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Unit I Overview
Content Area: Humans and Sustainability: An Overview
Unit 1 Title: What is Environmental Science?
Target Course/Grade Level: AP Environmental Science/11-12th grade
Unit Summary:
This unit summarizes the tenets of Environmental Science.  Essentials of this science are defined and
described.  Scientific and historical movements of this subject are reviewed.

Primary interdisciplinary connections:

ELA:

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research.
(HS-LS2-8)

Career Readiness, Life Literacies, and Key Skills:

9.2.12.CAP.3: Investigate how continuing education contributes to one's career and personal
growth.

Computer Science and Design Thinking:
• 8.2.12.ED.1: Use research to design and create a product or system that addresses a problem and make
modifications based on input from potential consumers.
8.2.12.ED.4: Design a product or system that addresses a global problem and document decisions made
based on research, constraints, trade-offs, and aesthetic and ethical considerations and share this
information with an appropriate audience.
• 8.2.12.ED.6: Analyze the effects of changing resources when designing a specific product or system
(e.g., materials, energy, tools, capital, labor).

Unit Rationale:
The conceptual tools of the study of environmental science are defined and introduced in this unit.  The
interaction between the physical and biotic factors sets the stage for a more in depth study of
Environmental Science.

Learning Targets
Content Statements

1. Define environmental science.
2. Identify and briefly explain major environmental problems and their causes.
3. Distinguish between exponential growth and linear growth.  Describe what has happened to the

length of doubling time of the human population over the course of human history.  Describe the
impacts of population growth.

4. Distinguish between renewable, potentially renewable, and nonrenewable resources and relate to
environmental degradation and sustainability.

5. Describe the tragedy of the commons and list approaches that might lessen this problem.
6. Distinguish between point sources and nonpoint sources of pollution.  Distinguish among

degradable, slowly degradable, and non-degradable pollutants.  Distinguish between pollution
prevention and pollution cleanup.
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7. Examine effects of hunter-gatherer, agricultural, and industrialized societies on the environment,
their use of energy and material resources, and population size.

8. Examine the major phases in the history of resource use, resource conservation, and
environmental protection in the U.S.

9. Identify steps of the scientific method and apply to a hypothetical example.
10. Design and carry out a controlled experiment.
11. Distinguish between frontier science and consensus science; accuracy and precision; science and

technology.

12. Identify examples of positive and negative feedback.
13. Define matter:  forms, structure, and quality.
14. Define organic compounds and identify major classes and their building blocks.  Contrast with

inorganic compounds.
15. Distinguish between high quality and low quality matter and energy and relate to the concept of

entropy.
16. Describe the laws of conservation of matter and the 1st and 2nd laws of thermodynamics and give

examples to illustrate each.

NJSLS # New Jersey Student Learning Standards
HS-LS2-2 Use mathematical representations to support and revise explanations based on

evidence about factors affecting biodiversity and populations in ecosystems of
different scales

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

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

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

Unit Essential Questions
● What is the relationship between population

growth and fixed resources?
● What are renewable and non-renewable

resources and how does each affect
sustainability?

● How do we use data obtained in
calculations?

● What chemical or physical processes do we
experience in every day’s life?

Unit Enduring Understandings
● A stable population will be represented

by an S-curve and an unstable
population will be represented by a
J-curve.

● The Law of Conservation of Energy
can be applied to analyze the energy
transfer between objects.

Unit Learning Targets
Students will ...

● Create a graph showing the relationship between resources and population growth
● Identify the types of population growth.
● Apply the Law of Conservation of Energy to the food chain

Evidence of Learning
Summative Assessment (20 days):

● Summer Reading Quiz
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● Chapter Study Guides
● Chapter Quizzes
● Current Events Summaries
● Lab Reports
● Unit Test

Equipment needed:
Gro Light, Test tubes, Lemna spp.

Teacher Resources:

● Living in the Environment by Miller and Spoolman
● Interactive Ecological Footprint Internet Activity
● Parts per.../Tyndall Effect Lab
● Systems Circus (Inputs, Outputs, Throughputs)
● Population Growth in Lemna minor Lab
● Tragedy of the Commons Fishing Simulation Lab
● Interactive Radiation Exposure Internet Activity
● Practice AP Essays

Formative/Benchmark Assessments
● Quizzes
● Exams
● Labs

● Projects
● AP practice essays
● I PAD/I Phone Application Practice

Lesson Plans & Pacing Guide
Lesson Timeframe

Lesson 1
Malthusian principles applied to resources and

population
3 hours/4 days

Lesson 2
Energy relationships:

Transfer/entropy
5 hours/7 days

Lesson 3
Pollution sources and dissipation 4 hours/5 days

Teacher Notes:

Curriculum Development Resources
Click the links below to access additional resources used to design this unit:
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Unit II Overview
Content Area: Ecosystem structure and function
Unit 2 Title: Ecosystems
Target Course/Grade Level: AP Environmental Science/11-12th grade
Unit Summary:  Components of an ecosystem will be defined.  Predator/prey relationships, energy
pyramids, competitive exclusion, niche, habitat, biogeochemical cycles and succession will be reviewed.
The energy principles that govern these relationships will be applied.

Unit Rationale: Life is sustained by the flow of energy from the sun through the biosphere and the cycling
of nutrients within the biosphere and gravity.  Matter, in the form of nutrients cycles within and among
ecosystems and the biosphere, and human activities are altering these chemical cycles.

Learning Targets
NJSLS # New Jersey Student Learning Standards
HS-ESS3-6: Use a computational representation to illustrate the relationship among Earth systems and

how those relationships are being modified due to human activity
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 populations in ecosystems of different scales
HS-LS2-4 Use mathematical representations to support claims for the cycling of matter and flow of

energy among 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 ecosystem.

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

HS-LS4-4 Construct an explanation based on evidence for how natural selection leads to adaptation
of populations

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

Content
Statements

1. List and discuss the characteristics of life.
2. Distinguish between an open system and a closed system and apply to the flow of matter

and energy on Earth from photosynthesis to cellular respiration.
3. Identify biotic and abiotic components of ecosystems.
4. Summarize the law of tolerance and examine limiting factors.
5. Apply the 2nd law of thermodynamics to food chains and pyramids of energy.
6. Briefly describe the carbon, nitrogen, phosphorus, sulfur, and hydrological cycles and

apply the law of conservation of matter to each.  Summarize the processes by which
humans affect these cycles.

7. Define ecological niche.
8. Distinguish between specialist and generalist.  Evaluate the conditions that favor these

two approaches.
9. Distinguish among the following species interactions and give one example of each:

native, nonnative, indicator, and keystone species.
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10. Distinguish among the following species interactions and give one example of each:
interspecific competition, predation, and symbiosis (parasitism, commensalism,
mutualism).

11. Summarize the competitive exclusion principle.  List two strategies that species use to
reduce competition.

12. List two strategies that predators use to capture their prey.  List strategies that prey use to
defend themselves against predators.

13. Define succession and distinguish between primary and secondary succession.
14. Explain resilience and stability.  Evaluate the interaction of stability and diversity.
15. Distinguish between weather and climate.  Summarize how fronts and air masses effect

weather and contribute to global air-circulation patterns.
16. Describe how ocean currents generally redistribute heat.
17. Examine greenhouse effect, ozone, and El Nino-Southern Oscillation and the

effect of each on climate.
18. Describe how climate affects the distribution of plant life on Earth.  Compare the

climate and adaptations of plants and animals in various biomes (arctic, tundra,
taiga, temp./tropical deciduous forest, grasslands, desert, rain forest, estuary,
freshwater, marine)

Unit Essential Questions
● How does energy travel through the

different trophic levels?
● How do the abiotic factors, such as climate,

affect the biotic aspects of the life cycles?
● What is the mathematical relationship

between predator and prey populations?

Unit Enduring Understandings
● Energy loss (10%) as one moves up the

food chain
● Abiotic factors determine the biotic life in

an area.

Unit Learning Targets
Students will ...

● Distinguish between different local and global ecosystems, their structure, and trophic relationships.
● Develop an understanding of the evolutionary change in geological and ecological terms.
● Predict the population of a prey organism when the predator is removed, and vice versa.

Evidence of Learning
Summative Assessment (Unit 20 days)

● Barn Owl Pellet Comparison Lab (NW vs. SE)
● Biogeochemical Cycles Group Presentation
● The Carbon Cycle Game
● Biomes Project
● Keystone Species Website
● Graph and Analyze Climatograms
● Nitrogen Fixation Lab
● Evolution Timeline (protocells --> humans)
● Natural selection Graphing Activity (directional, stabilizing, diversifying)

Equipment needed: Owl pellets, stereoscope, chemical test kits, alfalfa, clover or soybeans for the nitrogen fixation
lab
Teacher Resources: Living in the Environment by Miller and Spoolman
Formative/Benchmark Assessments

● Labs
● Quizzes
● Exams

● Class worksheets
● Projects
● I PAD/I PHONE Applications Practice

Lesson Plans
Lesson Timeframe

Lesson 1
Predator/prey relationships 2 hours/3 days
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Lesson 2
Energy and number pyramids 2 hours/3 days

Lesson 3
Biography:  How are species distributed? 2 hours/3 days

Curriculum Development Resources:
www.bagheera.com

Unit III Overview
Content Area: Population Dynamics
Unit 3 Title: Population
Target Course/Grade Level: AP Environmental Science/11-12th grade
Unit Summary: Populations are studied for their interaction and self-limitations with the physical
environment.  These relationships will be studied in depth and categorized.  Their mathematical growth will
be assessed given various scenarios.
Primary interdisciplinary connections: Humans have had large effects on populations of wildlife as they
progressed from hunter and gatherers to organized urban societies.  At this junction, the consequences of
human interaction with the environment have reached global consequences.
21st century themes: Harvesting of wildlife has led to overpopulation of some prey species and near
extinction of others.  Careful management of wildlife resources is a global problem in the 21st century that
must look at cultural, economic and environmental factors.
Unit Rationale: The interaction of populations affects resource use and the population size.

Learning Targets
Standards:
Standard: 5.3 Life Science: All students will understand that life science principles are powerful
conceptual tools for making sense of the complexity, diversity, and interconnectedness of life on Earth.
Order in natural systems arises in accordance with rules that govern the physical world, and the order of
natural systems can be modeled and predicted through the use of mathematics.
Standard: Earth Systems Science: All students will understand that Earth operates as a set of complex,
dynamic, and interconnected systems, and it is a part of the all-encompassing system of the Universe.
Content Statements

1. Examine factors that determine changes in population dynamics, including biotic potential and
carrying capacity.

2. Distinguish between and identify various density dependent and density independent factors that
affect population dynamics.

3. Distinguish between r- and k-strategists and give examples of each.  Draw survivorship curves
expected for each (type I, II, and III) and analyze the meaning of the curves.

4. Define birth rate, death rate, emigration rate, and immigration rate.  Write an equation to
mathematically describe the relationship between these rates and the rate of population change.

5. Distinguish between replacement level fertility and total fertility rate, and how each affect
population growth.  List factors that affect birth and fertility rates and factors that affect death rate.

6. Compare rates of population growth in developed and developing countries and explain differences.
Describe various reproductive strategies.

7. Use population ages structure diagrams to explain how age structure (pre-reproductive,
reproductive, post-reproductive) affects population growth rates.

8. List and describe the four stages of demographic transition.
9. Summarize key factors that influence population size, including immigration policy, family

planning, economic rewards and penalties, empowering women.  List strategies for sustainability.
10. List worldwide trends in population distribution.  Summarize the factors that contribute to urban

growth.
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11. Summarize urban environmental problems.  List ways that urban areas positively affect the
environment.

12. List the pros and cons of the major urban transportation options.

NJSLS # New Jersey Student Learning Standards
HS-ESS3-6: Use a computational representation to illustrate the relationship among Earth systems and

how those relationships are being modified due to human activity
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 populations in ecosystems of different scales
HS-LS2-4 Use mathematical representations to support claims for the cycling of matter and flow of

energy among 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 ecosystem.

HS-LS4-5 Evaluate the evidence supporting claims that changes in environmental condidtions may
result in: 1) increases in the number of individuals of some species, 2) the emergence of
new species over time, and 3) the extinction of other species.

HS-ESS3-
4

Evaluate or refine a technological solution that reduces impacts of human activities on
natural 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-LS4-4: Construct an explanation based on evidence for how natural selection leads to adaptation of
populations

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-ESS2-
7

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

Unit Essential Questions
● What are the limits of growth in

populations?
● How do species interact?
● How do communities and ecosystems

respond to changing environmental
conditions?

Unit Enduring Understandings
● Populations interact in four ways.
● No population can grow indefinitely because

of limitations on resources and competition
among species.

● Species composition in ecosystems change in
response to changing environmental
conditions and through ecological
succession.

Unit Learning Targets
Students will ...

● Be able to name and describe the four ways that populations interact
● Mathematically characterize the types of population growth
● Predict the species composition given a change in the environment.
● Understand key factors that affect population size

Evidence of Learning
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Summative Assessment (Unit 20 days)
● Community Interactions Simulation (symbiosis)
● Population Riddles Worksheet
● Human Population Lab: Power of the Pyramids, US Census website
● Human Life Tables Lab - Pre-1900 vs. Current Data
● Estimating Population Size of Daphnia pulex
● Capture-Mark-Recapture Lab
● AP Essays

Equipment needed: Internet, Lab kit
Teacher Resources: Living in the Environment by Miller and Spoolman

Formative/Benchmark Assessments
● Quizzes
● Labs
● Worksheets

● Exams
● I PAD/I PHONE Application Practice

Lesson Plans & Pacing Guide
Lesson Timeframe

Lesson 1
Population dynamics:  Types of interaction 3 hours/4 days

Lesson 2
Types  of population growth 2 hours/3 days

Lesson 3
Succession and the change in population

composition

3 hours/4 days

Curriculum Development Resources: Click the links below to access additional resources used to
design this unit –
www.census.gov

Unit IV Overview
Content Area: Renewable and Nonrenewable Resources
Unit 4 Title: Renewable and Nonrenewable Mineral and Energy sources
Target Course/Grade Level: AP Environmental Science/11-12th grade
Unit Summary:
In this unit, the manner in which mineral sources and energy sources are cycled through the environment
is studied.  This is done from a geological and energy flow perspective.

Primary interdisciplinary connections:
Renewable energy is a key focus for making the world sustainable throughout this century and beyond.
Technologies are advancing to capture solar, wind and geothermal sources of energy in order to displace
our reliance on fossil fuels.

21st century themes:
The world is shifting from non-renewable to renewable energy.  Intelligent approaches that do not sacrifice
economic growth while ensuring environmental health are critical.

Learning Targets
Content Statements

1. Distinguish between Earth layers and properties of each.
2. Examine tectonic plate movements and results—vulcanism, diastrophism
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3. Distinguish between mechanical and chemical weathering and an example of each.
4. Describe Earth and human processes that lead to erosion.
5. Distinguish between minerals and rocks.  List three major types of rock.  Describe how each is

formed and an example of each.  Briefly describe the rock cycle.
6. List external and internal earth processes and natural hazards they cause.
7. Describe relationship between human activities and natural hazards.  Compare pre- with post-

Industrial Revolution.
8. Distinguish between types of mining and describe the environmental impacts of each type.
9. Define net energy and state its significance in evaluating energy resources.  Compare net energies

for various energy resources.
10. Define life cycle and cogeneration and describe their potential for saving energy.
11. Evaluate the advantages and disadvantages of using various renewable energy resources,

including solar, water, wind, biomass, and geothermal.
12. Examine ways to use energy more efficiently and lessen dependency on fossil fuels.
13. List advantages and disadvantages of using the following nonrenewable energy resources: coal,

oil, natural gas, nuclear.

14. List and describe three types of coal.  List and briefly describe methods for extracting coal.
Describe lignite cycle.

15. Distinguish among types of oil recovery.
16. Distinguish among natural gas, liquid petroleum gas, liquefied natural gas, and synthetic natural

gas.
17. Briefly describe the components of a conventional nuclear reactor.
18. List advantages and disadvantages of using conventional nuclear fission to create electricity after

examining the nuclear fuel cycle, including disposal of radioactive wastes, safety and
decommissioning of nuclear power plants, and the potential for proliferation of nuclear weapons.
Summarize current thinking about disposal of low-level and high-level radioactive wastes.

NJSLS # New Jersey Student Learning Standards
HS-ESS2
-1.

Develop a model to illustrate how Earth’s internal and surface processes
operate at different spatial and temporal scales to form continental and
ocean-floor features

HS-ESS2-
2.

Analyze geoscience data to make the claim that one change to Earth’s surface
can create feedbacks that cause changes to other Earth systems

HS-ESS2-3. Develop a model based on evidence of Earth’s interior to describe the cycling
of matter by thermal convection

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

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-ESS3-1 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
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HS-ESS3-2. Evaluate competing design solutions for developing, managing, and utilizing
energy and mineral resources based on cost-benefit ratios

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

Unit Essential Questions

● How has man utilized the Earth’s
fossil fuels as energy throughout
history?

● How does man utilize renewable fuel
in the future in order to have a
sustainable ecosystem?

Unit Enduring Understandings

● Man has utilized fossil fuels for the
advancement of society by harnessing
the Earth’s natural energy reserves.

● Renewable fuels (solar, wind, water)
will provide long lasting energy sources
for man.

Unit Learning Targets
Students will ...

● Identify historical energy sources and uses.
● Describe the reliance on fossil fuels and the consequences of decreased supply in the

future.
● Appraise alternative fossil fuel sources.
● Compare the pros and cons of nuclear power.
● Analyze alternative energy sources and their role in sustainable energy policy
● Distinguish potential human problems of deficient water resources on a local, national,

and global scale and its effect on public policy
● Understand the sources and types of water pollution

Evidence of Learning
Summative Assessment (Unit 20 days)

● Plate Tectonics Puzzle
● Rock Cycle Analysis Worksheet
● Strategic Mineral of the World Mapping Activity
● Mt. St. Helens Video
● Surface Mining Cookie Pre-lab
● Mining Simulation Lab
● American Nuclear Society Pamphlet vs. Textbook Bias Analysis
● Watts the Cost?  Lab
● Solar Cooker Lab

Equipment needed: Solar cooker, Lab kits

Teacher Resources: Living in the Environment by Miller and Spoolman

Formative/Benchmark Assessments
● Labs
● Projects

● exam
● quizzes
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● Worksheets ● I Pad /I Phone Application Practice
Lesson Plans & Pacing Guide

Lesson Timeframe
Lesson 1

Geological features of the Earth 5 hours/ 7 days
Lesson 2

Renewable/non-renewable resources 2 hours/3 days
Lesson 3

Renewable/non-renewable energy 3 hours/3-4 days
Curriculum Development Resources:

Click the links below to access additional resources used to design this unit –
http//p2/ute/edu/watts
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Unit V Overview
Content Area: Air and Water:  Fundamentals and Environmental Quality
Unit 5 Title: The nature of the atmosphere and hydrosphere.
Target Course/Grade Level: AP Environmental Science/11-12th grade
Unit Summary: This unit covers the dynamics of the atmosphere and hydrosphere.  Man’s impact on
these areas is reviewed through air and water pollution, global warming, ozone depletion and the historical
legislation that attempts to control it.
Primary interdisciplinary connections: Air and water pollution have great consequences for public
health, the subsistence of species and the displacement of human populations.
21st century themes: Clean air and water policy has become more fully integrated in the developed
economies of the world.  How countries will tax pollution is a matter of intense debate.
Unit Rationale: The dynamics of these two Earth spheres determine the effects of pollutions locally and
globally.

Learning Targets
Content Statements:

1. Describe the greenhouse effect and its importance on Earth’s climate.
2. List various greenhouse gases, their sources, and identify those that have risen in the last few

decades and why.
3. Describe the pattern of Earth’s average surface-temperature fluctuation throughout geologic time,

focusing specifically on the last 10,000 years.
4. Describe the general trend of mean global temperature since 1860 weather record projections for

the future, and the consequences of global warming.
5. Describe the origin of stratospheric ozone and the role it plays in protecting life on Earth.
6. Briefly describe changes that have been occurring in stratospheric ozone, their causes and effects,

consequences, and proposals for slowing these changes.
7. Review major legislation and treaties designed to deal with the issues of global warming, ozone

depletion and increased UV light.
8. Briefly describe the structure of the atmosphere.
9. Distinguish between primary and secondary pollutants and sources.
10. List major classes of air pollutants and summarize their effects.
11. Describe how smog forms.  Differentiate between photochemical fog and industrial fog.  Describe

a thermal inversion and conditions under which it is most likely to occur.
12. Define acid deposition, its effects on ecological systems and human health, and strategies to

prevent.
13. Compare risks of indoor (especially radon and asbestos) and outdoor air pollutants and potential

effects on human health, plants, aquatic life, and materials.  Define noise pollution and its limits.
14. Summarize the Clean Air Act and relevant global treaties.  Discuss changes in air pollution prior

to and following the passage of the Clean Air Act. Discuss environmental criticisms of the CAA.
15. List prevention strategies and cleanup strategies to reduce air pollutants.
16. List unique qualities of water and the significance of these qualities for the role water plays in the

environment.
17. Briefly describe Earth’s water supply.  Compare amounts of salt water and fresh water, frozen

fresh water and water available for human use.  Define watershed and groundwater.
18. Summarize water use in the U.S. and the world, problems and possible solutions.
19. Identify areas of international water problems, their causes, and possible solutions.
20. List major types of water pollutants and examples of each.
21. Identify sources of water pollution (point and nonpoint sources).
22. Draw an oxygen sag curve to illustrate what happens to DO levels in streams below points where

degradable oxygen-demanding wastes are added.  Compare problems of lake water pollution to
those of stream pollution.
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23. Describe eutrophication.  List ways to prevent eutrophication and ways to clean up cultural
eutrophication.

24. Briefly describe and distinguish among primary, secondary, and tertiary sewage treatment.
25. Describe major laws that protect water quality in U.S. (Safe Drinking Water Act, Clean Water

Act, etc.).
NJSLS # New Jersey Student Learning Standards
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-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 relationship among Earth systems and
how those relationships are being modified due to human activity

HS-ESS2-1 Develop a model to illustrate how Earth’s internal and surface processes operate at
different spatial and temporal scales to form continental and ocean-floor features

HS-ESS2-2. Analyze geoscience data to make the claim that one change to Earth’s surface can create
feedbacks that cause changes to other Earth systems

HS-ESS2-3. Develop a model based on evidence of Earth’s interior to describe the cycling of matter by
thermal convection

HS-ESS2-2 Analyze geoscience data to make the claim that one change to Earth’s surface can create
feedbacks that cause changes to other 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-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-LS2-7 Design, evaluate, and refine a solution for reducing the impacts of human
activities on the environment and biodiversity

HS EES3-1 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-LS2-7: Design, evaluate, and refine a solution for reducing the impacts of human activities on the
environment and biodiversity

HS-ESS2-5 Plan and conduct an investigation of the properties of water and its effects on Earth
materials and surface processes

Unit Essential Questions

● What is the nature of the atmosphere and
hydrosphere?

● What are the major outdoor air and water
pollution problems?

● What are the health effects of air and
water pollution?

● How may the earth’s temperature and
climate change in the future and what are
the effects of these changes?

● How have we depleted ozone in the
stratosphere?

Unit Enduring Understandings

● The geology of a given area, combined with
atmospheric conditions, will determine the
climate and weather of a given area.

● Man’s development can lead to disruptions
in the hydrologic cycle

● For centuries, man has continuously added
an excess of unnatural gases and particulate
matter to the atmosphere.

● Man’s release of carbon dioxide into the
atmosphere is slowly warming up the planet.

● Man has utilized fossil fuels for the
advancement of society by harnessing the
Earth’s natural energy reserves.

Unit Learning Targets
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Students will ...
● Conclude the causes and consequences of global climate change.
● Indicate the potential negative consequences of ozone layer depletion.
● Identify the causes and consequences of air pollution.
● Appreciate the importance of the hydrologic cycle
● Analyze the human impact on the hydrologic cycle.  Distinguish potential human problems of

deficient water resources on a local, national, and global scale and its effect on public policy.
● Understand the sources and types of water pollution
● Identify the methods of sewage management and treatment
● Determine the sources and methods of solid waste disposal and possible public policy solutions.

Evidence of Learning
Summative Assessment (30 days)

● Effects of Acid Rain on Germination Rates Lab
● Hazardous Waste Research Project
● Class Trip: Sewage Treatment Plant
● Class Trip: Water Treatment Plant
● Chemical and Physical Analysis of Water Lab
● Test for Coliform in Various Water Samples
● EPA 20th Anniversary booklet
● Guest Speaker NJ Watershed Ambassador – watersheds
● Guest Speaker School Resource Officer - carbon monoxide poisoning
● Estimating Air Pollution Generated by Everyday Activities Lab

Equipment needed:
Water test kits, Air pollution lab kit, trip information, acid rain and germination lab kit
Teacher Resources:
Living in the Environment by Miller and Spoolman

Formative/Benchmark Assessments
● Quizzes
● Exams
● Projects

● Worksheets
● Reading portfolio
● I Pad/I Phone Application Practice

Lesson Plans
Lesson Timeframe

Lesson 1
Air Pollution:  Sources and Remediation 7 hours/9 days

Lesson 2
Water Pollution:  Types and Remediation 7 hours/9 days

Lesson 3
Hazards to Human Health 5 hours/7 days

Curriculum Development Resources

Click the links below to access additional resources used to design this unit:
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Unit Overview
Content Area: Food , Soil, and Pest Management
Unit 6 Title: Food Resource and Human Health
Target Course/Grade Level: AP Environmental Science/11-12th grade
Unit Summary: This study incorporates food production vs. human population.  Sustainability is a main
theme.  Management of agriculture to increase yields and application of pesticides, organic, and inorganic
fertilizer as well as genetic modification of foods are discussed.  Cost/benefits of modern agriculture are
weighed.
Primary interdisciplinary connections: Agriculture, as a solution to feed the world’s population, is a
controversial subject.  This is discussed historically through a land use lens.
21st century themes: Through clear cutting and desert expansion, arable land is becoming increasingly
scarce.
Unit Rationale: Agriculture has changed man from a hunter and gatherer to a more stationary,
established species.  The biological and cultural consequences of this change are integral to understanding
man’s role in the environment today.

Learning Targets
NJSLS New Jersey Student Learning Standards
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-ESS2-1 Develop a model to illustrate how Earth’s internal and surface processes operate at

different spatial and temporal scales to form continental and ocean-floor features
HS-ESS2-2 Analyze geoscience data to make the claim that one change to Earth’s surface can

create feedbacks that cause changes to other Earth systems
HS-LS2-7 Design, evaluate, and refine a solution for reducing the impacts of human activities on

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

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

HS-LS4-2 Construct an explanation based on evidence that the process of evolution primarily
results from four factors: 1) the potential for a species to increase in number, 2) the
heritable genetic variation of individuals in a species due to mutation and sexual
reproduction, 3) competition for limited resources, and 4) the proliferation of those
organisms that are better able to survive and reproduce in the environment.

HS-LS4-5: Evaluate the evidence supporting claims that changes in environmental condidtions
may result in: 1) increases in the number of individuals of some species, 2) the
emergence of new species over time, and 3) the extinction of other species.

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
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HS-ESS2-3. Develop a model based on evidence of Earth’s interior to describe the cycling of matter
by thermal convection

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

Unit Essential Questions

● In what way does man’s need for
agriculture affect the ecosystem

● Discuss how humans benefit
agriculturally from the hydrologic and P,
C and N cycle.

● Discuss how humans alter the hydrologic,
P, C and N cycle through farming.

● How does man’s industrial waste affect the
atmosphere?

● How does human activity affect the global
climate?

● Do the advantages of using synthetic
pesticides outweigh their disadvantages?

Unit Enduring Understandings

● Man’s actions, such as overhunting,
overharvesting, land destruction, and
pollution, has affected species.
Conservation science provides a tool to
maintain and possibly reintroduce a species
into an ecosystem.

● Man’s management of soil and pests has
altered some ecosystems significantly.

Unit Learning Targets
Students will ...

● Identify the major soil characteristics.
● Determine the causes of soil degradation and the corrective
● Measures needed to improve soil.
● Compare historical differences in agriculture and the advances that occur in the future.
● Appreciate the importance of sustainable agriculture on a global scale.
● Distinguish between the different public and private lands.

● Determine the sources and methods of solid waste disposal and possible public policy solutions.
● Analyze the human impact on the hydrologic, P, C and N cycles
● Distinguish potential human problems of deficient water resources on a local, national, and global

scale and its effect on public policy
● Understand the sources and types of water and soil pollution
● Identify the methods of pesticide and fertilizer management and treatment
● Identify the human and other wildlife hazards with increased pesticide and soil use

Evidence of Learning
Summative Assessment (Unit 20 days)

● Soil degradation lab
● GMO project

Equipment needed:
soil lab kit, videos, snake lab kit, LD-50 lab kit, other lab kits
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Teacher resources:
Living in the Environment by Miller and Spoolman

Formative/Benchmark Assessments
● Quizzes
● Exams
● Projects

● Worksheets
● Reading portfolio
● I Pad/I Phone Application Practice

Lesson Plans
Lesson Timeframe

Lesson 1
Structure and Types of Soil 5 hours/7 days

Lesson 2
Food Production 5 hours/7 days

Lesson 3
Environmental Impact of Food

Production—Pesticides and Fertilizer
4 hours/7 days
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Unit Overview
Content Area: Succession
Unit 7 Title: Change in the Environment
Target Course/Grade Level: AP Environmental Science/11-12th grade
Unit Summary: Communities change over time.  As organisms interact with the physical environment
and the biota, they can accelerate a natural progression called succession.
Primary interdisciplinary connections: Man’s intervention in quickening the pace of natural succession
is a major concern for resource planning.  Control of prey/predators and biodiversity can dictate the health
of the environment.  Policies determining land sequester and preservation will be examined.

21st century themes: Development and urbanization has changed the landscape.  Management of old
growth forests presents a major challenge to development.   The preservation of long term O2 supply and
plant biodiversity that yield medical products for example, are just two concerns that need careful
perspective.
Unit Rationale: Ecosystems are dynamic entities. The changes in the physical and biotic environment
can be predicted to an extent given certain parameters.

Learning Targets
Content statements:

1. Distinguish between old-growth forests, second-growth forests, tree farms and other forest
management programs.

2. List reasons why forests are commercially and ecologically important.
3. State the significance of rangelands and the major problems of overgrazing and predator control.
4. Briefly describe the extent of national parks and other land conservation options worldwide
5. Examine the impacts of wetland losses.
6. Describe various benefits of biodiversity.
7. Describe the general process of extinction; compare past extinctions to present extinctions with

the focus on human activities that directly increase extinction rates.
8. State and describe the major laws and treaties that deal with sustaining wild species, including

ESA & CITES.
9. Assess the advantages and disadvantages of using wildlife refuges, gene banks, botanical gardens,

urban land development and zoos to protect resources.
NJSLS New Jersey Student Learning Standards
HS-ESS3-6: Use a computational representation to illustrate the relationship among Earth systems

and how those relationships are being modified due to human activity
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 populations in ecosystems of different scales
HS-LS2-4 Use mathematical representations to support claims for the cycling of matter and flow

of energy among 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 ecosystem.

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

HS-LS4-4 Construct an explanation based on evidence for how natural selection leads to
adaptation of populations
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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-ESS2-7 Construct an argument based on evidence about the simultaneous coevolution of
Earth’s systems and life on Earth.

Unit Essential Questions
● Describe the difference between primary

and secondary succession.
● What factors govern the change from one

forest community to another?
● How do species replace one another in

ecological succession?
● How can we sustain the productivity of

communities such as grasslands by
controlling the numbers and distribution of
grazing livestock, and by restoring
degraded grasslands?

● How should we manage and sustain parks
and nature reserves?

Unit Enduring Understandings
● Primary succession is change in an area

that has been previously inhabited and
secondary succession is change in an area
that was previously inhabited.

● The structure and species composition of
communities and ecosystems change in
response to changing environmental
conditions through a process called
ecological succession.

● Sustaining biodiversity will require more
effective protection of parks and reserves
as well as positioning undisturbed land
areas for preservation.

Unit Learning Targets
Students will ...

● Distinguish between primary, secondary and climax succession of communities.
● Characterize the change in both the physical and biotic features in successional communities.
● Predict the trends in species composition and dominance in successional communities.
● Analyze the cost/benefit of modern developments in rangeland and park restoration and

preservation.
Evidence of Learning

Summative Assessment (Unit 20 days)
● Extinct, Endangered U.S., and Endangered World Species Project
● Jane Goodall video on Gombe
● Agenda 21 Presentation
● Class Trip to Audubon to Remove Invasive Species

Equipment needed: Video, class trip information.
Teacher Resources: Living in the Environment by Miller and Spoolman

Formative/Benchmark Assessments
● quizzes
● tests
● labs

● projects
● class trip
● I Pad/I Phone Application Practice

Lesson Plans
Lesson Timeframe

Lesson 1
The patterns of land and water ecological

succession
5 hours/7 days

Lesson 2
Management of park and reserve lands 5 hours/7 days

Lesson 3
Student Project Presentations. 5 hours/5 days 7 days

Teacher Notes:
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Curriculum Development Resources
Click the links below to access additional resources used to design this unit:
www.un.org/esal/sustdev/agenda 21

Unit Overview
Content Area: Economics, Environment, and Sustainability

Politics, Environment, and Sustainability
Environmental Worldviews, Ethics, and Sustainability

Unit 8 Title: Environment and Society
Target Course/Grade Level: AP Environmental Science/11-12th grade

Unit Summary: This unit studies the relationship between traditional capital and environmental costs.
The economic cost/benefits of a developed industrial society are contrasted with the sustainability of the
environment.  Current and future legislation are reviewed in order to examine this conundrum.

Primary interdisciplinary connections: A study of modern economies and how environmental
safeguarding fits in has to include political, economic and pure science.  Technology is looked upon as a
rescue of the sometime divergent interests of a developing economy and the preservation of the
environment.

21st century themes: Cap and Trade is being examined as a viable economic means of paying for the
costs of pollution.

Unit Rationale: Sustainability has to embrace both economic and environmental considerations.   How to
protect the environment from industrial degradation and stimulate economic growth in order to achieve
healthy and fulfilling lives is one of the daunting challenges of the 21st century.

Learning Targets
Content Statements

1. Distinguish among the different types of capital used to assess an economy.  Evaluate various
indicators of economic well-being and the strengths and weaknesses of each (GNP, GDP, ISEW,
HDI, NEW, NNP, GPI, etc.).

2. Distinguish between internal and external costs and benefits.  Define cost-benefit analysis and its
uses.

3. Define marginal costs and analyze various graphs and charts used by economists to determine
optimum amounts of pollution.

4. Discuss pros and cons of global trade and describe major global free trade agreements.
5. Trace the path of U.S. legislation from bill to law and examine how various political forces shape

legislation.

6. Analyze the role of courts in enforcing environmental regulations.
7. Examine pros and cons of various U.S. and international environmental regulations.
8. Define ethics; identify examples of environmental ethics and identify important individuals who

have made an impact in this field.
9. Examine the US transportation network and its impact from the building of canals to modern

highways.
10. Distinguish between instrumental value and intrinsic value.

NJSLS New Jersey Student Learning Standards
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HS-ESS3-6: Use a computational representation to illustrate the relationship among Earth systems and
how those relationships are being modified due to human activity

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 populations in ecosystems of different scales

HS-LS2-4 Use mathematical representations to support claims for the cycling of matter and flow of
energy among 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 ecosystem.

HS-ESS3-
4

Evaluate or refine a technological solution that reduces impacts of human activities on
natural systems

HS-ESS2-
3

Develop a model based on evidence of Earth’s interior to describe the cycling of matter
by thermal convection

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-LS4-4 Construct an explanation based on evidence for how natural selection leads to adaptation
of populations

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-ESS2-
7

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

Unit Essential Questions

● How has man utilized the Earth’s fossil fuels as
energy throughout history?

● How does man utilize renewable fuel in the
future in order to have a sustainable
ecosystem?

● How does human activity affect the global
climate?

● How does man’s industrial waste affect the
atmosphere?

● In what way does man’s need for agriculture
affect the ecosystem?

● How are economic systems related to the
biosphere?

● How can we put values on natural capital and
control pollution and resource use?

● How can we use economic tools to deal with
economic problems?

●How can reducing poverty help us to deal with
environmental problems?

Unit Enduring Understandings

● Ecological economists and most sustainability
experts regard human economic systems as
subsystems of the biosphere.

● Economists have developed several ways to
estimate values of a resource and the optimum
levels of pollution control and resource use.

● Comparing the likely costs and benefits of an
environmental action is useful, but it involves
many uncertainties.

● We can use resources more sustainably by
including their harmful environmental and health
costs in the market prices of goods and services.

● Reducing poverty can help us to reduce
population growth, resource use and
environmental degradation.
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Unit Learning Targets

Students will ...

● Distinguish natural capital, human capital and manufactured capital.
● Characterize economic growth, development and environmentally sustainable economic

development.
● Describe ways in which economists estimate the economic values of natural goods and services.
● Define cost-benefit analysis and discuss its strengths and weaknesses.
● Define GDP, per capital GDP and genuine progress indicator (GPI).
● Describe the benefits of shifting from environmentally unsustainable to more environmentally

sustainable government subsidies and tax breaks.
● Describe how poverty is related to population growth and environmental degradation.

Evidence of Learning
Summative Assessment (Unit 15 days):

● School House Rock video - How a bill becomes a Law
● Butterfly Video --documentary of Julia Hill & logging movement
● Timeline of Environmentalists
● Sustainability essay

Equipment needed:
Videos

Teacher Resources:
Living in the Environment by Miller and Spoolman

Formative/Benchmark Assessments
● Quizzes
● Tests
● Labs
● Projects

Lesson Plans
Lesson Timeframe

Lesson 1
Measures of Economic Growth of Developed

Countries
5 hours/7 days

Lesson 2
Environmental Costs-Benefits 4 hours/6 days

Lesson 3
Case Study:  How Poverty is related to Economic

Growth and Sustainability
3 hours/ 4 days

Teacher Notes:

Curriculum Development Resources
Click the links below to access additional resources used to design this unit:
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Unit Overview
Content Area: AP Environmental Science Test Preparation/Project Science
Unit 9 Title: AP Environmental Science Test
Target Course/Grade Level: AP Environmental Science/11-12th grade
Unit Summary: This unit will review the entire academic year in preparation for the AP Environmental
Science exam.  After the exam, independent study projects on environmental science will be assigned,
including independent variable experimentation on light, fertilizer, salt and toxicity levels using model
organism, duckweed.
Primary interdisciplinary connections: Science is both a process and a large body of knowledge.
21st century themes: Meta research in the science/humanities is a skill set that must be implemented in
order to be able to access information and understand the world.
Unit Rationale: Students will connect the concepts that they have learned with a large formal assessment
and an independent project.

Learning Targets
NJSLS New Jersey Student Learning Standards
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-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 relationship among Earth systems and
how those relationships are being modified due to human activity

HS-ESS2-1 Develop a model to illustrate how Earth’s internal and surface processes operate at
different spatial and temporal scales to form continental and ocean-floor features

HS-ESS2-2. Analyze geoscience data to make the claim that one change to Earth’s surface can create
feedbacks that cause changes to other Earth systems

HS-ESS2-3. Develop a model based on evidence of Earth’s interior to describe the cycling of matter by
thermal convection

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

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 ecosystem.

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

HS-ESS2-5 Plan and conduct an investigation of the properties of water and its effects on Earth
materials and surface processes

HS-ESS3
-4

Evaluate or refine a technological solution that reduces impacts of human activities on
natural systems

HS-ESS2
-3

Develop a model based on evidence of Earth’s interior to describe the cycling of matter by
thermal convection
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HS-ESS3
-2.

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

HS-LS4-
4

Construct an explanation based on evidence for how natural selection leads to adaptation
of populations

HS-LS2-2 Use mathematical representations to support and revise explanations based on evidence about

factors affecting biodiversity and populations in ecosystems of different scales

HS-LS2-8 Evaluate the evidence for the role of group behavior on individual species’ chances to survive and

reproduce.

Unit Essential Questions
● In what way does man’s need for developing

economies affect the environment?

Unit Enduring Understandings
● Comparing the likely costs and benefits of an

environmental policy and approach is useful, but it
involves many uncertainties and is a complex
process.

Unit Learning Targets
Students will ...

● All learning objectives of the course apply.
Evidence of Learning

Summative Assessment (10 days)
Practice exams:

● Multiple choice and free response samples.
● Scoring  rubrics.

Formative/Benchmark Assessments
● Practice tests
● Scoring rubric
● I Pad/I Phone Application Practice

Lesson Plans
Lesson Timeframe

Lesson 1
Practice multiple choice 5 hours/7 days

Lesson 2
Practice free response and scoring 4hours/5 days

Lesson 3
Rubric of Independent Project 15 hours/18 days
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