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NJSLS - Science

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

SCI.HS-ESS1-5 Evaluate evidence of the past and current movements of continental and oceanic crust
and the theory of plate tectonics to explain the ages of crustal rocks.

SCI.HS-ESS1-6 Apply scientific reasoning and evidence from ancient Earth materials, meteorites, and
other planetary surfaces to construct an account of Earth’s formation and early history.

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

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

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

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

SCI.HS-ETS1-1 Analyze a major global challenge to specify qualitative and quantitative criteria and
constraints for solutions that account for societal needs and wants.

SCI.HS-ETS1-2 Design a solution to a complex real-world problem by breaking it down into smaller, more
manageable problems that can be solved through engineering.

SCI.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

Asking Questions and Defining Problems

Analyze complex real-world problems by specifying criteria and constraints for successful solutions. (HS-
ETS1-1)

Constructing Explanations and Designing Solutions

Apply scientific reasoning to link evidence to the claims to assess the extent to which the reasoning and data
support the explanation or conclusion. (HS-ESS1-6)

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-ESS3-1)

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. (HS-ESS3-4, HS-LS2-7)

Design a solution to a complex real-world problem, based on scientific knowledge, student generated sources
of evidence, prioritized criteria, and trade off considerations. (HS-ETS1-2)

Evaluate a solution to a complex real-world problem, based on scientific knowledge, student generated
sources of evidence, prioritized criteria, and trade off considerations. (HS-ETS1-3)

Engaging in Argument from Evidence

Evaluate evidence behind currently accepted explanations or solutions to determine the merits of arguments.
(HS-ESS1-5)

Construct an oral and written argument or counter-arguments based on data and evidence. (HS-ESS2-7)

Using Mathematics and Computational Thinking

Create a computational model or simulation of a phenomenon, designed device, process, or system. (HS-
ESS3-3)

Disciplinary Core Ideas

ESS1.C: The History of Planet Earth

Continental rocks, which can be older than 4 billion years, are generally much older than the rocks of the
ocean floor, which are less than 200 million years old. (HS-ESS1-5)

Although active geologic processes, such as plate tectonics and erosion, have destroyed or altered most of the
very early rock record on Earth, other objects in the solar system, such as lunar rocks, asteroids, and
meteorites, have changed little over billions of years. Studying these objects can provide information about
Earth’s formation and early history. (HS-ESS1-6)



ESS3.A: Natural Resources

Resource availability has guided the development of human society. (HS-ESS3-1)

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 driven 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)

Scientists and engineers can make major contributions by developing technologies that produce less pollution
and waste and that preclude ecosystem degradation. (HS-ESS3-4)

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. (secondary HS-ESS3-4)

ESS2.D: Weather and Climate

Gradual atmospheric changes were due to plants and other organisms that captured carbon dioxide and
released oxygen. (HS-ESS2-7)

ESS2.E: Biogeology

The many dynamic and delicate feedbacks between the biosphere and other Earth systems cause a continual
co-evolution of Earth’s surface and the life that exists on it. (HS-ESS2-7)

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 disrupt an
ecosystem and threaten the survival of some species. (HS-LS2-7)



Delimiting Engineering Problems

Criteria and constraints also include satisfying any requirements set by society, such as taking issues of risk
mitigation into account, and they should be quantified to the extent possible and stated in such a way that one
can tell if a given design meets them. (HS-ETS1-1)

Humanity faces major global challenges today, such as the need for supplies of clean water and food or for
energy sources that minimize pollution, which can be addressed through engineering. These global challenges
also may have manifestations in local communities. (HS-ETS1-1)

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)

Crosscutting Concepts

Patterns

Empirical evidence is needed to identify patterns. (HS-ESS1-5)

Science Models, Laws, Mechanisms, and Theories Explain Natural Phenomena

A scientific theory is a substantiated explanation of some aspect of the natural world, based on a body of facts
that have been repeatedly confirmed through observation and experiment and the science community validates
each theory before it is accepted. If new evidence is discovered that the theory does not accommodate, the
theory is generally modified in light of this new evidence. (HS-ESS1-6)

Models, mechanisms, and explanations collectively serve as tools in the development of a scientific theory.
(HS-ESS1-6)

Stability and Change

Much of science deals with constructing explanations of how things change and how they remain stable. (HS-
ESS1-6, HS-ESS2-7, HS-LS2-7)

Change and rates of change can be quantified and modeled over very short or very long periods of time. Some
system changes are irreversible. (HS-ESS3-3)



Feedback (negative or positive) can stabilize or destabilize a system. (HS-ESS3-4)

Cause and Effect

Empirical evidence is required to differentiate between cause and correlation and make claims about specific
causes and effects. (HS-ESS3-1)

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

Modern civilization depends on major technological systems. (HS-ESS3-1), (HS-ESS3-3)

Engineers continuously modify these technological systems by applying scientific knowledge and engineering
design practices to increase benefits while decreasing costs and risks. (HS-ESS3-4)

New technologies can have deep impacts on society and the environment, including some that were not
anticipated. (HS-ESS3-3)

Science is a Human Endeavor

Science is a result of human endeavors, imagination, and creativity. (HS-ESS3-3)

Influence of Science, Engineering, and Technology on Society and the Natural World
New technologies can have deep impacts on society and the environment, including some that were not

anticipated. Analysis of costs and benefits is a critical aspect of decisions about technology. (HS-ETS1-1),
(HS-ETS1-3)

Rationale and Transfer Goals

Students examine factors that have influenced the distribution and development of human society; these
factors include climate, natural resource availability, and natural disasters. Students use computational
representations to analyze how earth systems and their relationships are being modified by human activity.
Students also develop an understanding of how human activities affect natural resources and of the
interdependence between humans and Earth’s systems, which affect the availability of natural resources.
Students will apply their engineering capabilities to reduce human impacts on earth systems and improve
social and environmental cost—benefit ratios. The crosscutting concepts of cause and effect, science models,
stability and change, and the influence of engineering, technology, and science on society and the natural



world are called out as organizing concepts for the disciplinary core ideas. Students will analyze and interpret
data, use mathematical and computational thinking, and construct explanations as they demonstrate
understanding of the disciplinary core ideas.

Enduring Understandings

e Describe the layers of the Earth and how they have changed since the formation of Earth billions of
years ago.

e Conduct research on how human activities influence the global ecosystem.

e Propose solutions to reduce the impacts of human activities on natural systems.

Essential Questions

Can cooking oil be used as a viable diesel
alternative?https://thewonderofscience.com/phenomenon/2018/6/10/vegetable-oil-as-fuel

How can we address the collapse of bee colonies?
https://thewonderofscience.com/phenomenon/2018/5/13/the-mystery-of-the-missing-bees

Did humans or a changing climate lead to the extinction of megafauna(e.g. mammoths)?
https://thewonderofscience.com/phenomenon/2018/5/13/megafauna-extinction-humans-or-climate

Content - What will students know?

e Age of the Earth
¢ Plate tectonics
e Layers of the earth

¢ Biodiversity and its importance to humans


https://thewonderofscience.com/phenomenon/2018/6/10/vegetable-oil-as-fuel
https://thewonderofscience.com/phenomenon/2018/5/13/the-mystery-of-the-missing-bees
https://thewonderofscience.com/phenomenon/2018/5/13/megafauna-extinction-humans-or-climate

¢ Global warming
e Ecosystem disruption
e Human resource use

e Environmental solutions

Skills - What will students be able to do?

e Graph radioactive decay to show how ancient materials are accurately aged.

e Cite scientific evidence that links plate tectonics to the development of early life on Earth.

Distinguish geosphere, hydrosphere, atmosphere, and the biosphere.

Cite reasons that genetic and species diversity is important to humans.

Model and observe the greenhouse effect.

Identify ways humans lead to the extinction of species.

Students will examine their own ecological footprint and propose solutions to reaching sustainability.

Describe how the field of conservation biology contributes to protecting the environment.

Activities - How will we teach the content and skills?

e Students will analyze radiometric dating based on results from a simulation activity.

¢ Students will summarize the evidence scientists have determined to connect plate tectonics and the
evolution of life on Earth.

¢ Students will illustrate and label a diagram of the Earth with each section included.
¢ Students will analyze graphs of fish populations impacted by commercial fishing.

e Students will create an artificial environment and observe how the greenhouse effect impacts the
atmosphere and geosphere.

¢ Students research an endangered or extinct species and how humans have contributed to its declining
numbers.

¢ Students will record their own use of resources into a data table and propose solutions to reducing,
reusing or recycling to reduce waste.



¢ Students will review local conservation efforts (state forests, wetlands, etc) and the impact those have
on maintaining natural habitats.

Evidence/Assessments - How will we know what students have learned?

Chapter tests

Biology Unit 2 Benchmark

Lab assignments

Small group projects

Radioactive dating simulation

Plate tectonics article

Ecosystem in a Jar

Spiraling for Mastery

Content or SKkill for this Unit

Spiral Focus from Previous Unit

Instructional Activity

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

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

e HS-ESS3-4: Evaluate or
refine a technological
solution that reduces
impacts of human activities

e MS-ESS3-1: Construct a
scientific explanation
based on evidence for how
the uneven distributions of
Earth’s mineral, energy,
and groundwater resources
are the result of past and
current geoscience
processes.

e MS-ESS3-3: Apply
scientific principles to
design a method for
monitoring and minimizing
a human impact on the
environment.

e MS-ESS3-4: Construct an
argument supported by
evidence for how increases
in human population and
per-capita consumption of

e Students will compare
timelines of human
evolution with geological
eras and their associated
natural events (e.g. ice

ages)

e Students will record their
own use of resources into a
data table and propose
solutions to reducing,
reusing or recycling to
reduce waste.

e Students will analyze
graphs of carbon dioxide
production over a long
period of human existence.



https://drive.google.com/file/d/1MmA-LeTK49PYS2I8MKY6xbyu-pz2V4gJ/view?usp=share_link
https://phet.colorado.edu/sims/cheerpj/nuclear-physics/latest/nuclear-physics.html?simulation=radioactive-dating-game
https://www.astrobio.net/origin-and-evolution-of-life/did-plate-tectonics-set-the-stage-for-life-on-earth/
https://cpb-us-e1.wpmucdn.com/sites.ucsc.edu/dist/c/12/files/2015/10/McCullyHorner2012_EcosystemJar_Fulltext.pdf

on climate change and
other natural systems.

natural resources impact
Earth’s systems.

Key Resources

Plate tectonics article

Radioactive dating simulation

Modern biology textbook

U.S. Endangered Species

Ecosystem in a Jar

21st Century Life and Careers

WRK.9.2.12.CAP.2

WRK.9.2.12.CAP.3
WRK.9.2.12.CAP.4

Develop college and career readiness skills by participating in opportunities such as
structured learning experiences, apprenticeships, and dual enrollment programs.

Investigate how continuing education contributes to one's career and personal growth.

Evaluate different careers and develop various plans (e.g., costs of public, private, training
schools) and timetables for achieving them, including educational/training requirements,
costs, loans, and debt repayment.

Career Readiness, Life Literacies, & Key Skills

TECH.9.4.12.CT.3

TECH.9.4.12.CT.4

TECH.9.4.12.GCA.1

Enlist input from a variety of stakeholders (e.g., community members, experts in the field)
to design a service learning activity that addresses a local or global issue (e.g.,
environmental justice).

Participate in online strategy and planning sessions for course-based, school-based, or
other project and determine the strategies that contribute to effective outcomes.

Collaborate with individuals to analyze a variety of potential solutions to climate change
effects and determine why some solutions (e.g., political. economic, cultural) may work



https://www.astrobio.net/origin-and-evolution-of-life/did-plate-tectonics-set-the-stage-for-life-on-earth/
https://phet.colorado.edu/sims/cheerpj/nuclear-physics/latest/nuclear-physics.html?simulation=radioactive-dating-game
https://www.slideshare.net/AhmadShaker4/modern-biology-47216000
https://www.biologicaldiversity.org/programs/population_and_sustainability/species.html
https://cpb-us-e1.wpmucdn.com/sites.ucsc.edu/dist/c/12/files/2015/10/McCullyHorner2012_EcosystemJar_Fulltext.pdf

better than others (e.g., SL.11-12.1., HS-ETS1-1, HS-ETS1-2, HS-ETS1-4, 6.3.12.GeoGl.1,
7.1.IH.IPERS.6, 7.1.IL.IPERS.7, 8.2.12.ETW.3).

TECH.9.4.12.IML.2 Evaluate digital sources for timeliness, accuracy, perspective, credibility of the source, and
relevance of information, in media, data, or other resources (e.g., NJSLSA.W8, Social
Studies Practice: Gathering and Evaluating Sources.

TECH.9.4.12.IML.3 Analyze data using tools and models to make valid and reliable claims, or to determine
optimal design solutions (e.g., S-1D.B.6a., 8.1.12.DA.5, 7.1.IH.IPRET.8).

TECH.9.4.12.IML.4 Assess and critique the appropriateness and impact of existing data visualizations for an
intended audience (e.g., S-1D.B.6b, HS-LS2-4).

TECH.9.4.12.IML.5 Evaluate, synthesize, and apply information on climate change from various sources
appropriately (e.g., 2.1.12.CHSS.6, S.IC.B.4, S.IC.B.6, 8.1.12.DA.1, 6.1.12.GeoHE.14.3,
7.1.AL.PRSNT.2).

TECH.9.4.12.IML.6 Use various types of media to produce and store information on climate change for
different purposes and audiences with sensitivity to cultural, gender, and age diversity
(e.g., NJSLSA.SL5).

Interdisciplinary Connections/Companion Standards

NJSLS-Math

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-ESS1-5), (HS-ESS1-6), (HS-ESS3-1), (HS-ESS3-4), (HS-LS2-7)

HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-ESS1-5), (HS-ESS1-
6), (HS-ESS3-1), (HS-ESS3-4), (HS-LS2-7)

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.
(HS-ESS1-5), (HS-ESS1-6), (HS-ESS3-1), (HS-ESS3-4), (HS-LS2-7)

HSF-IF.B.5 Relate the domain of a function to its graph and, where applicable, to the quantitative relationship
it describes. (HS-ESS1-6)

HSS-ID.B.6 Represent data on two quantitative variables on a scatter plot, and describe how those variables
are related. (HS-ESS1-6)

NJSLS-ELA

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-ESS1-5), (HS-
ESS1-6), (HS-ESS3-1), (HS-ESS3-4)



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-LS2-7)

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-
ESS1-5), (HS-ESS1-6), (HS-ESS3-4), (HS-LS2-7)

RST.9-10.8 Determine if the reasoning and evidence in a text support the author’s claim or a recommendation

for solving a scientific or technical problem. (HS-LS2-7)

WHST.9-12.1 Write arguments focused on discipline-specific content. (HS-ESS1-6), (HS-ESS2-7)

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific
procedures/ experiments, or technical processes. (HS-ESS1-5), (HS-ESS3-1)

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)

Companion Standards for ELA in Science and Technical Subjects: Reading

Key Ideas and Details

RST.11-12.1. Accurately cite strong and thorough evidence from the text to support analysis of science and
technical texts, attending to precise details for explanations or descriptions.

Companion Standards for ELA in Science and Technical Subjects: Writing

Text Types and Purposes

WHST.11-12.2. Write informative/explanatory texts, including the narration of historical events, scientific
procedures/ experiments, or technical processes.

Production and Distribution of Writing

WHST.11-12.5. 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.



