
Unit of Study Pacing NGSS Performance
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena,
Anchoring
Activity/Question,
Essential Questions
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Summative, and Common

Interdisciplinary Connections
(identify subject and standard)

21st Century Life and Career
Standards

Space Systems
Exploration

55 days 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.

MS-ESS1-2:  Develop and use a
model to describe the role of
gravity in the motions within
galaxies and the solar system.

MS-ESS1-3:  Analyze and
interpret data on natural hazards
to forecast future catastrophic
events and inform the
development of technologies to
mitigate their effects.

MS-PS2-4:  Construct and
present arguments using
evidence to support the claim that
gravitational interactions are
attractive and depend on the
masses of interacting objects.

MS-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.

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

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

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

Science and Engineering Practices:
SEP 1: Asking Questions and Defining
Problems
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)

SEP 2: Developing and Using Models
Develop and use a model to describe
phenomena. (MS-ESS1-1), (MS-ESS1-2)

SEP 4: Analyzing and Interpreting Data
Analyze and interpret data to determine
similarities and differences in findings.
(MS-ESS1-3)

SEP 7: Engaging in Argument from
Evidence
Construct and present oral and written
arguments supported by empirical
evidence and scientific reasoning to
support or refute an explanation or a
model for a phenomenon or a solution to
a problem.(MS-PS2-4)

Crosscuting Concepts:
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—such as
inputs, processes and outputs—and
energy and matter flows within systems.
(MS-PS2-4).

Disciplinary Core Ideas:
ESS1.A: The Universe and Its Stars
Patterns of the apparent motion of the
sun, the moon, and 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 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.
(MS-ESS1-1)
The solar system appears to have
formed from a disk of dust and gas,
drawn together by gravity. (MS-ESS1-2)

PS2.B: Types of Interactions
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

Essential
Questions:
How can a model
help you understand
how the interactions
of the Sun, Earth, and
Moon explain cycles
are experienced on
Earth?

Why do the patterns
you can see in the
Moon's appearance
occur?

What causes tides?

What causes solar
and lunar eclipses?

Why does Earth have
seasons?

How can we use
models to understand
the relative sizes of
bodies in the solar
system and the
distances between
them?

How can we find and
evaluate data to
explore questions
about Jupiter and its
moons?

How does gravity
influence our solar
system?

How do planets and
moons stay in their
specific orbits to
maintain the structure
of our solar system?

How can you use
satellite images to
look for evidence of
geologic features
similar to those on
Earth on other
planets?

What are the criteria
and constraints for
humans to explore
and live in space?

Phenomena:
Moon Phases

An aurora is a natural
phenomenon

New dark spot seen
on Neptune

Models can be used in
science to show
relationships among sets of
objects, however all models
have limitations.

The Moon and Earth rotate
on their axis; the Moon
orbits the Earth while the
Earth orbits the Sun.

Patterns in celestial
movements are used to
determine Earth's day,
month, and year.

Due to the Moon's rotation
and revolution, the same
side of the Moon always
faces to Earth.

Lunar phases are due to
the Sun illuminating
different portions of the
Moon as it as it orbits
Earth.

Tides have regular cycles.
Two high tides and two low
tides occur at each location
within a little more than a
24 hour period.

Tides are largely the result
of the gravitational
attraction between the
Moon and Earth, with the
gravitational attraction
between the Sun and Earth
having a smaller influence.
Changes in tidal amplitude
are related to the lunar
cycle.

Eclipses occur when the
Sun, Earth, and Moon align
at a time when the Moon
crosses the plane of the
ecliptic. The type of
eclispes depends on the
relative positions of the
Sun, Earth, and Moon.

A solar eclipse occurs only
during a new moon; the
Moon comes between the
Sun and Earth and casts a
shadow on parts of Earth.
Solar eclipses can be total,
annular, or partial.

A lunar eclipse occurs only
during a full moon: Earth
comes between the Sun
and Moon and casts a
shadow on the Moon.
Lunar eclipses can be total
or partial.

Earth is tlted on its axis as
it orbits the Sun. This
causes uneven distribution
of solar energy on Earth's
surface throughout the year
as well as variations in
shadow length.

The solar system is mostly
empty space but does
conatin the Sun, Earth,
seven other planets, and
moons.

Use a model to study the
periodicity of the orbits of
Earth and the Moon and how
their orbits relate to the
Georgian calendar.

Use a model to investigate
changes in the appearance of
the Moon as it orbits Earth
and how these changes
relate to the positions of the
Sun, Earth, and Moon.

Analyze the tide chart and
moon phase data to infer how
the lunar cycle affects tides.

Use models to investigate
how the arrangement of
orbital planes, within the Sun-
Earth-Moon system, creates
the special circumstances
needed for eclipses to occur.

Use a model to investigate
how the tilted axis of Earth
causes changes in the
distribution of solar energy on
Earth's surface as Earth
orbits the Sun.

Develop a model of the solar
system and use it to make
predictions about the
seasonality of climates on
other planets.

Use a physical model to
investigate how gravity
affects objects of different
mass.

Analyze images of planets
looking for geological
evidence of past or existing
surface water.

Design a human habitat for
Mars.

Formative:
Do Now, Exit ticket,
Polleverywhere, Reflection,
Nearpod, Blendspace

Summative: Teacher
created labs, quizzes, tests,
and projects.

Common:
Students  develop a scale
model of Uranus and its five
largest moons and use it to
make predictions about the
moons' gravities, orbital
speeds, and eclipses.
Students also analyze the
model's ability to
demonstrate other aspects
of the Uranus-moons
system, including scale
properties, axial tilts, orbital
properties, lunar phases,
and seasons on the moons.

Students complete a written
assessment measuring
attainment of the
performance expectations,
disciplinary core ideas,
crosscutting concepts, and
science and engineering
practices covered in the unit.

Mathematics:
6.EE.A.2C: Evaluate expressions
at specific values of their variables.
Include expressions that arise from
formulas used in real-world
problems. Perform arithmetic
operations, including those
involving whole-number
exponents, in the conventional
order when there are no
parentheses to specify a particular
order (Order of Operations). (MS-
ESS1-3)
6.EE.C.9: Use variables to
represent two quantities in a real-
world problem that change in
relationship to one another; write
an equation to express one
quantity, thought of as the
dependent variable, in terms of the
other quantity, thought of as the
independent variable. Analyze the
relationship between the
dependent and independent
variables using graphs and tables,
and relate these to the equation.
(MS-ESS1-1),  (MS-ESS1-2), (MS-
PS2-4)
6.RP.A.3.C: Find a percent of a
quantity as a rate per 100; solve
problems involving finding the
whole, given a part and the
percent. (MS-ESS1-3)
7.GA.1: Solve problems involving
scale drawings of geometric
figures, including computing actual
lengths and areas from a scale
drawing and reproducing a scale
drawing at a different scale. (MS-
ESS1-1), (MS-ESS1-2), (MS-
ESS1-3), (MS-PS2-4)
7.GA.2: Draw (freehand, with ruler
and protractor, and with
technology) geometric shapes with
given conditions. Focus on
constructing triangles from three
measures of angles or sides,
noticing when the conditions
determine a unique triangle, more
than one triangle, or no triangle.
(MS-ESS1-3)
7.G.B.4: Know the formulas for the
area and circumference of a circle
and use them to solve problems;
give an informal derivation of the
relationship between the
circumference and area of a circle.
(MS-ESS1-3)
7.NS.A.3: Solve real-world and
mathematical problems involving
the four operations with rational
numbers. (MS-ESS1-1),  (MS-
ESS1-2), (MS-PS2-4)
7.RP.A.1: Compute unit rates
associated with ratios of fractions,
including ratios of lengths, areas
and other quantities measured in
like or different units. (MS-ESS1-1)
7.RP.A.2: Decide whether two
quantities are in a proportional
relationship, e.g., by testing for
equivalent ratios in a table or
graphing on a coordinate plane
and observing whether the graph
is a straight line through the origin.
(MS-ESS1-2), (MS-ESS1-3), (MS-
PS2-4)
8.F.B.5: Describe qualitatively the
functional relationship between two
quantities by analyzing a graph.
Sketch a graph that exhibits the
qualitative features of a function

9.3.ST.1 Apply engineering
skills in a project that requires
project management, process
control and quality assurance.

9.3.ST.2 Use technology to
acquire, manipulate, analyze
and report data.

9.3.ST.3 Describe and follow
safety, health and
environmental standards
related to science, technology,
engineering and mathematics
(STEM) workplaces.

9.3.ST.4 Understand the nature
and scope of the Science,
Technology, Engineering &
Mathematics Career Cluster
and the role of STEM in society
and the economy.
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Sun.

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 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)

A planet's climate is
affected by its distance
from the Sun and its axial
tilt.

The solar system appears
to have formed from a disk
of dust and gas, drawn
together by gravity.

Gravity refers to a force
that attracts objects to each
other. Gravitational
attraction is dependent
upon two factors: the
masses of the two objects
and the distance between
them. Gravity detemines
how bodies orbit other
bodies in the universe.

Mass is a measure of how
much matter an object is
made of, while weight is a
measure of gravity's
influence on mass.

Geological structures
provide important clues to a
planet's development.

Human habitation in space
requires vast resources and
planning. It is bound by the
constraints of human
biology, resource
availability, and the
environments.

Solutions to design
problems are limited by
scientific principles,
resource availabilty, and
the potential impact on
humans.

Collaboration is essential to
the design process.

,

that has been described verbally.
(MS-ESS1-2), (MS-PS2-4)
8.SP.A.1: Construct and interpret
scatter plots for bivariate
measurement data to investigate
patterns of association between
two quantities. Describe patterns
such as clustering, outliers,
positive or negative association,
linear association, and nonlinear
association. (MS-ESS1-1),  (MS-
ESS1-2), (MS-PS2-4)

ELA/Literacy:
L.8.4: Determine or clarify the
meaning of unknown and multiple-
meaning words or phrases based
on grade 8 reading and content,
choosing flexibly from a range of
strategies. (MS-ESS1-1), (MS-
ETS1-1), (MS-ETS1-2), (MS-
ETS1-3), (MS-ETS1-4)
L.8.5: Demonstrate understanding
of figurative language, word
relationships, and nuances in word
meanings. (MS-ESS1-1)
L.8.6: Acquire and use accurately
grade-appropriate general
academic and domain-specific
words and phrases; gather
vocabulary knowledge when
considering a word or phrase
important to comprehension or
expression. (MS-ESS1-1),  (MS-
PS2-4)
RI.8.4: Determine the meaning of
words and phrases as they are
used in a text, including figurative,
connotative, and technical
meanings; analyze the impact of
specific word choices on meaning
and tone, including analogies or
allusions to other texts. (MS-ESS1-
1)
RST.6-8.1: Cite specific textual
evidence to support analysis of
science and technical texts. (MS-
ESS1-1), (MS-ESS1-2), (MS-
ESS1-3),  (MS-PS2-4), (MS-ETS1-
1), (MS-ETS1-2), (MS-ETS1-3),
(MS-ETS1-4)
RST.6-8.2:  Determine the central
ideas or conclusions of a text;
provide an accurate summary of
the text distinct from prior
knowledge or opinions.(MS-ESS1-
1), (MS-ESS1-2), (MS-ESS1-3),
(MS-PS2-4)
RST.6-8.3:  Follow precisely a
multistep procedure when carrying
out experiments, taking
measurements, or performing
technical tasks. (MS-ESS1-1),
(MS-ESS1-2), (MS-ESS1-3),  (MS-
PS2-4), (MS-ETS1-1), (MS-ETS1-
2), (MS-ETS1-3), (MS-ETS1-4)
RST.6-8.4: Determine the meaning
of symbols, key terms, and other
domain-specific words and
phrases as they are used in a
specific scientific or technical
context relevant to grades 6-8
texts and topics. (MS-ESS1-1),
(MS-ESS1-2), (MS-ESS1-3),  (MS-
PS2-4)
RST.6-8.6: Analyze the author’s
purpose in providing an
explanation, describing a
procedure, or discussing an
experiment in a text. (MS-ESS1-1),
(MS-PS2-4)
RST.6-8.7: Integrate quantitative

HTPS Grade 7 Science Curriculum Map



Unit of Study Pacing NGSS Performance
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena,
Anchoring
Activity/Question,
Essential Questions

Enduring Understandings Learning Targets Assessment Formative,
Summative, and Common

Interdisciplinary Connections
(identify subject and standard)

21st Century Life and Career
Standards

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-
ESS1-1), (MS-ESS1-2), (MS-
ESS1-3),  (MS-PS2-4), (MS-ETS1-
1), (MS-ETS1-2), (MS-ETS1-3),
(MS-ETS1-4)
RST.6-8.8: Distinguish among
facts, reasoned judgment based
on research findings, and
speculation in a text.  (MS-ESS1-
2), (MS-ESS1-3),  (MS-PS2-4)
RST.6-8.9: Compare and contrast
the information gained from
experiments, simulations, video, or
multimedia sources with that
gained from reading a text on the
same topic. (MS-ESS1-1), (MS-
ESS1-2), (MS-PS2-4)
RST.6-8.10: By the end of grade 8,
read and comprehend
science/technical texts in the
grades 6-8 text complexity band
independently and proficiently.
(MS-ESS1-1), (MS-ESS1-2), (MS-
ESS1-3),  (MS-PS2-4), (MS-ETS1-
1), (MS-ETS1-2), (MS-ETS1-3),
(MS-ETS1-4)
SL.8.1: Engage effectively in a
range of collaborative discussions
(one-on-one, in groups, and
teacher-led) with diverse partners
on grade 8 topics, texts, and
issues, building on others’ ideas
and expressing their own clearly.
(MS-ESS1-1), (MS-ESS1-2), (MS-
ESS1-3), (MS-PS2-4), (MS-ETS1-
1), (MS-ETS1-2), (MS-ETS1-3),
(MS-ETS1-4)
SL.8.1.c: Pose questions that
connect the ideas of several
speakers and respond to others’
questions and comments with
relevant evidence, observations,
and ideas.  (MS-ESS1-2), (MS-
ESS1-3),  (MS-PS2-4)
SL.8.1.d: Acknowledge new
information expressed by others,
and, when warranted, qualify or
justify their own views in light of
the evidence presented. (MS-
ESS1-1), (MS-ESS1-2),  (MS-PS2-
4), (MS-ETS1-1), (MS-ETS1-2),
(MS-ETS1-3), (MS-ETS1-4)
WHST.6-8.1: Write arguments
focused on discipline-specific
content. (MS-ESS1-1), (MS-ESS1-
2), (MS-ESS1-3),  (MS-PS2-4),
(MS-ETS1-1), (MS-ETS1-2), (MS-
ETS1-3), (MS-ETS1-4)
WHST.6-8.1.b: Support claim(s)
with logical reasoning and
relevant, accurate data and
evidence that demonstrate an
understanding of the topic or text,
using credible sources. (MS-ESS1-
1), (MS-ESS1-2), (MS-PS2-4)
WHST.6-8.2: Write
informative/explanatory texts,
including the narration of historical
events, scientific procedures/
experiments, or technical
processes. (MS-ESS1-1),  (MS-
ESS1-2), (MS-ESS1-3),  (MS-PS2-
4),  (MS-ETS1-1), (MS-ETS1-2),
(MS-ETS1-3), (MS-ETS1-4)
WHST.6-8.6: Use technology,
including the Internet, to produce
and publish writing and present the
relationships between information
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and ideas clearly and efficiently.
(MS-ESS1-3)
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-
ESS1-2), (MS-ESS1-3)
W.8.3: Write narratives to develop
real or imagined experiences or
events using effective technique,
relevant descriptive details, and
well-structured event sequences.
(MS-ESS1-1)
SL.8.5: Integrate multimedia and
visual displays into presentations
to clarify information, strengthen
claims and evidence, and add
interest. (MS-ESS1-3)

Technology:
8.2.8.A.5 Describe how resources
such as material, energy,
information, time, tools, people,
and capital contribute to a
technological product or system.
8.2.8.B.2 Identify the desired and
undesired consequences from the
use of a product or system.
8.2.8.B.5 Identify new technologies
resulting from the demands,
values, and interests of individuals,
businesses, industries and
societies.
8.2.8.C.7 Collaborate with peers
and experts in the field to research
and develop a product using the
design process, data analysis and
trends, and maintain a design log
with annotated sketches to record
the developmental cycle.
8.2.8.C.8 Develop a proposal for a
chosen solution that include
models (physical, graphical or
mathematical) to communicate the
solution to peers.
8.2.8.D.1 Design and create a
product that addresses a real
world problem using a design
process under specific constraints.
8.2.8.D.2 Identify the design
constraints and trade-offs involved
in designing a prototype (e.g., how
the prototype might fail and how it
might be improved) by completing
a design problem and reporting
results in a multimedia
presentation, design portfolio or
engineering notebook.
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.
8.2.8.D.5 Explain the impact of
resource selection and the
production process in the
development of a common or
technological product or system.

HTPS Grade 7 Science Curriculum Map



Unit of Study Pacing NGSS Performance
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena,
Anchoring
Activity/Question,
Essential Questions

Enduring Understandings Learning Targets Assessment Formative,
Summative, and Common

Interdisciplinary Connections
(identify subject and standard)

21st Century Life and Career
Standards

Energy, Forces
and Motion

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

MS-PS2-2:  Plan an investigation
to provide evidence that the
change in an object’s motion
depends on the sum of the forces
on the object and the mass of the
object.

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

MS-PS2-5:  Conduct an
investigation and evaluate the
experimental design to provide
evidence that fields exist between
objects exerting forces on each
other even though the objects are
not in contact.

MS-PS3-1:  Construct and
interpret graphical displays of
data to describe the relationships
of kinetic energy to the mass of
an object and to the speed of an
object.

MS-PS3-2:  Develop a model to
describe that when the
arrangement of objects interacting
at a distance changes, different
amounts of potential energy are
stored in the system.

MS-PS3-5:  Construct, use, and
present arguments to support the
claim that when the kinetic energy
of an object changes, energy is
transferred to or from the object.

MS-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.

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

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

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

Science and Engineering Practices:
SEP 1: Asking Questions and Defining
Problems
Ask questions that can be investigated
within the scope of the classroom,
outdoor environment, and museums and
other public facilities with available
resources and, when appropriate, frame
a hypothesis based on observations and
scientific principles. (MS-PS2-3) (ETS1-
1)

SEP 2: Developing and Using Models
Develop a model to describe
unobservable mechanisms. (MS-PS3-2)
(ETS1-4)

SEP 3: Planning and Carrying Out
Investigations
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)
(MS-PS2-5)

SEP 4: Analyzing and Interpreting Data
Construct and interpret graphical displays
of data to identify linear and nonlinear
relationships. (MS-PS3-1) (ETS1-3)
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)

SEP 6: Constructing Explanations and
Designing Solutions
Apply scientific ideas or principles to
design an object, tool, process or system.
(MS-PS2-1)

SEP 7: Engaging in Argument from
Evidence
Construct and present oral and written
arguments supported by empirical
evidence and scientific reasoning to
support or refute an explanation or a
model for a phenomenon or a solution to
a problem. (MS-PS3-5) (ETS1-2)

Crosscuting Concepts:
Cause and Effect
Cause and effect relationships may be
used to predict phenomena in natural or
designed systems. (MS-PS2-3),(MS-
PS2-5)

Systems and System Models
Models can be used to represent
systems and their interactions—such as
inputs, processes and outputs—and
energy and matter flows within systems.
(MS-PS2-1)

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

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

Essential
Questions:
How can I affect the
motion of objects?

Why do objects
speed up, slow down,
or change direction?

How can the force of
a magnetic field 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? In
space?

What happens to to
energy when two
objects collide?

How do energy
transformations
inform design
solutions?

Anchoring Activity -
Motion/Energy -
Engineering Seltzer
Rockets -

Phenomena:
Airplane vortices -
Newton's Third Law

Magnetic Slime

Unexplainable
magnetic rotation

An object's motion can be
described by the sum of all
the forces (net force) acting
on the object.

The acceleration of an
object is inversely related to
the object's mass.

Mass is related to the
amount of matter ina body,
while weight is a measure
of the force of gravity on a
body. The weight fo a body
is directly proportional to
the mass of the body.

The sum of forces acting on
an object determines its
motion. If the forces on an
object are balanced, the
motion of the object is not
changed. If the forces on
an object are unbalanced,
the motion of the object
changes.

Inertia is a property of
matter that makes it resist a
change in its motion.
(Newton's First Law)

If the mass of an object is
large, it requires a greater
force to move in the same
way as does an object with
a small mass. (Newton's
Second Law)

Energy is the ability to do
work. PE is stored energy,
KE is energy of motion, and
GPE works against gravity.
Energy can be transformed
within a system.

When work is done on an
object, energy is
transferred from one form
into another.

Changing an object's mass
changes its GPE. As an
object changes speed, its
KE changes.

If one object exerts a force
on a second object, the
second object exerts an
equal force in the opposite
direction on the first object.
(Newton's Third Law)

Action-reaction force pairs
can be applied to move an
object in a predictable
manner.

When two objects collide,
one exerts a force on the
other that may cause an
energy transfer.

Momentum is a measure of
an object's resistance to
changes in motion. The
mass of an object affects its
momentum and KE.

Newton's laws can be used
to explain the outcome of a
collision.

Predict, observe, and
describe  the motion of
objects.

Investigate and model how
mass and surface differences
affect speed.

Investigate and graphically
display how mass is related
to weight.

Plan and conduct
investigations to determine
how the force of a magnetic
field is affected by magnet
strength and distance from
the magnet.

Apply their knowldege and
understanding of Newton's
Laws of Motion to plan an
investigation of the motion of
a car.

Construct explanations about
the motion of a car using
evidence gathered from
investigations.

Investigate how the mass or
height of an object relates to
its potential and kinetic
energy.

Develop a model to describe
the energy of a system.

Use experimental evidence to
support the claim that energy
transfer is responsible for
changes in kinetic energy.

Create models to
demonstrate ation-reaction
force pairs.

Apply Newton's Third Law to
a engineering design
challenge.

Predict the motion of a
dynamics car following a
collision with different mass
objects.

Apply the Law of
Conservation of Energy to
explain energy transfer during
a collision.

Develop a model to describe
the total energy of a system.

Design and build a roller
coaster that transforms
gravitational potential energy
into kinetic energy under
defined constraints for
optimal performance.

Formative:
Do Now, Exit ticket,
Polleverywhere, Reflection,
Nearpod, Blendspace

Let's Get Moving
Students perform short
investigations that evaluate
existing conceptual
knowledge of energy, forces,
and motion.

Summative:
Teacher created labs,
quizzes, tests, and projects.

Common:
Students will design, refine,
and redesign a roller coaster
for optimal performance.

Students will demonstrate
knowledge and skills to
design a solution for
transporting plastic fruit in a
dynamics car without it
falling off the vehicle.

Written assessment
measuring attainment of
performance expectations.

Mathematics:
MP.2 Reason abstractly and
quantitatively. (MS-PS2-1),(MS-
PS2-2),(MS-PS2-3)  (MS-PS3-
1),(MS-PS3-5)  (MS-ETS1-1),(MS-
ETS1-2),(MS-ETS1-3),(MS-ETS1-
4)
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
expressions in 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 computation
and estimation strategies. (MS-
PS2-1),(MS-PS2-2) (MS-ETS1-
1),(MS-ETS1-2),(MS-ETS1-3)
7.EE.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)
8.EE.A.1 Know and apply the
properties of integer exponents to
generate equivalent numerical
expressions. (MS-PS3-1)
8.EE.A.2 Use square root and
cube root symbols to represent
solutions to equations of the form
x2 = p and x3 = p, where p is a
positive rational number. Evaluate
square roots of small perfect
squares and cube roots of small
perfect cubes. Know that √2 is
irrational. (MS-PS3-1)
6.RP.A.1 Understand the concept
of ratio and use ratio language to
describe a ratio relationship
between two quantities. (MS-PS3-
1),(MS-PS3-5)
6.RP.A.2 Understand the concept
of a unit rate a/b associated with a
ratio a:b with b ≠ 0, and use rate
language in the context of a ratio
relationship. (MS-PS3-1)
7.RP.A.2 Recognize and represent
proportional relationships between
quantities. (MS-PS3-1),(MS-PS3-
5)
8.F.A.3 Interpret the equation y =
mx + b as defining a linear
function, whose graph is a straight
line; give examples of functions
that are not linear. (MS-PS3-
1),(MS-PS3-5)
7.SP Develop a probability model
and use it to find probabilities of
events. Compare probabilities from
a model to observed frequencies; if
the agreement is not good, explain
possible sources of the
discrepancy. (MS-ETS1-4)

ELA/Literacy:

9.3.ST.1 Apply engineering
skills in a project that requires
project management, process
control and quality assurance.

9.3.ST.2 Use technology to
acquire, manipulate, analyze
and report data.

9.3.ST.3 Describe and follow
safety, health and
environmental standards
related to science, technology,
engineering and mathematics
(STEM) workplaces.

9.3.ST.4 Understand the nature
and scope of the Science,
Technology, Engineering &
Mathematics Career Cluster
and the role of STEM in society
and the economy.
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Unit of Study Pacing NGSS Performance
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Interdisciplinary Connections
(identify subject and standard)

21st Century Life and Career
Standards

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

Disciplinary Core Ideas:
PS2.A: Forces and Motion
For any pair of interacting objects, the
force exerted by the first object on the
second object is equal in strength to the
force that the second object exerts on the
first, but in the opposite direction
(Newton’s third law). (MS-PS2-1)
The motion of an object is determined by
the sum of the forces acting on it; if the
total force on the object is not zero, its
motion will change. The greater the mass
of the object, the greater the force
needed to achieve the same change in
motion. For any given object, a larger
force causes a larger change in motion.
(MS-PS2-2)
All positions of objects and the directions
of forces and motions must be described
in an arbitrarily chosen reference frame
and arbitrarily chosen units of size. In
order to share information with other
people, these choices must also be
shared. (MS-PS2-2)

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)
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)
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)

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)

Testing a prototype helps
ensure a successful design
solution. Itervative testing
and modification can
optimize a design.

RST.6-8.1 Cite specific textual
evidence to support analysis of
science and technical texts,
attending to the precise details of
explanations or descriptions. (MS-
PS2-1),(MS-PS2-3)  (MS-PS3-
1),(MS-PS3-5) (MS-ETS1-1),(MS-
ETS1-2),(MS-ETS1-3)
RST.6-8.3 Follow precisely a
multistep procedure when carrying
out experiments, taking
measurements, or performing
technical tasks. (MS-PS2-1),(MS-
PS2-2),(MS-PS2-5)
RST.6-8.7 Integrate quantitative or
technical information expressed in
words in a text with a version of
that information expressed visually
(e.g., in a flowchart, diagram,
model, graph, or table). (MS-PS3-
1) (MS-ETS1-3)
RST.6-8.9 Compare and contrast
the information gained from
experiments, simulations, video, or
multimedia sources with that
gained from reading a text on the
same topic. (MS-ETS1-2),(MS-
ETS1-3)
WHST.6-8.1 Write arguments
focused on discipline-specific
content. (MS-PS2-4) (MS-PS3-5)
WHST.6-8.7 Conduct short
research projects to answer a
question (including a self-
generated question), drawing on
several sources and generating
additional related, focused
questions that allow for multiple
avenues of exploration. (MS-PS2-
1),(MS-PS2-2),(MS-PS2-5) (MS-
ETS1-2)
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-
ETS1-1)
WHST.6-8.9 Draw evidence from
informational texts to support
analysis, reflection, and research.
(MS-ETS1-2)
SL.8.5 Integrate multimedia and
visual displays into presentations
to clarify information, strengthen
claims and evidence, and add
interest. (MS-PS3-2) (MS-ETS1-4)

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.A.4 Redesign an existing
product that impacts the
environment to lessen its impact(s)
on the environment.
8.2.8.A.5 Describe how resources
such as material, energy,
information, time, tools, people,
and capital contribute to a
technological product or system.
8.2.8.B.2 Identify the desired and
undesired consequences from the
use of a product or system.
8.2.8.B.7 Analyze the historical
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21st Century Life and Career
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There are systematic processes for
evaluating solutions with respect to how
well they meet the criteria and 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)

impact of waste and demonstrate
how a product is upcycled, reused
or remanufactured into a new
product.
8.2.8.C.1 Explain how different
teams/groups can contribute to the
overall design of a product.
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.
8.2.8.C.5 Explain the
interdependence of a subsystem
that operates as part of a system.
8.2.8.C.5.a Create a technical
sketch of a product with materials
and measurements labeled.
8.2.8.C.6 Collaborate to examine a
malfunctioning system and identify
the step-by-step process used to
troubleshoot, evaluate and test
options to repair the product,
presenting the better solution.
8.2.8.C.7 Collaborate with peers
and experts in the field to research
and develop a product using the
design process, data analysis and
trends, and maintain a design log
with annotated sketches to record
the developmental cycle.
8.2.8.D.1 Design and create a
product that addresses a real
world problem using a design
process under specific constraints.
8.2.8.D.2 Identify the design
constraints and trade-offs involved
in designing a prototype (e.g., how
the prototype might fail and how it
might be improved) by completing
a design problem and reporting
results in a multimedia
presentation, design portfolio or
engineering notebook.
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.
8.2.8.E.1 Identify ways computers
are used that have had an impact
across the range of human activity
and within different careers where
they are used.
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Unit of Study Pacing NGSS Performance
Expectation(s)

3-Dimensional Learning Components
Science and Engineering Practices:
Crosscutting Concepts:
Disciplinary Core Ideas (DCI):

Phenomena,
Anchoring
Activity/Question,
Essential Questions

Enduring Understandings Learning Targets Assessment Formative,
Summative, and Common

Interdisciplinary Connections
(identify subject and standard)

21st Century Life and Career
Standards

Structure and
Function

55 days MS-LS1-1:  Conduct an
investigation to provide evidence
that living things are made of
cells; either one cell or many
different numbers and types of
cells.

MS-LS4-2:  Apply scientific ideas
to construct an explanation for the
anatomical similarities and
differences among modern
organisms and between modern
and fossil organisms to infer
evolutionary relationships.

MS-LS4-3:  Analyze displays of
pictorial data to compare patterns
of similarities in the embryological
development across multiple
species to identify relationships
not evident in the fully formed
anatomy.

MS-LS1-2:  Develop and use a
model to describe the function of
a cell as a whole and ways parts
of cells contribute to the function.

MS-LS1-6:  Construct a scientific
explanation based on evidence
for the role of photosynthesis in
the cycling of matter and flow of
energy into and out of the
organisms.

MS-LS1-7:  Develop a model to
describe how food is rearranged
through chemical reactions
forming new molecules that
support growth and/or release
energy as the matter moves
through an organism.

MS-LS1-3:  Use an argument
supported by evidence for how
the body is a system of interacting
sub-systems composed of groups
of cells.

MS-LS1-8:  Gather and
synthesize information that
sensory receptors respond to
stimuli by sending messages to
the brain for immediate behavior
or for storage as memories.

Science and Engineering Practices:
SEP 2:  Developing and Using Models
Develop and use a model to describe
phenomena. (MS-LS1-2)
Develop a model to describe
unobservable mechanisms. (MS-LS1-7)

SEP 3:  Planning and Carrying Out
Investigations
Conduct an investigation to produce data
to serve as the basis for evidence that
meet the goals of an investigation. (MS-
LS1-1)

SEP 4:  Analyzing and Interpreting Data
Analyze displays of data to identify linear
and nonlinear relationships. (MS-LS4-3)

SEP 6:  Constructing Explanations and
Designing Solutions
Construct a scientific explanation based
on valid and reliable evidence obtained
from sources (including the 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-LS1-6)
Apply scientific ideas to construct an
explanation for realworld phenomena,
examples, or events. (MS-LS4-2)

SEP 7:  Engaging in Argument from
Evidence
Use an oral and written argument
supported by evidence to support or
refute an explanation or a model for a
phenomenon. (MS-LS1-3)

SEP 8:  Obtaining, Evaluating, and
Communicating Information
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-LS1-8)

Crosscuting Concepts:
Patterns
Patterns can be used to identify cause
and effect relationships. (MS-LS4-2)
Graphs, charts, and images can be used
to identify patterns in data. (MS-LS4-
1),(MS-LS4-3)

Cause and Effect
Cause and effect relationships may be
used to predict phenomena in natural
systems. (MS-LS1-8)
Phenomena may have more than one
cause, and some cause and effect
relationships in systems can only be
described using probability. (MS-LS1-
4),(MS-LS1-5)

Scale, Proportion, and Quantity
Phenomena that can be observed at one
scale may not be observable at another
scale. (MS-LS1-1)

Systems and System Models
Systems may interact with other systems;
they may have sub-systems and be a
part of larger complex systems. (MS-
LS1-3)

Energy and Matter
Matter is conserved because atoms are
conserved in physical and chemical
processes. (MS-LS1-7)

Essential
Questions:
How does the
structure and function
of organisms
contribute to their
survival?

How do we know if
something is living?

How do we know that
living things have
energy?

How is matter
transformed and
energy
transferred/transform
ed in living systems?

How do organisms
gather information
about their
surroundings and
either react to stimuli
and/or register the
experience as
memories?

Anchoring Activity -
The Cell as a Candy
Factory -
http://static.nsta.org/fil
es/ss0507_10.pdf

Phenomena:
Paternal Mitochondria

What happens to your
body on Mt. Everest?

All living things (organisms)
are made of cells.

All organisms function as a
result of a single cell or
many cells working
together to ensure survival
of the organism.

Homologous structures and
embryological development
provide evidence to support
evolutionary relationships
between modern and
fossilized organisms.

The Carbon/Oxygen Cycle
causes carbon, oxygen,
and energy to be
transferred between
organisms and the
environment.

The structure and function
of cells and organisms aid
in communication and
memory acquisition that
increase the chances of
survival.

Analyze models of different
plant and animal tissues and
unicellular organisms through
microscopic study.

Investigate the evolutionary
relationships between
fossilized and modern
organisms via homologous
structures and embryological
development as evidence of
similarities and differences.

Construct and implement a
model to describe the
physiology of a cell as a
whole and ways parts of cells
contribute to the cell's overall
function.

Develop a scientific model
based on evidence for the
Carbon/Oxygen Cycle and
the role that photosynthesis
and cellular respiration play in
the cycling of matter, the flow
of energy into and out of the
organisms, and how food is
rearranged through chemical
reactions to form new
chemicals that support growth
and/or matter transfer.

Create an argument
supported by evidence for
how organisms are the result
of multiple organ systems and
tissues interacting, all of
which are composed of cells.

Collect and orchestrate
information about how
sensory receptors process
factors in an organism's
environment by sending
messages to the brain for
immediate response or for
acquisition as memories.

Formative:
Do Now, Exit ticket,
Polleverywhere, Reflection,
Nearpod, Blendspace

Summative:
Teacher created labs,
quizzes, tests, and projects.

Common:
Flow chart and explanation
of how matter and energy
get to a person within the
model of Carbon/Oxygen
Cycle.
Structure and Function Final
Assessment/Project.

Mathematics:
6.EE.B.6: Use 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.
(MS-LS4-2)
6.EE.C.9: Use variables to
represent two quantities in a real-
world problem that change in
relationship to one another; write
an equation to express one
quantity, thought of as the
dependent variable, in terms of the
other quantity, thought of as the
independent variable. Analyze the
relationship between the
dependent and independent
variables using graphs and tables,
and relate these to the equation.
(MS-LS1-1),(MS-LS1-2),(MS-LS1-
3),(MS-LS1-6)

ELA/Literacy:
RST.6-8.1: Cite specific textual
evidence to support analysis of
science and technical texts,
attending to the precise details of
explanations or descriptions. (MS-
LS1-3),(MS-LS1-6),(MSLS4-
2),(MS-LS4-3)
RST.6-8.2: Determine the central
ideas or conclusions of a text;
provide an accurate summary of
the text distinct from prior
knowledge or opinions. (MS-LS1-
5),(MS-LS1-6)
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-LS4-
3)
RST.6-8.9: Compare and contrast
the information gained from
experiments, simulations, video, or
multimedia sources with that
gained from reading a text on the
same
topic. (MS-LS4-3)
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.
(MS-LS1-3),(MS-LS1-4)
WHST.6-8.1: Write arguments
focused on discipline content. (MS-
LS1-3),(MS-LS1-4)
WHST.6-8.2: Write
informative/explanatory texts to
examine a topic and convey ideas,
concepts, and information through
the selection, organization, and
analysis of relevant content. (MS-
LS1-6), (MS-LS4-2)
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-LS1-
1)
WHST.6-8.8: Gather relevant
information from multiple print and
digital sources, using search terms

9.3.ST.1 Apply engineering
skills in a project that requires
project management, process
control and quality assurance.

9.3.ST.2 Use technology to
acquire, manipulate, analyze
and report data.

9.3.ST.3 Describe and follow
safety, health and
environmental standards
related to science, technology,
engineering and mathematics
(STEM) workplaces.

9.3.ST.4 Understand the nature
and scope of the Science,
Technology, Engineering &
Mathematics Career Cluster
and the role of STEM in society
and the economy.
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Science and Engineering Practices:
Crosscutting Concepts:
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21st Century Life and Career
Standards

Within a natural system, the transfer of
energy drives the motion and/or cycling
of matter. (MS-LS1-6)

Structure and Function
Complex and microscopic structures and
systems can be visualized, modeled, and
used to describe how their function
depends on the relationships among its
parts, therefore complex natural
structures/systems can be analyzed to
determine how they function. (MS-LS1-2)

Disciplinary Core Ideas:
LS1.A: Structure and Function
All living things are made up of cells,
which is the smallest unit that can be said
to be alive. An organism may consist of
one single cell (unicellular) or many
different numbers and types of cells
(multicellular). (MS-LS1-1)
Within cells, special structures are
responsible for particular functions, and
the cell membrane forms the boundary
that controls what enters and leaves the
cell. (MS-LS1-2)
In multicellular organisms, the body is a
system of multiple interacting
subsystems. These subsystems are
groups of cells that work together to form
tissues and organs that are specialized
for particular body functions. (MS-LS1-3)

LS1.C: Organization for Matter and
Energy Flow in Organisms
Plants, algae (including phytoplankton),
and many microorganisms use the
energy from light to make sugars (food)
from carbon dioxide from the atmosphere
and water through the process of
photosynthesis, which also releases
oxygen. These sugars can be used
immediately or stored for growth or later
use. (MS-LS1-6)
Within individual organisms, food moves
through a series of chemical reactions in
which it is broken down and rearranged
to form new molecules, to support
growth, or to release energy. (MS-LS1-7)

LS1.D: Information Processing
Each sense receptor responds to
different inputs (electromagnetic,
mechanical, chemical), transmitting them
as signals that travel along nerve cells to
the brain. The signals are then processed
in the brain, resulting in immediate
behaviors or memories. (MS-LS1-8)

LS4.A: Evidence of Common Ancestry
and Diversity
Anatomical similarities and differences
between various organisms living today
and between them and organisms in the
fossil record, enable the reconstruction of
evolutionary history and the inference of
lines of evolutionary descent. (MS-LS4-2)
Comparison of the embryological
development of different species also
reveals similarities that show
relationships not evident in the fully-
formed anatomy. (MS-LS4-3)

PS3.D: Energy in Chemical Processes
and Everyday Life
Cellular respiration in plants and animals
involve chemical reactions with oxygen
that release stored energy. In these
processes, complex molecules
containing carbon react with oxygen to
produce carbon dioxide and other
materials. (secondary to MS-LS1-7)

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-
LS1-8)
WHST.6-8.9: Draw evidence from
informational texts to support
analysis, reflection, and research.
(MS-LS1-6), (MS-LS4-2)
SL.8.1: Engage effectively in a
range of collaborative discussions
(one-on-one, in groups, teacher-
led) with diverse partners on grade
6 topics, texts, and issues, building
on others’ ideas and expressing
their own clearly. (MS-LS4-2)
SL.8.4: Present claims and
findings, emphasizing salient
points in a focused, coherent
manner with relevant evidence,
sound valid reasoning, and well-
chosen details; use appropriate
eye contact, adequate volume, and
clear pronunciation. (MS-LS4-2)
SL.8.5: Integrate multimedia and
visual displays into presentations
to clarify information, strengthen
claims and evidence, and add
interest. (MS-LS1-2),(MS-LS1-7)

Technology:
8.2.8.A.1: Research a product that
was designed for a specific
demand and identify how the
product has changed to meet new
demands (i.e. telephone for
communication - smart phone for
mobility needs).
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.A.4: Redesign an existing
product that impacts the
environment to lessen its impact(s)
on the environment.
8.2.8.A.5: Describe how resources
such as material, energy,
information, time, tools, people,
and capital contribute to a
technological product or system.
8.2.8.B.1: Evaluate the history and
impact of sustainability on the
development of a designed
product or system over time and
present results to peers.
8.2.8.B.2: Identify the desired and
undesired consequences from the
use of a product or system.
8.2.8.B.3: Research and analyze
the ethical issues of a product or
system on the environment and
report findings for review by peers
and /or experts.
8.2.8.B.4: Research examples of
how humans can devise
technologies to reduce the
negative consequences of other
technologies and present your
findings.
8.2.8.B.5: Identify new
technologies resulting from the
demands, values, and interests of
individuals, businesses, industries
and societies.
8.2.8.B.6: Compare and contrast
the different types of intellectual
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property including copyrights,
patents and trademarks.
8.2.8.B.7: Analyze the historical
impact of waste and demonstrate
how a product is upcycled, reused
or remanufactured into a new
product.
8.2.8.C.1: Explain how different
teams/groups can contribute to the
overall design of a product.
8.2.8.C.2: Explain the need for
optimization in a design process.
8.2.8.C.3:  Evaluate the function,
value, and aesthetics of a
technological product or system,
from the perspective of the user
and the producer.
8.2.8.C.4: Identify the steps in the
design process that would be used
to solve a designated problem.
8.2.8.C.5: Explain the
interdependence of a subsystem
that operates as part of a system.
8.2.8.C.5.a: Create a technical
sketch of a product with materials
and measurements labeled.
8.2.8.C.6: Collaborate to examine
a malfunctioning system and
identify the step-by-step process
used to troubleshoot, evaluate and
test options to repair the product,
presenting the better solution.
8.2.8.C.7: Collaborate with peers
and experts in the field to research
and develop a product using the
design process, data analysis and
trends, and maintain a design log
with annotated sketches to record
the developmental cycle.
8.2.8.C.8: Develop a proposal for a
chosen solution that include
models (physical, graphical or
mathematical) to communicate the
solution to peers.
8.2.8.D.1: Design and create a
product that addresses a real
world problem using a design
process under specific constraints.
8.2.8.D.2: Identify the design
constraints and trade-offs involved
in designing a prototype (e.g., how
the prototype might fail and how it
might be improved) by completing
a design problem and reporting
results in a multimedia
presentation, design portfolio or
engineering notebook.
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.
8.2.8.D.4: Research and publish
the steps for using and maintaining
a product or system and
incorporate diagrams or images
throughout to enhance user
comprehension.
8.2.8.D.5: Explain the impact of
resource selection and the
production process in the
development of a common or
technological product or system.
8.2.8.D.6: Identify and explain how
the resources and processes used
in the production of a current
technological product can be
modified to have a more positive
impact on the environment.
8.2.8.E.1: Identify ways computers
are used that have had an impact
across the range of human activity
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and within different careers where
they are used.
8.2.8.E.2: Demonstrate an
understanding of the relationship
between hardware and software.
8.2.8.E.3: Develop an algorithm to
solve an assigned problem using a
specified set of commands and
use peer review to critique the
solution.
8.2.8.E.4: Use appropriate terms in
conversation (e.g., programming,
language, data, RAM, ROM,
Boolean logic terms).
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Stake your Claim
(7th Grade
Cross-Unit
Culminating
Activity)

15 days 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.

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

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

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

Science and Engineering Practices:
SEP 1:  Asking Questions and Defining
Problems
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)

SEP 2:  Developing and Using Models
Develop and use a model to describe
phenomena. (MS-ESS1-2)

SEP 4:  Analyzing and Interpreting Data
Analyze and interpret data to determine
similarities and differences in findings.
(MS-ESS1-3)

SEP 6:  Constructing Explanations and
Designing Solutions
Apply scientific ideas or principles to
design an object, tool, process or system.
(MS-ETS1-2), (MS-ETS1-3)

SEP 7:  Engaging in Argument from
Evidence
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.

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

Disciplinary Core Ideas:
ESS1.A: The Universe and Its Stars
Patterns of the apparent motion of the
sun, the moon, and 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 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.
(MS-ESS1-1)
The solar system appears to have
formed from a disk of dust and gas,
drawn together by gravity. (MS-ESS1-2)

PS2.B: Types of Interactions
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.

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

Essential
Questions:
What is necessary for
a community to be
sustainable in space?

What are the criteria
and constraints for
humans to explore
and live in space?

What are the steps
involved in the design
process that would be
used to solve a "real
life" problem?

What is the best
method for the
collaboration of the
different
teams/groups
involved in the overall
design of a product?

Anchoring Acvity -
video clip of a
candidate for the
human settlement on
Mars

Phenomena:
Juno: Piercing Jupiter

Oxygen for breathing
- How much oxygen
is necessary for each
person to breathe in
one day?

Video clip of evidence
of ancient water on
Mars -

Space and the surfaces of
planets and moons located
in our solar system are
harsh environments for
humans:there are high
levels of solar radiation,
which can damage body
tissues; there is little or no
atmosphere; and there are
no sources of food or
water.

The Carbon/Oxygen Cycle
causes carbon, oxygen,
and energy to be
transferred between
organisms and the
environment.

A planet's climate is
affected by its distance
from the Sun and its axial
tilt.

Geological structures
provide important clues to a
planet's development.

The gravitational force is
different on other planets
and affects the
development and mobility
of humans.

Solar Energy is available in
space and is an
inexpensive source of
energy to power the colony.

Human habitation in space
requires vast resources and
planning. It is bound by the
constraints of human
biology, resource
availability, and the
environments.

Solutions to design
problems are limited by
scientific principles,
resource availabilty, and
the potential impact on
humans.

Collaboration is essential to
the design process.

Research, collecting and
analyzing data, keeping
detailed notes,
collaborative work,
designing and creating
models, making predictions
using models, testing the
predictions with models,
and revising models are all
part of the design process.

Develop a model of a colony
for human habitation located
in space.

Analyze images of planets
looking for geological features
best suited for the location of
the colony.

Investigate how the tilted axis
of a planet causes changes in
the distribution of solar
energy on the planet's
surface as the planet orbits
the Sun.

Analyze the necessity of the
Carbon/Oxygen Cycle to
sustain life, through its role in
photosynthesis and cellular
respiration.

Design a system to "create" a
Carbon/Oxygen Cycle for the
colony.

Investigate sources of
obtainable energy inwhich to
service the colony.

Investigate the affects of
gravity on the body in space.

Formative: Teacher will
meet with each group
periodically using the project
based rubric to check
progress.

Common: Stake your Claim
- Space Colonization

ELA/Literacy:
L.8.4: Determine or clarify the
meaning of unknown and multiple-
meaning words or phrases based
on grade 8 reading and content,
choosing flexibly from a range of
strategies.  (MS-ETS1-1), (MS-
ETS1-2), (MS-ETS1-3), (MS-
ETS1-4)
RST.6-8.1: Cite specific textual
evidence to support analysis of
science and technical texts.  (MS-
ETS1-1), (MS-ETS1-2), (MS-
ETS1-3), (MS-ETS1-4)
RST.6-8.3:  Follow precisely a
multistep procedure when carrying
out experiments, taking
measurements, or performing
technical tasks.  (MS-ETS1-1),
(MS-ETS1-2), (MS-ETS1-3), (MS-
ETS1-4)
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-
ETS1-1), (MS-ETS1-2), (MS-
ETS1-3), (MS-ETS1-4)
RST.6-8.10: By the end of grade 8,
read and comprehend
science/technical texts in the
grades 6-8 text complexity band
independently and proficiently.
(MS-ETS1-1), (MS-ETS1-2), (MS-
ETS1-3), (MS-ETS1-4)
SL.8.1: Engage effectively in a
range of collaborative discussions
(one-on-one, in groups, and
teacher-led) with diverse partners
on grade 8 topics, texts, and
issues, building on others’ ideas
and expressing their own clearly.
(MS-ETS1-1), (MS-ETS1-2), (MS-
ETS1-3), (MS-ETS1-4)
SL.8.1.d: Acknowledge new
information expressed by others,
and, when warranted, qualify or
justify their own views in light of
the evidence presented. (MS-
ETS1-1), (MS-ETS1-2), (MS-
ETS1-3), (MS-ETS1-4)
WHST.6-8.1: Write arguments
focused on discipline-specific
content.  (MS-ETS1-1), (MS-ETS1-
2), (MS-ETS1-3), (MS-ETS1-4)
WHST.6-8.2: Write
informative/explanatory texts,
including the narration of historical
events, scientific procedures/
experiments, or technical
processes.  (MS-ETS1-1), (MS-
ETS1-2), (MS-ETS1-3), (MS-
ETS1-4)

Technology:
8.2.8.A.5 Describe how resources
such as material, energy,
information, time, tools, people,
and capital contribute to a
technological product or system.
8.2.8.B.5 Identify new technologies
resulting from the demands,
values, and interests of individuals,
businesses, industries and
societies.
8.2.8.C.1 Explain how different
teams/groups can contribute to the
overall design of a product.
8.2.8.C.2 Explain the need for
optimization in a design process.
8.2.8.C.3 Evaluate the function,

9.3.ST.1 Apply engineering
skills in a project that requires
project management, process
control and quality assurance.

9.3.ST.2 Use technology to
acquire, manipulate, analyze
and report data.

9.3.ST.3 Describe and follow
safety, health and
environmental standards
related to science, technology,
engineering and mathematics
(STEM) workplaces.

9.3.ST.4 Understand the nature
and scope of the Science,
Technology, Engineering &
Mathematics Career Cluster
and the role of STEM in society
and the economy.
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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 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)

value, and aesthetics of a
technological product or system,
from the perspective of the user
and the producer.
8.2.8.C.4 Identify the steps in the
design process that would be used
to solve a designated problem.
8.2.8.C.5 Explain the
interdependence of a subsystem
that operates as part of a system.
8.2.8.C.5.a Create a technical
sketch of a product with materials
and measurements labeled.
8.2.8.C.7 Collaborate with peers
and experts in the field to research
and develop a product using the
design process, data analysis and
trends, and maintain a design log
with annotated sketches to record
the developmental cycle.
8.2.8.C.8 Develop a proposal for a
chosen solution that include
models (physical, graphical or
mathematical) to communicate the
solution to peers.
8.2.8.D.1 Design and create a
product that addresses a real
world problem using a design
process under specific constraints.
8.2.8.D.2 Identify the design
constraints and trade-offs involved
in designing a prototype (e.g., how
the prototype might fail and how it
might be improved) by completing
a design problem and reporting
results in a multimedia
presentation, design portfolio or
engineering notebook.
8.2.8.D.5 Explain the impact of
resource selection and the
production process in the
development of a common or
technological product or system.
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