
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

SPHERES 1 week HS-LS2-5: Develop a model to
illustrate the role of
photosynthesis and cellular
respiration in the cycling of carbon
among the biosphere,
atmosphere, hydrosphere, and
geosphere.

Science and Engineering Practices:
Developing and Using Models
Develop a model based on evidence to
illustrate the
relationships between systems or
components of a system. (HS-LS2-5)

Crosscuting Concepts:
Systems and System Models
Models (e.g., physical, mathematical,
computer models) can be used to
simulate systems and
interactions—including energy, matter,
and information flows—within and
between systems at
different scales. (HS-LS2-5)

Disciplinary Core Ideas:
LS2.B: Cycles of Matter and Energy
Transfer in Ecosystems
Photosynthesis and cellular respiration
are important components of the carbon
cycle, in which carbon is exchanged
among the biosphere, atmosphere,
oceans, and geosphere through
chemical, physical, geological, and
biological processes. (HS-LS2-5)
PS3.D: Energy in Chemical Processes
The main way that solar energy is
captured and stored on Earth is through
the complex chemical process known as
photosynthesis. (secondary) (HS-LS2-5)

Essential
Questions:
In comparing and
contrasting the
geosphere,
hydrosphere, and
atmosphere, how will
changes in one
sphere impact the
other spheres?

How are the various
spheres of the Earth
inter-related and how
do they allow life to
exist in the
biosphere?

How is matter cycled
and conserved on
Earth?

Phenomena:
A scenario is given
that the students
need to analyze to
decide how it
influences the 4
spheres
Ex. cows

Students should be able to
understand that the Earth is
compromised of several
spheres (atmosphere,
geosphere, biosphere,
hydrosphere) that all work
together to make the world
function properly.

Anaylze and construct a
model to show how an
environmetal hazard (i.e.
burning of fossil fuels, acid
rain) on Earth can influence
the entire Earth's systems

Formative: Completion of
near pod "flipped classroom"
activity.  Review and gallery
walk of preliminary sphere
models

Summative: Completed
revisions of models that will
be graded via common
rubric

Common: Group sphere
models activity

ELA/Literacy:
WHST.9-12.5 Develop and
strengthen writing as needed by
planning, revising, editing,
rewriting, or trying a new
approach, focusing on addressing
what is most significant for a
specific purpose and audience.

9.3.ST‐SM.3 Analyze the
impact that science and
mathematics has on society.  

9.3.ST‐ET.4 Apply the
elements of the design
process. 

9.3.12.ED.5 Demonstrate group
collaboration skills to enhance
professional education and
training
practice. 

9.3.12.ED.11 Demonstrate
group management skills that
enhance professional education
and training
practice. 
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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

ECOSYSTEMS--
Ecology

6-7
weeks

HS-LS2-1: Use mathematical
and/or computational
representations to support
explanations of factors that affect
carrying capacity of ecosystems
at different scales.

HS-LS2-2: Use mathematical
representations to support and
revise explanations based on
evidence about factors affecting
biodiversity and population in
ecosystems of different scales.

HS-LS2-4: Use matematical
representations to support claims
for the cycling of matter and flow
of energy amoung organisms in
an ecosystem.

HS-LS2-5: Develop a model to
illustrate the role of
photosynthesis and cellular
respiration in the cycling of carbon
among the biosphere,
atmosphere, hydrosphere, and
geosphere

HS-LS2-6: Evaluate the claims,
evidence, and reasoning that the
complex interactions in
ecosystems maintain relatively
consistent numbers and types of
organisms in stable conditions,
but changing conditions. may
result in a new ecosytem.

HS-LS2-8: Evaluate the evidence
for the role of group behavior on
individual and species' chances to
survive and reproduce.

Science and Engineering Practices:
Constructing Explanations and Designing
Solutions
Construct an explanation based on valid
and reliable evidence obtained from a
variety of sources (including students’
own investigations, models, theories,
simulations, peer review) 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. (HS-LS4-2), (HS-
LS4-4)

Analyzing and Interpreting Data
Apply concepts of statistics and
probability (including determining function
fits to data, slope, intercept, and
correlation coefficient for linear fits) to
scientific and engineering questions and
problems, using digital tools when
feasible. (HS-LS4-3)

Crosscuting Concepts:
Systems and System Models
Models (e.g., physical, mathematical,
computer models) can be used to
simulate systems and
interactions—including energy, matter,
and information flows—within and
between systems at different scales.

Stability and Change
Much of science deals with constructing
explanations of how things change and
how they remain stable. (HS-LS2-6),
(HS-LS2-7)

Patterns
Different patterns may be observed at
each of the scales at which a system is
studied and can provide evidence for
causality in explanations of phenomena.
(HS-LS4-1), (HS-LS4-3)

Cause and Effect
Empirical evidence is required to
differentiate between cause and
correlation and make claims about
specific causes and effects. (HS-LS4-2),
(HS-LS4-4), (HS-LS4-5), (HS-LS4-6)

Energy and Matter
Energy cannot be created or
destroyed—it only moves between one
place and another place, between
objects and/or fields, or between
systems. (HS-LS2-4)
Energy drives the cycling of matter within
and between systems. (HS-LS2-3)

Disciplinary Core Ideas:
LS2.A: Interdependent Relationships in
Ecosystems
Ecosystems have carrying capacities,
which are limits to the numbers of
organisms and populations they can
support. These limits result from such
factors as the availability of living and
nonliving resources and from such
challenges such as predation,
competition, and disease. Organisms
would have the capacity to produce
populations of great size were it not for
the fact that environments and resources
are finite. This fundamental tension

Essential
Questions:
How does energy
flow from the Sun
throughout an
ecosystem and what
happens to that
energy along the
way?

How is energy
transferred and
transformed in an
ecosystem?

How do ecosystems
establish themselves
and how do they
recover if disturbed?

How have humans
caused the
endangerment and
extinction of species
and how does this
affect an ecosystem?

How does population
density and
dispersion affect the
carrying capacity of
the ecosystem?

How is energy and
matter cycled and
conserved on Earth?

How are organisms
dependant on each
other?

Phenomena:
Pasta Picture - A
picture driving them
to think of energy and
why pasta is
consumed before an
athletic event

Ecosystem: pictures
of ecosystem
interactions of the
ecosystem being built
in class, this is meant
to not only help drive
though on the
functionality of an
ecosystem but also
begin researching
how to make a
functional ecosystem.

Resilience: A rack of
pelts to help drive
them to ecosystem
changes and how an
ecsosytem can have
changes occur to it,
but can be resilient
and bounce back

Energy Transfer --> energy
moves through an
ecosystem
- gain of energy through
consumption
-loss of energy mainly
through heat, but also other
bodily functions
-plants use photosynthesis
to make their own food and
then use cellular
respirtation in order to
break down their food to
gain energy

Carrying Capactiy --> a
population can grow
exponentially until the
resources of the ecosystem
limit the growth of the
population
- an ecosystem can support
a certain # of organisms
due to the amount of
resources available
-some organisms can grow
at a larger rate then other
-an ecosystem can change
due to certain species
interactions, but the
ecosystem can return to its
original form depending on
the scale of the change

The Role of an Ecosystem:
-energy moving through an
ecosystem by looking at how
humans gain energy through
consumption
-pasta phenomena will be
used in the 5 why game
where students will use their
questions to dive deeper.
This will lead them to the idea
of cellular respiration
-photosynthesis and cellular
respirtation
-using modeling to show the
movement of energy in an
ecosystem

Carrying Capactiy:
- Student will design their own
ecosystem and using the
focus of resources available
to drive their thoughts and
research of how to design a
functional long lived
ecosystem
-using the ecosystem to see
how population changes
happen faster for some
population, but driving the
fact that exponential growth
can't happen forever
- Using the ecosystem to
discuss resilience
- Lynx and Hare activity as an
assessment to help drive the
idea of carrying capacity
being linked to consumption,
ecosystem resilience, and
other factors within the
environment

Honors--All of the above
activities as well as
Life in the Undergrowth
video--Students will watch the
video and discuss the
relationships between
organisms in an ecosystem to
understand the particulars of
group behavior and how this
benefits organisms to reach
their carrying capacity.

Formative: Do now
questions, exit slips, Q-focus

Summative: Unit Test,
several small quizzes

Common: Reflective
question on the Lynx and
Hare activity

ELA/Literacy:
RST.9-10.8 Assess the extent to
which the reasoning and evidence
in a text support the author’s claim
or a recommendation for solving a
scientific or technical problem.
(HS-LS2-6), (HS-LS2-8)

RST.11-12.1 Cite specific textual
evidence to support analysis of
science and technical texts,
attending to important distinctions
the author makes and to any gaps
or inconsistencies in the account.
(HS-LS2-1), (HS-LS2-2), (HS-LS2-
3), (HS-LS2-6), (HS-LS2-8)

RST.11-12.7 Integrate and
evaluate multiple sources of
information presented in diverse
formats and media (e.g.,
quantitative data, video,
multimedia) in order to address a
question or solve a problem. (HS-
LS2-6), (HS-LS2-8)

Mathematics:
MP.2 Reason abstractly and
quantitatively. (HS-LS2-1), (HS-
LS2-2), (HS-LS2-4), (HS-LS2-6)

MP.4 Model with mathematics.
(HS-LS2-1), (HS-LS2-2), (HS-LS2-
4)

HSN-Q.A.1 Use units as a way to
understand problems and to guide
the solution of multi-step problems;
choose and interpret units
consistently in formulas; choose
and
interpret the scale and the origin in
graphs and data displays. (HS-
LS2-1), (HS-LS2-2),(HS-LS2-4)

HSN-Q.A.2 Define appropriate
quantities for the purpose of
descriptive modeling. (HS-LS2-1),
(HS-LS2-2), (HS-LS2-4)

HSS-IC.A.1 Understand statistics
as a process for making inferences
about population parameters
based on a random sample from
that population. (HS-LS2-6)

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.

9.3.ST.5 Demonstrate an
understanding of the breadth of
career opportunities and means
to those opportunities in each
of the Science, Technology,
Engineering & Mathematics
Career Pathways.

9.3.ST.6 Demonstrate technical
skills needed in a chosen
STEM field.
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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

affects the abundance (number of
individuals) of species in any given
ecosystem. (HS-LS2-1), (HS-LS2-2)

LS2.B: Cycles of Matter and Energy
Transfer in Ecosystems
Plants or algae form the lowest level of
the food web. At each link upward in a
food web, only a small fraction of the
matter consumed at the lower level is
transferred upward, to produce growth
and release energy in cellular respiration
at the higher level. Given this inefficiency,
there are generally fewer organisms at
higher levels of a food web. Some matter
reacts to release energy for life functions,
some matter is stored in newly made
structures, and much is discarded. The
chemical elements that make up the
molecules of organisms pass through
food webs and into and out of the
atmosphere and soil, and they are
combined and recombined in different
ways. At each link in an ecosystem,
matter and energy are conserved. (HS-
LS2-4)

LS2.C: Ecosystem Dynamics,
Functioning, and Resilience
A complex set of interactions within an
ecosystem can keep its numbers and
types of organisms relatively constant
over long periods of time under stable
conditions. If a modest biological or
physical disturbance to an ecosystem
occurs, it may return to its more or less
original status (i.e., the ecosystem is
resilient), as opposed to becoming a very
different ecosystem. Extreme fluctuations
in conditions or the size of any
population, however, can challenge the
functioning of ecosystems in terms of
resources and habitat availability. (HS-
LS2-2), (HS-LS2-6)

LS2.D: Social Interactions and Group
Behavior
Group behavior has evolved because
membership can increase the chances of
survival for individuals and their genetic
relatives. (HS-LS2-8)

PS3.D: Energy in Chemical Processes
The main way that solar energy is
captured and stored on Earth is through
the complex chemical process known as
photosynthesis. (secondary to HS-LS2-5)
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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

ECOSYSTEMS--
Human Impacts
and Solutions

10-11
weeks

HS-LS2-7: Design, evaluate, and
refine a solution for reducing the
impacts of human activities on the
environment and biodiversity.

HS-LS4-6: Create or revise a
simulation to a mitigate adverse
impacts of human activity on
biodiversity.

HS-ESS3-2: Evaluate competing
design solurtions for developing,
managing, and utilizing energy
and mineral resources based on
cost-benefit ratios.

HS-ESS3-4: Evaluate or refine a
techonological solution that
reduces impacts of human
activities on natural systems.

HS-ETS1-3: Evaluate a solution
to a complex real-world problem
based on prioritized criteria and
trade-offs that account for a range
of constraints, including cost,
safety, reliability, and aesthetics
as well as possible social,
cultural, and environmental
impacts.

Science and Engineering Practices:
Analyzing and Interpreting Data
Apply concepts of statistics and
probability (including determining function
fits to data, slope, intercept, and
correlation coefficient for linear fits) to
scientific and engineering questions and
problems, using digital tools when
feasible. (HS-LS4-3)

Constructing Explanations and Designing
Solutions
Construct and revise an explanation
based on valid and reliable evidence
obtained from a variety of sources
(including students’ own investigations,
models, theories, simulations, peer
review) 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. (HS-
LS2-3)
Design, evaluate, and refine a solution to
a complex real-world problem, based on
scientific knowledge, student-generated
sources of evidence, prioritized criteria,
and tradeoff considerations. (HS-LS2-7)

Engaging in Argument from Evidence
Evaluate the claims, evidence, and
reasoning behind currently accepted
explanations or solutions to determine
the merits of arguments. (HS-LS2-6)
Evaluate the evidence behind currently
accepted explanations to determine the
merits of arguments. (HS-LS2-8)

Crosscuting Concepts:
Patterns
Different patterns may be observed at
each of the scales at which a system is
studied and can provide evidence for
causality in explanations of phenomena.
(HS-LS4-1), (HS-LS4-3)

Cause and Effect
Empirical evidence is required to
differentiate between cause and
correlation and make claims about
specific causes and effects. (HS-LS4-2),
(HS-LS4-4), (HS-LS4-5), (HS-LS4-6)

Energy and Matter
Energy cannot be created or
destroyed—it only moves between one
place and another place, between
objects and/or fields, or between
systems. (HS-LS2-4)
Energy drives the cycling of matter within
and between systems. (HS-LS2-3)

Disciplinary Core Ideas:
LS2.C: Ecosystem Dynamics,
Functioning, and Resilience
A complex set of interactions within an
ecosystem can keep its numbers and
types of organisms relatively constant
over long periods of time under stable
conditions. If a modest biological or
physical disturbance to an ecosystem
occurs, it may return to its more or less
original status (i.e., the ecosystem is
resilient), as opposed to becoming a very
different ecosystem. Extreme fluctuations
in conditions or the size of any
population, however, can challenge the

Essential
Questions:
How have humans
caused the
endangerment and
extinction of species
and how does this
affect an ecosystem?

How does society
impact ecosystems?

Phenomena:
Human Population
graph with no labels
showing...how does
our lack of carrying
capacity influence our
ecosystem?

Hillsborough before
and after: Sarah
Jane's restaurant

Examples from
individual classes:
Diamondback
Terrapin, Oil Spills,
Kohls in Hillsborough

Humans impact the
environment in many
different ways

Human impact can be
global and local

Fixing human impact can
be extremely difficult, but it
needs to be done to ensure
a safe, happy, and healthy
future

Using before and after
pictures of an area in
Hillsborough to help drive
thoughts of how we have
changed the land in
Hillsborough

Using a Q-Focus to help drive
questions about how the
development in Hillsborough

Use wetland models to allow
them to explore how
changing the landscape affect
the ecosysytem

The use of these resources
will then encourage the
students to try and come up
with solutions of how to fix the
problems which we are going
to begin ot have in the future

Activity linked to current
events of envinronmental
impact linked to human
impact.

Honors--Will include all of the
above as well as;
Stream Quality assessment--
Students will go to the stream
at the back of the school's
property to analyze the
quality of water.  Students will
analyze the impact humans
are having on the local water
quality.  They will develop
solutions to reduce impact to
local stream quality
ecosystems.

Oil Spill Clean up--Students
will design methods to clean
up an oil spill using various
items provided.  A budget will
be provided and will cause
students to make
environmental ethical
decisions to reduce the
impact of the spill.

Formative: Q-focus

Summative: Solutions
Project,  Unit Test, several
small quizzes

Common:
-Invasive species Mississippi
Carp CER
- Open ended question on
Midterm exam

ELA/Literacy:
RST.11-12.8 Evaluate the
hypotheses, data, analysis, and
conclusions in a science or
technical text, verifying the data
when possible and corroborating
or challenging conclusions with
other sources of information. (HS-
LS2-7)

HSS-IC.B.6 Evaluate reports
based on data. (HS-LS2-7)

WHST.9-12.2 Write
informative/explanatory texts,
including the narration of historical
events, scientific procedures/
experiments, or technical
processes.

WHST.9-12.5 Develop and
strengthen writing as needed by
planning, revising, editing,
rewriting, or trying a new
approach, focusing on addressing
what is most significant for a
specific purpose and audience.

WHST.9-12.7 Conduct short as
well as more sustained research
projects to answer a question
(including a self-generated
question) or solve a problem;
narrow or broaden
the inquiry when appropriate;
synthesize multiple sources on the
subject, demonstrating
understanding of the subject under
investigation. (HS-LS2-7)

Mathematics:
HSN-Q.A.3 Choose a level of
accuracy appropriate to limitations
on measurement when reporting
quantities. (HS-LS2-7)

9.3.ST‐SM.3 Analyze the
impact that science and
mathematics has on society.

9.3.ST‐SM.4 Apply critical
thinking skills to review
information, explain statistical
analysis, and to translate,
interpret and summarize
research and statistical data
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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

functioning of ecosystems in terms of
resources and habitat availability. (HS-
LS2-2), (HS-LS2-6)

LS4.D: Biodiversity and Humans
Humans depend on the living world for
the resources and other benefits
provided by biodiversity. But human
activity is also having adverse impacts on
biodiversity through overpopulation,
overexploitation, habitat destruction,
pollution, introduction of invasive species,
and climate change. Thus sustaining
biodiversity so that ecosystem
functioning and productivity are
maintained is essential to supporting and
enhancing life on Earth. Sustaining
biodiversity also aids humanity by
preserving landscapes of recreational or
inspirational value. (HS-LS4-6)

ETS1.B: Developing Possible Solutions
When evaluating solutions, it is important
to take into account a range of
constraints, including cost, safety,
reliability, and aesthetics, and to consider
social, cultural, and environmental
impacts. (HS-ETS1-3)
Both physical models and computers can
be used in various ways to aid in the
engineering design process. Computers
are useful for a variety of purposes, such
as running simulations to test different
ways of solving a problem or to see
which one is most efficient or
economical; and in making a persuasive
presentation to a client about how a
given design will meet his or her needs.
(HS-ETS1-4)
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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

Natural
Resources

4-5
weeks

HS-ESS3-1. Construct an
explanation based on evidence
for how the availability of natural
resources, occurrence of natural
hazards, and changes in climate
have influenced human activity.

HS-ESS3-2. Evaluate competing
design solutions for developing,
managing, and utilizing energy
and mineral resources
based on cost-benefit ratios.

HS-ESS3-3. Create a
computational simulation to
illustrate the relationships among
management of natural
resources, the sustainability of
human populations, and
biodiversity.

HS-LS2-7. Design, evaluate, and
refine a solution for reducing the
impacts of human activities on the
environment and
biodiversity.

Science and Engineering Practices:
Constructing Explanations and Designing
Solutions
Construct an explanation based on valid
and reliable evidence obtained from a
variety of sources (including students’
own investigations, models, theories,
simulations, peer review) 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.

Engaging in Argument from Evidence
Construct an oral and written argument
or counter-arguments based on data and
evidence.

Using Mathematics and Computational
Thinking
Create a computational model or
simulation of a phenomenon, designed
device, process, or system.

Crosscutting Concepts:
Cause and Effect
Empirical evidence is required to
differentiate between cause and
correlation and make claims about
specific causes and effects.

Stability and Change
Change and rates of change can be
quantified and modeled over very short
or very long periods of time. Some
system changes are irreversible.
Much of science deals with constructing
explanations of how things change and
how they remain stable.

Disciplinary Core Ideas:
ESS3.A: Natural Resources
Resource availability has guided the
development of human society (HS-
ESS3-1)
All forms of energy production and other
resource extraction have associated
economic, social environmental, and
geopolitical costsw and risks as well as
benefits. New technologies and social
regulation can change the balance of
these factors. (HS-ESS3-2)

ESS3.B: Natural Hazards
Natural hazards and other geologic
events have shaped the course of human
history; they have significantly altered the
sizes of human populations and have
diriven human migrations. (HS-ESS3-1)

ESS3.C: Human Impacts on Earth
Systems
The sustainability of human societies and
the biodiversity that supports them
requires responsible management of
natural resources. (HS-ESS3-3)

LS2.C: Ecosystem Dynamics,
Functioning and Resilience
Moreover, anthropogenic changes
(induced by human activity) in the
environment - including habitat
destruction, pollution, introduction of
invasive species, overexploitation, and
climate change - can disturpt an
exosystem and threaten the survivial of

Essential
Questions:
How do our choices
as consumers and
waste producers
affect our
environment?

How have humans
and natural
processes altered
Earth over time?

What are the potential
uses and limitations
of the Earths’ natural
resources?

Phenomena:
Vegas before After
Picture

Dust Bowl before and
After

Ecosystems change as a
result of human interactions

Humans can not live
without a variety of different
resources and as a result
we:
- we bring the resources to
us
- we move to the resources

Current resources use can
lead to a future of repeating
negative environmental
events

Natural Resources are
needed in order for human
survival.
- humans use natural
resources and can many
times move to where the
natural resrouce is available
or in other cases move the
natural resrouce to where
they are (ex. Vegas)

- have students look at data
in order to analyze how the
movement of natural
resources in order to meet
our needs can cause future
impacts

- use historical events in
order to link how current
environmental issues linked
to natural resources can
result in a repeat of
environmentally harmful
historic events

Formative: Lake Mead
prediction model

Summative: model how the
historical event discussed
affected the spheres,  Unit
Test, several small quizzes

Common: sphere modeling
on historical event

ELA/Literacy:
WHST.9-12.1 Write arguments
focused on discipline-specific
content. (HS-ESS2-7)

WHST.9-12.2 Write
informative/explanatory texts,
including the narration of historical
events, scientific procedures/
experiments, or technical
processes. (HS-ESS3-1)

RST.11-12.8 Evaluate the
hypotheses, data, analysis, and
conclusions in a science or
technical text, verifying the data
when possible and corroborating
or challenging
conclusions with other sources of
information. (HS-ESS3-2)

Mathematics:
MP.2 Reason abstractly and
quantitatively . (HS-ESS3-1), (HS-
ESS3-2), (HS-ESS3-3)

MP.4 Model with mathematics.
(HS-ESS3-3)

HSN.Q.A.1 Use units as a way to
understand problems and to guide
the solution of multi-step problems;
choose and interpret units
consistently in formulas; choose
and interpret the scale and the
origin in graphs and data displays.
(HS-ESS3-1)

HSN.Q.A.2 Define appropriate
quantities for the purpose of
descriptive modeling. (HS-ESS3-1)

HSN.Q.A.3 Choose a level of
accuracy appropriate to limitations
on measurement when reporting
quantities. (HS-ESS3-1)

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

9.3.ST‐SM.3 Analyze the
impact that science and
mathematics has on society.  

9.3.ST‐SM.4 Apply critical
thinking skills to review
information, explain statistical
analysis, and to translate,
interpret and summarize
research and statistical data.
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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

some species. (HS-LS2-7)
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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

Carbon Cycle 2-3
weeks

HS-LS2-5. Develop a model to
illustrate the role of
photosynthesis and cellular
respiration in the cycling of carbon
among the biosphere,
atmosphere, hydrosphere, and
geosphere.

HS-ESS3-6. Use a computational
representation to illustrate the
relationships among Earth
systems and how those
relationships are being modified
due to human activity.

Science and Engineering Practices:
Developing and Using Models
Develop a model based on evidence to
illustrate the relationships between
systems or components of a system.

Using Mathematics and Computational
Thinking
Use a computational representation of
phenomena or design solutions to
describe and/or support claims and/or
explanations.

Crosscuting Concepts:
Systems and System Models
Models (e.g., physical, mathematical,
computer models) can be used to
simulate systems and
interactions—including energy, matter,
and information flows—within and
between systems at different scales.
When investigating or describing a
system, the boundaries and initial
conditions of the system need to be
defined and their inputs and outputs
analyzed and described using models.

Disciplinary Core Ideas:
ESS3.D: Global Climate Change
Through computer simulations and other
studies, important discoveries are still
being made about how the ocean, the
atmosphere and the biosphere interact
and are modified in response to human
activities. (HS-ESS3-6)

LS2.B: Cycles of Matter and Energy
Transfer in Ecosystems
Photosynthesis and cellular respiration
are important components of the carbon
cycle, in which carbon is exchanged
among the biosphere, atmosphere,
oceans, and geosphere through
chemical, physical, geologic, and
biological processes. (HS-LS2-5)

Essential
Questions:
How is energy and
matter cycled and
conserved on Earth?

How are organisms
dependant on each
other?

How does nutrient
cycling impact
climate?

Phenomena:
Historical Events
(ex:The Dust Bowl)
-Before and after a
historical event to link
to the atmosphere
and the carbon cycle

The carbon cycle moves
carbon within all the
spheres and has been
since Earth's creation.  We
are making modifications to
the cycle due to our excess
release of carbon into the
atmoshpere through
several different factors
including fossil fuel
extraction, combusion, and
land destruction.

The carbon cycle changes
are directly linked to the
change in our climate due
to carbon dioxide being a
greenhouse gas.

Carbon cycle modeling
-Before and after of a natural
and human induced
environmental problem
(example: Dust Bowl) to ask
how it has affected the
atmosphere leading into the
change in the concentration
of carbon
- flipped learning using
carbon cycle interactive tool
-the students will model the
carbon cycle to show how
carbon can general move
from one place to another
naturally within Earth's
spheres
-a resource will be using as
an interactive tool to help
them visualize the changes
being "added" to the carbon
cycle
-the models will be revisited
and revised in order to show
these changes that are taking
place
- using models to drive
questions through a Q-focus
on what questions this
completed model begins to
stir within them

Formative: carbon cycle
initial model

Summative: carbon cycle
final revised model,  Unit
Test, several small quizzes

Common: carbon cycle final
model

ELA/Literacy:
RST.11-12.7 Integrate and
evaluate multiple sources of
information presented in diverse
formats and media (e.g.,
quantitative data, video,
multimedia) in order to
address a question or solve a
problem. (HS-LS2-5)

Mathematics:
MP.2 Reason abstractly and
quantitatively. (HS-ESS3-6)

MP.4 Model with mathematics.
(HS-ESS3-6)

HSN-Q.A.1 Use units as a way to
understand problems and to guide
the solution of multi-step problems;
choose and interpret units
consistently in formulas; choose
and
interpret the scale and the origin in
graphs and data displays. (HS-
ESS3-6)

HSN-Q.A.2 Define appropriate
quantities for the purpose of
descriptive modeling. (HS-ESS3-6)

HSN-Q.A.3 Choose a level of
accuracy appropriate to limitations
on measurement when reporting
quantities. (HS-ESS3-6)

9.3.12.AG‐ENV.3
Develop proposed solutions to
environmental issues, problems
and applications using
scientific principles of
meteorology, soil science,
hydrology, microbiology,
chemistry and
ecology.  

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. 
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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

Climate Change 9-10
weeks

HS-ESS2-4. Use a model to
describe how variations in the
flow of energy into and out of
Earth’s systems result in changes
in climate.

HS-ESS2-7. Construct an
argument based on evidence
about the simultaneous
coevolution of Earth’s systems
and life on
Earth.

HS-ESS3-4. Evaluate or refine a
technological solution that
reduces impacts of human
activities on natural systems.

HS-ESS3-5. Analyze geoscience
data and the results from global
climate models to make an
evidence-based forecast of the
current rate of global or regional
climate change and associated
future impacts to Earth systems.

HS-ESS3-6. Use a computational
representation to illustrate the
relationships among Earth
systems and how those
relationships are being modified
due to human activity.

HS-LS2-7. Design, evaluate, and
refine a solution for reducing the
impacts of human activities on the
environment and
biodiversity.

Science and Engineering Practices:
Developing and Using Models
Use a model to provide mechanistic
accounts of phenomena.

Constructing Explanations and Designing
Solutions
Design, evaluate, and refine a solution to
a complex real-world problem, based on
scientific knowledge, student-generated
sources of evidence, prioritized criteria,
and tradeoff considerations.
Design or refine a solution to a complex
real-world problem, based on scientific
knowledge, student-generated sources of
evidence, prioritized criteria, and tradeoff
considerations.

Analyzing and Interpreting Data
Analyze data using computational
models in order to make valid and
reliable scientific claims.

Using Mathematics and Computational
Thinking
Use a computational representation of
phenomena or design solutions to
describe and/or support claims and/or
explanations.
Use mathematical representations of
phenomena or design solutions to
support claims.

Crosscuting Concepts:
Cause and Effect
Empirical evidence is required to
differentiate between cause and
correlation and make claims about
specific causes and effects.

Stability and Change
Change and rates of change can be
quantified and modeled over very short
or very long periods of time. Some
system changes are irreversible.
Feedback (negative or positive) can
stabilize or destabilize a system.
Much of science deals with constructing
explanations of how things change and
how they remain stable.

Systems and System Models
When investigating or describing a
system, the boundaries and initial
conditions of the system need to be
defined and their inputs and outputs
analyzed and described using models.

Disciplinary Core Ideas:
ESS2.D: Weather and Climate
Current models predict that, although
future regional climate changes will be
complex and v aried, av erage global
temperatures will continue to rise. The
outcomes predicted by global climate
models strongly depend on the amounts
of human-generated greenhouse gases
added to the atmosphere each y ear and
by the way s in which these gases are
absorbed by the ocean and biosphere.
(secondary to HSESS3-6)
The foundation for Earth’s global climate
sy stems is the electromagnetic radiation
from the sun, as well as its reflection,
absorption, storage, and redistribution
among the atmosphere, ocean, and land

Essential
Questions:
How does Earth's
location and
positioning within our
solar system with
respect to the Sun
influence the
absorption and
reflection of the Sun's
energy?

How does the
location on Earth's
surface, weather
conditions or type of
surface influence
energy transfer?

How have human
activities altered
energy transfer on
Earth?

How does nutrient
cycling impact
climate?

How has the Earth’s
atmosphere
developed and varied
over time?

How have humans
and natural
processes altered
Earth over time?

Phenomena:
Data showing
temperature trend
wtih carbon dioxide
trends

Population Change
Video

Carbon Dioxide is a
greehouse gas

-greenhouse gases absorb
heat and result in an
increase in the global
temperature

-air is made up of different
gases in small percentages
which are also greenhouse
gases

- greenhouse gas additions
in the environment come
mainly from human
processes of combusion of
fossil fuels

- there are a variety of
solutions to use in order to
prevent future destruction
but they all come with their
own negatives

-Data given showing carbon
dioxide level changes and
temperature changes
-Design a lab to test carbon
dioxide and air against each
other to see how carbon
absorbs heat
-Use I Square method to get
to the idea that air contains a
mesh of several different
compoenents that affect them
temperature
-A symbaloo is used to guide
their thinking as they
investigate their own data and
the connection to the other
parts of air and which ones
are related to heat
-The students will again
developa lab using now what
they have learned about
greenhouse gases
-Use the data to make
observation and ask
questions about the data
- Have observation lead to
why do we care? How do
these work in the
atmosphere?
- Phet colorado: a simulator
used to show them how all of
the greenhouse gases work
together in the atmosphere
and how the concentrations
of these greenhouse gases
are changing
-Use world population video
as phenomena to guide them
to thinking about why the
greenhouse gas emissions
are changing
- This brings us in to the
Princeton Wedge game of
looking at a "fix" for the futre
- Class argumentation which
wedge is the best in order to
choose a class wedge
- Use class adopted wedge to
then analyze given scenarios
(possible ex: nemo, farmer,
and polar bear)

Honors--Will include all of the
above, as well as

Formative: Do Now
questioning.  Exit Slips. Q-
focus activity

Summative:  Unit Test,
several small quizzes, lab
assessments

ELA/Literacy:
RST.11-12.7 Integrate and
evaluate multiple sources of
information presented in diverse
formats and media (e.g.,
quantitative data, video,
multimedia) in order to address a
question or solve a problem.

RST.11-12.8 Evaluate the
hypotheses, data, analysis, and
conclusions in a science or
technical text, verifying the data
when possible and corroborating
or challenging conclusions with
other sources of information.

RST.11-12.9 Synthesize
information from a range of
sources (e.g., texts, experiments,
simulations) into a coherent
understanding of a process,
phenomenon, or concept,
resolving conflicting information
when possible.

Mathematics:
MP.2 Reason abstractly and
quantitatively.

MP.4 Model with mathematics.

9.3 STEM Cluster:

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
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

sy stems, and this energy ’s re-radiation
into space. (HS-ESS2-4)
Changes in the atmosphere due to
human activity have increased carbon
dioxide concentrations and thus affect
climate. (HS-ESS2- 6), (HS-ESS2-4)

ESS3.C: Human Impact on Earth
Systems
Scientists and engineers can make major
contributions by developing technologies
that produce less pollution and waste and
that preclude ecosystem degradation.
(HS-ESS3-4)

ESS3.D: Global Climate Change
Though the magnitudes of human
impacts are greater than they hav e ev er
been, so too are human abilities to
model, predict, and manage current and
future impacts. (HS-ESS3-5)

ETS1.B: Developing Possible Solutions
When evaluating solutions it is important
to take into account a range of
constraints including cost, safety,
reliability and aesthetics and to consider
social, cultural and environemntal
impacts. (secondary to HS-LS2-7)
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