
 

AHS Environmental Science 

Curriculum Guide 
Unit 1—Intro to Environmental Science  Nine Weeks 1      

#of Lessons  25 

Overview:  
Students will understand our environment in relationship to society. Students will understand the scientific method, statistics and 
models and how to make informed scientific decisions. Students will understand the geosphere, atmosphere, hydrosphere and 
biosphere. 

Content to Learn: 
• Identify the major biomes of the world and their defining characteristics. 
• Diagram the major nutrient and mineral cycles and describe how humans have influenced these cycles. 
• Define ecology and distinguish between several ecological levels. 
• Draw and explain typical pyramids of numbers, biomass, and energy. 
• Explain several factors that affect changes in population size. 
• Describe the importance of biodiversity in a stable ecosystem. 
• Science is a process. 
• Earth's landscapes are the result of interactions within Earth's natural systems. 
• Elements are constantly cycling through Earth's systems. 
• Humans must practice sustainable methodologies in order to conserve resources. 
• The Earth is one interconnected system. 
• The conversion of energy is the basis for all ecological systems. 
• Human use of Earth's resources varies according to many factors. 
• Humans alter natural systems. 

Standards: 
LS2.3-Construct and revise an explanation based on evidence for the cycling of matter and flow of energy in aerobic and anaerobic conditions.  
LS2.4-Use mathematical representations to support claims for the cycling of matter and flow of energy among organisms in an ecosystem. LS2.5
-Develop a model to illustrate the role of photosynthesis and cellular respiration in the cycling of carbon among the biosphere, atmosphere, hy-
drosphere, and geosphere. LS2.7-Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and 
biodiversity. ESS2.3-Develop a model based on evidence of Earth’s interior to describe the cycling of matter by thermal convection. ESS2.6-
Develop a quantitative model to describe the cycling of carbon among the hydrosphere, atmosphere, geosphere, and biosphere. 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.  

Possible Resources: 
Text Chapter 1-3 
ppt 
Bill Nye/Bozman videos 
Data Labs 
Worksheets 
C-K12 Curriculum 
Internet research projects 

Essential Question(s): 
• How do weather, climate, and ocean circulation influence or 
affect the environment? 
• What physical, chemical, and biological factors influence  
climate? 
• How do elements cycle through the biosphere, hydrosphere, 
and geosphere? 

• What is sustainability and how is it a goal of environmental 
science? 
• What causes changes in ecosystems? 
• What is the process of natural selection? 
• What is the source for nearly all processes on Earth? 



 

AHS Environmental Science 

Curriculum Guide 
Unit 2—Ecology  Nine Weeks 2      

#of Lessons  35 

Overview:  
Students will explore how ecosystems are structured. Learning about the needs of organisms will prepare students to understand 
the interdependence of organisms and their relationship with the ecosphere. They will investigate biotic and abiotic factors in an 
ecosystem and how those factors interact.  

Content to Learn: 

 Distinguish between the biotic and the abiotic factors in an ecosystem.  

 Identify what organisms need to survive.  

 Trace how matter is cycled through ecosystems.  

 Trace the movement of matter and energy in food webs.  

 Describe how energy is transferred from the sun to producers and consumers.  

 Illustrate energy and matter transfers in a food web.  

 Diagram energy flow and biomass in a community using an energy pyramid.  

 Explain the difference between niche and habitat.  

 Explain why different species can occupy the same habitat, but not the same niche (without competition).  

 Describe the types of interactions among organisms (predator/prey, competition, parasitism, mutualism, commensalism) and how they contrib-

ute to ecosystem stability.  

 Explain the importance of keystone species to ecosystem stability.  

 Describe ways in which biodiversity is important to ecosystems and humans  

 Describe ways in which species are threatened (habitat destruction, invasive species, harvesting, hunting, poaching, pollution) and evaluate 

which of those threats have the largest impact  

 Define and state examples of endangered and threatened species  

 Compare and contrast primary and secondary succession and the changes in biodiversity which occur  

 Describe the composition and structure of the Earth  

 Explain how tectonic plate action influences factors which influence biodiversity  

 Describe how wind and water alter Earth’s surface over time  

 Compare and contrast surface and deep ocean currents  

 Describe how the ocean helps regulate the atmospheric temperature of the Earth  

 Describe how natural phenomena (tsunamis, hurricanes, earthquakes, volcanoes, ENSO, etc.) alter ecosystems locally and globally  

 Describe efforts to save species and protect biodiversity  

 Explain the importance of protecting entire ecosystems . 

Standards: 
LS2.1-Use mathematical and/or computational representations to support explanations of factors that affect carrying capacity of ecosystems at different scales. 
LS2.2-Use mathematical representations to support and revise explanations based on evidence about factors affecting biodiversity and populations in ecosystems 
of different scales. LS2.3-Construct and revise an explanation based on evidence for the cycling of matter and flow of energy in aerobic and anaerobic conditions. 
LS2.4-Use mathematical representations to support claims for the cycling of matter and flow of energy among organisms in an ecosystem 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. LS2.6-
Evaluate 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. LS2.7-Design, evaluate, and refine a solution for reducing the impacts of human activities on 

Possible Resources: 
Text Chapters 4-7 
ppt 
Bill Nye/Bozman videos 
Data Labs 
Worksheets 
C-K12 Curriculum 
Internet research projects 

Essential Question(s): 
 How are living things dependent on each other and the envi-

ronment?  
 How do different factors interact to form the diversity of eco-

systems present on Earth today?  

 How does biodiversity provide health to ecosystems? 
 How does energy flow through ecosystems? 

        



 

AHS Environmental Science 

Curriculum Guide 
Unit 3—Populations Nine Weeks 2      

#of Lessons  20 

Overview:  
Students will explore how different factors affect the growth of populations. Students will look at ways humans manipulate their 
environment and how uncontrolled human population growth has negative impacts on the planet. 

Content to Learn: 
 Compare and contrast population density and dispersion.  
 Describe exponential population growth and its impact in comparison to logistic growth.  
 Describe four factors (birth rate, death rate, immigration, emigration) that affect population size.  
 Describe reproductive potential and how it impacts the growth rate of a population.  
 Explain how density dependent and density independent limiting factors regulate population size.  
 Describe carrying capacity.  
 Describe how interactions among organisms (competition, predation) affect population size.  
 Explain how technological advances have affected the size and growth rate of human populations throughout history. (D 45) De-

scribe properties scientists use to predict population sizes (age structure, survivorship, fertility rates, migration).  
 Make predictions about population trends based on age structure.  
 Describe the four stages of the demographic transition.  
 Compare population growth problems in more developed countries and in less developed countries.  
 Describe worldwide population projections into the next century.  

Standards: 
ESS3.3-Create a computational simulation to illustrate the relationships among management of natural resources, the sustainability of human 
populations, and biodiversity. ESS3.4-Evaluate or refine a technological solution that reduces impacts of human activities on naturalsystems. 
ESS3.6-Use a computational representation to illustrate the relationships among Earth systems and how those relationships are being modified 
due to human activity. LS2.7-Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and biodi-
versity. LS2.8-Evaluate the evidence for the role of group behavior on individual and species’ chances to survive and reproduce. 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 re-
sources, and (4) the proliferation of those organisms that are better able to survive and reproduce in the environment. LS4.3-Apply concepts of 
statistics and probability to support explanations that organisms with an advantageous heritable trait tend to increase in proportion to organisms 
lacking this trait.  

Possible Resources: 
Text Chapters 8-10 
ppt 
Bill Nye/Bozman videos 
Data Labs 
Worksheets 
C-K12 Curriculum 
Internet research projects 

Essential Question(s): 
 How and why do populations change over time?  
 What is the carrying capacity of the Earth?  

 How does human population growth impact the environment?  
 What can be done to limit human population growth?  

 

 



 

AHS Environmental Science 

Curriculum Guide 
Unit 4—Water, Air, Land  Nine Weeks 3      

#of Lessons  40 

Overview:   

Students will explore how we use our land and water environments and how this use impacts the environment and other living 

things. Human activities that cause air pollution and climate change will be discussed.  

Content to Learn: 
 Describe the composition of the atmosphere and how the greenhouse effect allows living things to survive on the Earth.  

 Name primary air pollutants and their sources.  

 Describe short and long term effects of air pollution on human health.  

 Explain the causes of indoor air pollution and how it can be prevented.  

 Explain how the release of sulfur and nitrogen into the atmosphere can form acid rain, and how acid rain affects water sources, organisms and 
human-made structures.  

 Describe how countries are working to solve the problem of acid precipitation.  

 Explain why carbon dioxide content in the atmosphere is increasing.  

 Explain how the accumulation of carbon dioxide (CO2) in the atmosphere increases Earth’s “greenhouse” effect and may cause climate chang-
es. 

 Describe the impact of climate change on human health and the environment.  

 Identify ecosystem services provided by grasslands, forest lands, wetlands and aquatic ecosystems.  

 Describe the benefits and disadvantages of land uses such as farmland, rangeland, parks, wilderness areas and residential areas.  

 Create a model that simulates land use development with the combined input of various members of a community.  

 Describe the environmental effects of deforestation.  

 Describe the distribution of Earth’s water resources.  

 Describe the relationship between groundwater and surface water in a watershed.  

 Identify ways that water can be conserved.  

 Identify patterns of global water use.  

 Identify how water is used in homes, in industry and in agriculture.  

 Describe and evaluate the current role of aquaculture in providing food for the human population.  

 Compare point source pollution and nonpoint source pollution.  

 Describe thermal pollution.  

 Describe groundwater pollution and explain why remediation is difficult.  

 Explain how the accumulation of mercury, phosphates and nitrates affects the quality of water and the organisms that live in rivers, lakes and 
oceans.  

 Compare and contrast natural and artificial eutrophication.  

 Model biomagnification of toxins through an aquatic food chain.  

Standards: 
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. ESS2.4-
Use a model to describe how variations in the flow of energy into and out of Earth systems result in changes in climate. ESS2.6-Develop a quantitative model to 
describe the cycling of carbon among the hydrosphere, atmosphere, geosphere, and biosphere. 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. ESS3.2-Evaluate competing design solu-
tions for developing, managing, and utilizing energy and mineral resources based on cost benefit ratios. ESS3.3-Create a computational simulation to illustrate the 
relationships among management of natural resources, the sustainability of human populations, and biodiversity. ESS3.4-Evaluate or refine a technological solu-
tion that reduces impacts of human activities on natural systems. ESS3.5-Analyze geoscience data and the results from global climate models to make an evi-
dence-based forecast of the current rate of global or regional climate change and associated future impacts to Earth systems. ESS3.6-Use a computational repre-
sentation to illustrate the relationships among Earth systems and how those relationships are being modified due to human activity. 

Possible Resources: 
Text Chapters 11-15 
ppt 
Bill Nye/Bozman videos 
Data Labs 
Worksheets 
C-K12 Curriculum 
Internet research projects 

Essential Questions: 
 How does the consumption of resources change the land envi-

ronment?  
 How does the consumption of resources change the atmos-

phere?  

 How does the consumption of resources change water envi-
ronments?  

 What are possible solutions to problems caused by humans 
altering the land, water and atmosphere?  

 



 

AHS Environmental Science 

Curriculum Guide 
Unit 5—Mineral and Energy Resources  Nine Weeks 3     

#of Lessons  25 

Overview:  
Students will explore different sources of energy and mineral resources used to power and shape our world. Some of these re-
sources are renewable and some are nonrenewable. Advantages and disadvantages of all different sources will be discussed. Ex-
traction of energy and mineral resources has social, economic, environmental and political costs and benefits. Energy and mineral 
resources are not uniformly distributed across the planet and this can contribute to geopolitical conflicts. As the human population 
increases, nonrenewable energy resources become scarcer. Students will look at ways to conserve energy and minerals and re-
duce their consumption and how advances in science and technology can change the sources of energy and materials we use in 
the future.  

Content to Learn: 
 Explain, using examples, how energy can be transformed from one form to another.  
 Describe the various ways humans use energy resources and reasons we need energy for our survival.  
 Compare and contrast renewable and nonrenewable energy sources.  
 Describe commonly used nonrenewable fuels and recognize their origins (coal, oil, gas, nuclear).  
 Analyze the current availability of non-renewable, fossil fuel energy sources and various predictions regarding future availability.  
 Evaluate the environmental impact of extracting and using fossil fuels.  
 Evaluate the environmental impact of using nuclear power.  
 Describe various forms of renewable energy (solar, wind, hydroelectric, geothermal, biomass) in terms of how energy is pro-

duced (what is the raw material and what are the energy requirements, relative cost, and availability), renewal rates and limita-
tions.  

 Describe newer energy technologies (tidal power, OTEC, hydrogen).  
 Compare advantages and disadvantages of solar, wind, hydroelectric, geothermal, biomass, tidal, OTEC, hydrogen powers.  
 Identify patterns of energy use and production in the United States and in the world..  
 Describe the relationship between energy consumption and living standards in different parts of the world.  
 Evaluate how world-wide distribution of energy resources impact geopolitical relations.  
 Explain the difference between energy efficiency and energy conservation.  
 Identify ways that you can conserve energy in your daily life.  

Standards: 
ESS2.4-Use a model to describe how variations in the flow of energy into and out of Earth systems result in changes in climate. 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. ESS3.2-Evaluate competing design solutions for developing, managing, and utilizing energy and mineral re-
sources based on cost benefit Ratios. ESS3.3-Create a computational simulation to illustrate the relationships among management of natural 
resources, the sustainability of human populations, and biodiversity. ESS3.4-Evaluate or refine a technological solution that reduces impacts of 
human activities on natural systems. 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. ESS3.6-Use a computational 
representation to illustrate the relationships among Earth systems and how those relationships are being modified due to human activity. PS3.3-
Design, build, and refine a device that works within given constraints to convert one form of energy into another form of energy. 

Possible Resources: 
Text Chapters 16-19 
ppt 
Bill Nye/Bozman videos 
Data Labs 
Worksheets 
C-K12 Curriculum 
Internet research projects 

Essential Question(s): 
 How will we be able to depend on nonrenewable energy 

sources for our energy needs in the future? 
 What are the potential uses and limitations of renewable ener-

gy sources? 

 Why is it important to develop alternative energy sources? 
 How is the environment impacted by humans energy use? 
 How can we use Earth's resources sustainability? 
 At what point do the costs of mining outweigh the benefits? 

 



 

AHS Environmental Science 

Curriculum Guide 
Unit 6—Our Health and Our Future Nine Weeks 4      

#of Lessons  20 

Overview: 
Students will understand pollution and human health along with biological hazards. Students will understand the economics of  
environmental issues, environmental policies in the US and the importance of the individual and the environment.  

Content to Learn: 

 Describe why affluent societies tend to have the most impact on the environment.  
 Discuss how governments can be overwhelmed by population growth in poor societies.  
 List examples of how land overuse and excessive land clearing are spin offs of a meeting a poor societies survival needs.  
 Explain how the gap in the wealth gap both in the world and within societies causes an unequal distribution of the world’s re-

sources.  
 Describe how the development of nations affects ecosystems and the human quality of life.  
 Describe the pros and cons of technology as related to both our environmental impact and its reduction.   
 Describe some of the chemical hazards that are in our outside air, water and land. Explain their sources, how we might be ex-

posed, and the effects on our health.  
 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. 
 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. 

Standards: 
ESS2.4-Use a model to describe how variations in the flow of energy into and out of Earth systems result in changes in climate. ESS2.5-Plan and 
conduct an investigation of the properties of water and its effects on Earth materials and surface processes. ESS2.6-Develop a quantitative mod-
el to describe the cycling of carbon among the hydrosphere, atmosphere, geosphere, and biosphere. 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. 
ESS3.3-Create a computational simulation to illustrate the relationships among management of natural resources, the sustainability of human 
populations, and biodiversity. ESS3.4-Evaluate or refine a technological solution that reduces impacts of human activities on natural systems. 
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. ESS3.6-Use a computational representation to illustrate the relation-
ships among Earth systems and how those relationships are being modified due to human activity. LS4.6-Create or revise a simulation to test a 
solution to mitigate adverse impacts of human activity on biodiversity. ETS1.1- Analyze a major global challenge to specify qualitative and quanti-
tative criteria and constraints for solutions that account for societal needs and wants.ETS1.3-Evaluate a solution to a complex real-world problem 
based on prioritized criteria and  tradeoffs that account for a range of constraints, including cost, safety, reliability, and aesthetics as well as pos-
sible social, cultural, and environmental impacts . 

Possible Resources: 
Text Chapters 20-21 
ppt 
Bill Nye/Bozman videos 
Data Labs 
Worksheets 
C-K12 Curriculum 
Internet research projects 

Essential Questions: 
 How can we balance our needs for housing and jobs with the 

needs of the environment? 
 How can we balance our growing demand for food with our 

need to protect the environment? 
 What is the relationship between environmental health and our 

own health? 
 How can we ensure everyone has clean air to breathe? 
 How can we best balance our own interests and needs with 

the health of the environment? 

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

 How can we best balance our own interests and needs with 
the health of the environment? 

 How can we reduce our use of ozone depleting products and 
reduce the emissions of greenhouse gases? 

 What are the causes and consequences of a warming Earth? 
 Why is it important to protect biodiversity? 

 


