
Environmental Science A Overview and Syllabus 

Environmental science is an interesting, important, and timely field. 
 
Prerequisites. To be successful in this class, students should: 

● have previously taken a high school biology class. 
● be self-motivated and work well independently 

 
Some experience with Microsoft Excel (or similar spreadsheets) is helpful, but not required. 
 
Needed Materials. Students do not need a separate textbook with this class. However, each student 
needs an environmental science notebook. This can be a spiral notebook, a loose leaf notebook, or a 
digitally-created notebook. Each student will use his or her notebook to make notes on important ideas in 
each unit. Students can (and should) use their notebook as an aid when completing weekly reviews. 
Keeping the notebook current will result in higher class performance. 
 
Course Objectives. The overal goal of this class is to provide students with the scientific principles, 
concepts, and methodologies required to understand the interrelationships of the natural world, to identify 
and analyze environmental problems, both natural and human-made, to evaluate the relative risks 
associated with these problems, and to examine alternative solutions for resolving or preventing them. 
Upon completion of this course students will: 

● know and understand the levels of the ecological hierarchy 
● appreciate the integration of natural processes that govern the natural world 
● appreciate the importance of maintaining a sustaining biosphere for the continued presence of a 

human population on the earth 
● understand the pragmatic and realistic difficulties of integrating human societal needs without 

further compromising ecological processes 
● become familiar with the ecological background to global environmental problems 
● realize the consequences of our individual and joint actions upon the biosphere 

 
Course Overview. This college-prep level course is designed to acquaint you with the physical, 
ecological, social, and political principles of environmental science. The processes of science are used to 
analyze and understand the inter-relationships between humans and the natural environment. The course 
shows how ecological realities and the material desires of humans often clash, leading to environmental 
degradation and pollution. The first semester contains 7 units: 
 

1. Introduction to Environmental Science 
2. Environmental Systems 
3. Species, Populations, Interactions, and Communities 
4. Human Populations 
5. Biomes and Diversity 
6. Environmental Conservation 
7. Food and Agriculture 

 
Unit Overviews. Each unit begins with a case study of a relevant and illustrative real world environmental 
problem, leads students through important background information, then helps students consider and 
analyze related concepts, challenges, and solutions.  
 
Here is an overview for each unit: 
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Unit 1: Introduction to Environmental Science. This unit begins with a case study of the Reefs of Apo 
Island, exploring the ecological and economic impacts of restoring a coral reef fishery devastated by prior 
overfishing. Then environmental science is introduced as a field of study influenced by many different 
disciplines. 

 
Key Ideas: 

►Case studies are real life examples of environmental science in action and can help 
illustrate important concepts that apply all over the world. 
►Environmental Science is the systematic study of our environment and our place in it. 
►Environmental Science is an interdisciplinary field of study drawing on many other 
scientific, cultural, and political areas. 
►Science is a way of producing knowledge. It is a process that incorporates precision, 
reliability, testability, reproducibility, and skepticism. 
►Probability is a branch of statistics that helps determine if results of a study or 
experiment are due to simply to chance or are indeed significant. 
►Conservation efforts in the US began in the late 1800's and continue today. 
Environmentalism arose in the 1960's leading in the past decade to a more global view. 

 
Unit 2: Environmental Systems. This unit begins with a case study of a natural system for wastewater 
treatment. The focus then turns to energy - one of the most important concepts in environmental science - 
and includes photosynthesis and food webs. Finally, the cycling of essential materials is examined. 

Key Ideas: 
►Systems are networks of interactions among interdependent components and 
processes. 
►Energy, the ability to do work, is essential for life.  Energy can be neither created nor 
destroyed. 
►Energy flows through the environment through food webs starting with the process of 
photosynthesis. Each time energy is transferred to a higher trophic level, some is lost. 
 ►There are materials that are essential for life. Particularly important are water, carbon, 
nitrogen, phosphorus, and sulfur. 
►Whereas energy for life comes from the sun and flows through trophic levels, essential 
materials for life are cycled. 
►These materials are neither created new nor used up in this process. Instead, they just 
move through the environment being temporarily used (in a long term view) by living 
things during some part of the cycle. 

 
Unit 3: Species, Populations, Interactions, and Communities. This unit begins  with a case study of 
Cedar Creek Natural History Area, the site of an experiment on the importance of species diversity for 
environmental resiliency.  Next, we explore how species diversity arises through the interaction of 
adaptation, natural selection, and tolerance limits. Then we focus on how species interactions 
(competition, predation, symbiosis) shape communities.  

 
Key Ideas: 

►Systems are networks of interactions among interdependent components and 
processes. 
►Energy, the ability to do work, is essential for life.  Energy can be neither created nor 
destroyed. 
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►Species diversity is the number of different species found in an ecosystem. A cornfield 
has a high number of individual plants but low species diversity. A natural prairie usually 
has many different species of plants and so has high species diversity. 
►The greater the species diversity in an ecosystem, the better that ecosystem can 
successfully respond to environmental stresses. 
►Adaptation and natural selection act to increase species diversity. 
►The way species interact with each other (predation, competition, symbiosis, etc.) 
helps shape communities of species. 
►Carrying capacity is the greatest population size an area can support 
►r-selection and K-selection are two very different reproductive strategies 
►Communities change over time through the process of succession 
 

Unit 4: Human Populations. We begin this unit with a case study comparing the approaches to 
population growth reduction in Kerala, India, and China.  Next,  we will look at the history of human 
population growth and the factors affecting population growth rates. 
 

Key Ideas: 
► Human population has grown exponentially since the Industrial Age, bringing present 
and future challenges. 
►There are differing viewpoints on the risks and opportunities associated with population 
growth. 
►Population growth rates are determined by factors such as fertility rates, mortality 
rates, and life expectancy. 
 

Unit 5 Biomes and Biodiversity.  We begin this unit with a Case Study on the Reintroduction of the Wolf 
to the Yellowstone ecosystem. Then we look at the concept of "biome" and explore many of Earth's 
biomes. We then.explore biodiversity - the variety of life in  an ecosystem. Biodiversity is measured in 
three ways - genetic diversity, species diversity, and ecological diversity, which is the richness and 
complexity of a biological community (niches, trophic levels, processes, and cycles). This unit also 
includes an examination of the Endangered Species Act, an investigation of how technology is used to 
learn more about wildlife, and an activity introducing more data analysis skills.  

 
Key Ideas: 

►Ecosystems are complex and can be difficult to study, but healthier, more stable 
ecosystems tend to have greater biodiversity. 
►Areas with similar climatic factors typically have similar ecosystems. 
►Biomes are broad, regional types of biological communities with similar climate 
conditions, growth patterns, and vegetation types. 
►Biodiversity is the variety of living things in an area 
►Biodiversity helps stabilize ecosystems 
►Habitat destruction is a major cause of extinction and also threatens biodiversity 
►The Endangered Species Act has proved beneficial to many species but has not been 
without controversy 

 
Unit 6: Environmental Conservation. We begin this unit with a case study of a golf course that was 
designed with conservation principles in mind.  Then we examine the importance, impact, and plight of 
forests. Forests provide important habitat for many species and provide us with many products, yet are 
rapidly disappearing. Grasslands also provide important wildlife habitat, but overgrazing with domestic 
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animals can lead to their destruction. The concept of "sustainable use" is introduced and applied to both 
forest and grassland management. We also look at ecosystem preservation - the practice of setting aside 
large tracts of land for various purposes. The U.S. Forest Service, National Park Service, and other 
national agencies play important roles in managing or protecting ecosystems, and contrast the impacts of 
unregulated hunting/poaching with those of regulated hunting.  
 

Key Ideas: 
► Environmental conservation is the wise use of environmental resources. 
►Sustainable use practices use natural resources in such a way that the resource is 
replenished at the same rate in which it is used. 
►Forests provide valuable products such as fuel, lumber, and paper, but deforestation 
threatens many areas.  
► Overgrazing damages grasslands. Properly managed grazing enhances grasslands 
► Public lands have been set aside in the U.S to help preserve ecosystems. 
►The National Park Service protects and preserves unique ecosystems while allowing 
for low impact activities. 
►Wilderness areas are kept in pristine condition, allowing only non-motorized activities. 
►Wildlife refuges protect critical habitat for maintaining wildlife abundance and diversity. 
 

Unit 7: Food and Agriculture. We start the unit with a case study on the Land Institute, a research 
institute working on a major agricultural development that researchers hope could significantly increase 
crop sustainability. Then we examine how we feed a growing world, and some of the associated impacts 
with those processes. Next, we focus on soil as a renewable resource, and how in many parts of the 
world agricultural practices do not support soil's sustainability. Then we turn to the impact of wind and 
water erosion of topsoil and techniques that reduce erosion to create more sustainable agricultural 
practices. 
 

Key Ideas: 
 
►In many places of the world people do not have enough food to eat 
►Modern agricultural practices can ensure ample food supplies but can also have 
environmental consequences 
►Some agricultural methods can promote sustainability and support biodiversity 
►Soils are complex ecosystems made up of pieces of weathered rock, decomposing 
organic matter, and living organisms. 
►Soils occur in layers called horizons. 
►Soil erosion (from wind and water) is a significant problem worldwide. 
►Sustainable agricultural practices can help conserve water and topsoil. 

 
 
 
 
 


