pinterest.com/pin/5911043233726984/?from_navigate
=true Rotate vs. Revolve

Possible Anchor Chart:
https://www.pinterest.com/pin/259590365992090423/ Moon
Phases

https://www.pinterest.com/pin/59954238763189848/ Eclipses
https://www.pinterest.com/pin/564779609492534966/ Moon
Phases
https://www.pinterest.com/pin/339669996874549076/ Order of
Moon Phases

Resources/Websites:

https://www.pinterest.com/pin/23292123046554962/ (video of
moon phases)
https://www.youtube.com/watch?v=NCweccNOaqo ( video lunar
cycle)

Mentor Texts:
https://www.pinterest.com/pin/233202086930052722/ (book:
Exploring Space with an Astronaut)
https://www.pinterest.com/pin/184436547209915350/ (book:
Beyond: A Solar System Voyage)
The Moon Book by Gail Gibbons
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https://www.youtube.com/watch?v=IIMN-XVcpkE ( why the moon
causes tides)
https://www.youtube.com/watch?v=1otfxSwaG5g ( video of the
tides)
https://www.youtube.com/watch?v=B-b4XvuQo1Y (video on the
moon phases)

Everyday Earth and Space Science Mysteries by: Richard
Konicek-Moran (Resource is in shared folder)
Smithsonian Science Education Center (STC)
Unit.. Space Systems Exploration. Go to
(carolinascienceonline.com) Code needed.

https://www.youtube.com/watch?v=Pgq0LThW7QA (video on the
tilt of Earth...Reason for the Seasons)
Gizmos (www.explorelearning.com)
● Ocean Tides
● Eclipse
● 2D Eclipse
● Summer and Winter
● Solar System
Accommodations & Modifications
Accommodations & Modifications to address special populations such as: Special Education, Students at risk of failure, students with
504’s, Gifted and Talented and English Language Learners can be found at the bottom of this document, or by clicking here.
Additional Modifications and Accommodations specific to this lesson are:
● Teacher Modeling
● Real life experiences in regards to the sun, moon, and seasons.
● Working in small groups
● Teacher generated handouts
● Gizmos Activity/handout used as support and enrichment
● Illustrations/Models
● Breaking down steps
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Assessment and Testing Strategies:
Assessments will take place throughout the units. They can be used to monitor progress during the units and as an evaluation
tool at the end of the units.
Evaluations may include the following:

➢ Formative Assessments
➢ Summative Assessments-written and performance based tests and quizzes
➢ Group and individual participation in learning activities
➢ Completion of work products
➢ Writing prompts and journal activities
➢ Oral presentations
➢ Group and individual projects
➢ Teacher observations
➢ Computer-based activity
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Anything students do can be used for assessment purposes. Teachers will use all available information to determine students’
progress

Modifications & Adaptations for Special Populations:
The information provided below contains recommended curricular modifications and adaptations. It is recognized that teachers will use their
professional judgment to make sure every child’s needs are met.

Special Education:
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

Computer Based Activities
Teacher Support
Teacher Read Aloud Text (If Necessary)
Small Group Instruction
Additional Time
Seating Arrangements
Adapting to IEP
Books on Tape
Modified Assessments
Full / Partial Support on all tests
Alternate Test Format
Study Guides
Copies of Classroom / Lecture Notes
Partner to Assist in Classroom Activities
Student Buddies
Alternative Leveled Reading Material

Students at Risk of Failure
●
●
●
●
●
●
●
●
●
●

Teacher Support
Teacher Read Aloud Text (If Necessary)
Small Group Instruction
Additional Time
Seating Arrangements
Study Guides
Copies of Classroom / Lecture Notes
Partner to Assist in Classroom Activities
Student Buddies
Graphic Organizers

Students with 504
●
●
●
●
●
●
●
●
●

Small Group Instruction
Additional Time
Seating Arrangements
Study Guides
Copies of Classroom / Lecture Notes
Partner to Assist in Classroom Activities
Assistance with organization of
materials/notebook
Use of a consistent daily routine
Break down tasks into manageable units
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●
●

Sound & Spelling Cards
Graphic Organizers

Gifted & Talented:
●
●
●
●
●
●
●
●
●
●
●
●
●
●

Independent Special Interest Study
Interest and learning centers
Computer Based Activities
Peer-Conferencing
Small Group Instruction
Learning Contracts
Tiered Activities and Lessons
Graphic Organizers
Problem Based Learning activities
Socratic Seminars
Independent Study
Activities to apply Kohlberg’s Theory Of Moral
Reasoning
Partner Problem Solving
Compacting opportunities

ELL:
●
●
●
●
●
●
●
●
●
●
●
●
●

Vocabulary Instruction & Demonstration
(Visual Representation)
Computer Based Activities
Teacher Support
Teacher Read Aloud All Text (If Necessary)
Picture Dictionaries
Small Group Instruction
Additional Time
Seating Arrangements
Books on Tape
Student Buddies
Graphic Organizers
Use of native language to English dictionary
Administration of test by ELL teacher or in a
small group setting as appropriate

For additional Modifications/Accommodations
for special populations please visit:
Full list of Accommodations/Modifications for
Special Populations
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