AP  Environmental Science Syllabus

Course Description

The equivalent of an introductory college course in environmental science, this is a comprehensive, integrated exploration of biological, chemical and physical aspects of ecological issues, principles, and methods, including field study.

The interdisciplinary curriculum draws on interrelationships between the natural 

and social sciences, and more global considerations, such as environmental justice and ethics. 

Topics covered include ecosystem and biome study, managing, restoring, and protecting ecosystems, energy efficiency and renewable energy, global climate change and ozone loss, water and land resources, and sustaining human societies.

The course provides instruction in each of the seven content areas outlined in the AP Course Description:  Earth Systems and Resources, The Living World, Population, Land and Water Use, Energy Resources and Consumption, Pollution, and Global Change.

Course Prerequisites 
AP Environmental Science is open to students in grades 11 and 12 who have completed chemistry and advanced (college preparatory level) biology. Enrollment in AP Environmental Science is a yearlong commitment and requires submission of test results for the corresponding AP test.

Textbook

Miller, G. Tyler.  Living in the Environment:  Principles, Connections, and Solutions. 14th Ed. Pacific Grove, Calif: Brooks/Cole 2005.

Class Profile

Section size averages 30 students.  The class periods are 55 minutes long, and a lab period is scheduled once a week. This lab period is devoted to hands-on laboratory experiences,  which involve structured observation, gathering and analysis of data, field work, and experimental design.

The course meets for the entire academic year: two semesters, each consisting of two nine-week quarters.

Testing

Unit tests consist of 50-60 multiple-choice questions. There is a comprehensive final at the end of the first semester, and at the end of the year.

Course Outline

Fall Semester
Unit 1:  3 weeks

Chapter 1

Topic:  Environmental problems, their causes and sustainability

Problems:  Exponential human population growth, resource depletion, globalization, poverty, uneven distribution of resources, affluence and environmental footprint

Solutions:  Living more sustainably, ending our own ecological ignorance

Activities:  Reading the Lorax

Completing a short study of the local indigenous people, as an exemplar of a sustainable society

Labs: 

Tragedy of the commons simulation:  Students work in groups to simulate the depletion of resources that occur when all in a group act for individual gain without regard to community interest

The power of doubling:  simulation and analysis of the continuum of exponential growth

Ecological footprint:  students use formulae to estimate their own ecological footprints, then compare them to typical footprints of people from less affluent countries

Videos: World Population.  Washington, D.C.  Population Connection.

The Sacred Balance:  The Matrix of Life.  David Suzuki.

Chapter 2

Topic:  Environmental history:  learning from the past

U.S. Environmental History

The Tribal Era:  What can we learn from the people who lived here for 20,000 years before European arrival?

The Frontier Era:  Loss of biodiversity, frontier attitude

Case Study:  The American Bison

The early conservation era and the environmental era

Individuals matter:  Thoreau, Muir, Roosevelt, Carson

Videos:  Earth-Planet, Universe.  John Muir.  

Rachel Carson’s Silent Spring.

Test:  Chapters 1 and 2
Unit 2:  2 weeks

Chapter 4.1-4.5 

Topic:  Ecology and ecosystems

Matter cycles, energy flows, life webs

The nature of ecology

Labs:  UC Grinnell nature area field study, UC Berkeley

This field science study helps students answer:  What are the major abiotic and biotic parts of an ecosystem and How do scientists study ecosystems?

Students make qualitative study of an oak grassland habitat, a coastal redwood habitat, and a riparian habitat.  Students make structured journal entries.  Two sessions are required.  

Owl Pellet Lab:  Students dissect owl pellets and construct vertebrate skeletons

Video:  Understanding Ecosystems.  Educational Video Network.

Natural History of Barn Owls:  All That Remains.  Carolina Audiovisual.

Test:  Chapter 4.1-4.5
Unit 3:  2 weeks

Chapter 3

Topics:  Science, systems, matter and energy

Models and systems, the laws of thermodynamics and the law of conservation of matter

Chapter 4.6-4.8

Topics:  Soils, biogeochemical cycles

Labs:  Soil labs, Parts I and II

Students conduct comprehensive physical  and chemical analyses of soil, testing various samples for N, P, and K levels. Students also test pH.  This continues with a Soil observation lab, in which students observe and describe 10 samples of  soil identifying soil horizon layers and soil textures. Students also construct Berlese funnels and isolated soil arthropods, and make observations of leaf litter using dissecting microscopes.

Test:  Chapter 3 and Chapter 4.6-4.8
Unit 4:  2 weeks

Chapter 5

Topic:  Evolution and biodiversity

Origins of life, evolution and adaptation, ecological niches and adaptation

Labs:  Plant adaptation:  students understand that evolution results from selection acting upon genetic variation within a population. 

Each lab group is given particulars of a specific environment, and posits logical adaptations.  The class then discuss real-life adaptations, with power-point illustration.

Geologic time line activity:  Examination of fossils, construction of geologic time line, placement of fossils in correct eras

Fossil activity:  Students determine the evolutionary relationship of fossils based on age and morphology, analyzing the characteristics of fossils to place them in similar lineage groupings.

Cladistics:  Phylogenetics and cladistics.  Organisms are sorted based on identified features, and students use logic to place them on a phylogenetic tree

Test:  Chapter 5

Unit 5:  2 weeks

Chapter 6

Topic: Biomes

Weather, climate, the earth’s diverse large ecosystems and terrestrial biodiversity

Labs: Weather Lab

Sampling design:  Students analyze insect data and design a sampling method to measure biodiversity on their school’s campus

Local California climatograms:  Graphing and analysis of climate data

Project:  In groups, students study one of the earth’s major biomes.

Required aspects include climatograms, food webs, energy pyramid, nutrient cycles, typical soil profile, environmental damage and possible solutions.  Students prepare a poster and class presentation.

Videos:  Biomes of the world, Biomes of North America, Biodiversity

Test: Chapter 6

Unit 6:  2 weeks

Chapter 7

Topic:  Aquatic biodiversity

Aquatic environments:  saltwater and freshwater life zones

Natural history and identification of shore birds and marine invertebrates

Labs:  Ocean water lab: students gain an better understanding of how salinity and temperature affect sea water density, density difference that drive deep-ocean circulation.

Bay Project:  Research, create poster, do presentation on an aspect of SF Bay ecology.  Include analysis of problems and possible solutions.

Video:  Secrets of the Bay.  Save the Bay.

Test:  Chapter 7
Unit 7:  2 weeks

Chapter 8

Topic:  Community Ecology

Community structure, types of species,competition and predation, parasitism, mutualism, and commensalism.  Ecological succession

Labs:  Predator-Prey lab:  How are the population sizes of predator and prey organisms related?  Simulation, data table, graphing.

Field Study:  Trip to local nature area (Tilden Park) to study ecological succession, invasive species, community relationships, etc.)

Video:  Cane Toads.  New York:  First Run Features.

Test:  Chapter 8

Unit 8: 2 weeks

Chapters 9 and 10

Topic:  Population Ecology and Human Population

Population dynamics, carrying capacity, human impacts on natural systems,

population age structure, global population growth, international case studies

Labs:  Figure out a way to display a graph of the populations of lynx and snowshoe hare on a TI-83 calculator.  Explain method of producing graph.

Mark-recapture lab:  simulate field census techniques

Power of the Pyramids:  Use internet data to construct age -sex histograms for a developed and a developing country.  Compare and contrast.

Test:  Chapters 9 and 10

Spring Semester

Unit 9:  3 weeks

Chapters 11, 12 and 13

Topic:  Sustaining biodiversity

Terrestrial biodiversity, managing and protecting forests, species extinction,  protecting wild species, sustaining aquatic biodiversity

Labs:  Schoolyard ecology:  identification of native and non-native plants, plant pressing and plant mapping

Endangered species:  research endangered species, look at biodiversity hot spots

Salinization lab:  germination percent as a function of salt content in water.

Graph results.

Environmental Ethics Activity:  Forests and the Goldman Environmental Prize.

Test:  Chapters 11, 12 and 13

Unit 10:  3 weeks

Chapters 15, 20 and 22

Topic:  Water resources, water and air pollution

Water’s importance and unique properties, dams and reservoirs, reducing water waste,types, effects and sources of water pollution, structure and science of the atmosphere, indoor/outdoor air pollution, acid deposition

Labs:  Acid rain/deposition:  looks at effect of acid rain on various soil/rock types and relationships of wind patterns to acid rain.

Water quality lab: Test 4 different water samples for 8 parameters of water quality

Topographical map lab:  Learn how to read and construct top maps.  Learn how to draw and read mountain profiles.

Videos:  Flow (for love of water), Maude Barlow

Test:  Chapters 15, 20 and 22

Unit 11:  3 weeks

Chapters 14, 21 and 19

Topics:  Food and soil resources, climate change and ozone loss, and risk, toxicology and human health

Food production, soil conservation, climate change and human activity, ozone depletion, chemical and biological hazards and risk analysis

Labs:  Global warming, greenhouse simulation

LC50/Toxicology lab:  toxic effects of toxin on growth of bacteria 

Harmful effects of UV radiation:  UV effect on yeast reproductive rates

Oil spill simulation and clean-up

Home solid waste inventory

videos: Diet for a New America:  John Robbins

Supersize Me.

An Inconvenient Truth.

Test:  Chapters 14, 21, and 19

Unit 12:  3 weeks
Chapters 16, 17 and 18

Topics:  Energy and Mineral Resources

Geologic processes, minerals and rocks, mining, nonrenewable energy resources, energy efficiency, renewable energy options

Labs:  Fuel Cell and Urban Transportation options lab (Lab developed by SEPUP at Lawrence Hall of Science).

Energy audit:  energy use in home

Testing of various insulation materials

Strip mining activity

Test:  Chapters 16, 17 and 18
Review for AP test:  2 weeks

Students take AP test in May

Final Project: Students study passive solar design building principles, heat conduction and convection ,and solar electricity generation.

They design solar homes, creating architectural drawings:  plan view, and southern and eastern elevations.  They build their solar homes to scale,  using their plans, and create a library exhibit of the homes with detailed discussion of theory and practice of solar home building.

A study guide covering Chapters 25-28 on sustainable cities and sustaining human societies is completed and discussed.

FIELD TRIPS   

1. Strawberry Creek Restoration Project

An ongoing restoration project in conjunction with the University Office of Health and Safety:  removing exotic invasives, planting native plants along the creek, monitoring water quality using test kits and the family biotic index.

2. Arrowhead Marsh Restoration Project

Two field trips a year in conjunction with Earth Team and Save the Bay.  Removal of exotic invasives, planting native plants in the salt marsh, identification and observation of shore birds and salt marsh plants.

3. Regional Parks Botanical Garden

Docent tours of the California Native Plant botanical garden.  Several of California’s many habitats are experienced, with emphasis on plant adaptations in response to different climactic conditions.

4. Coyote Hills Regional Park

Study of a reconstructed Ohlone Indian Village and of an intact wetlands ecosystem.  Full day exploration.

Additional Resources

1.  Community Speakers Program

Speakers from the University Museum of Vertebrate Zoology, 

on the California Biodiversity Inventory Project

the Friends of Five Creeks, on creek restoration

Earthsources, on sustainable timber harvesting

the Borneo Project, on tropical forest renewal

the Post-Carbon Project , on renewable energy alternatives, Solar Energy Rising, on energy efficiency and solar design, San Francisco Bay Conservation and Development Commission on Climate Change and its effect on the San Francisco Bay

2. Laboratory Manuals and Activities 

Enger,Eldon, and Bradley F. Smith. Field and Laboratory Activities. 7th ed.  New York:  McGraw-Hill,1999.

Jonsen, Albert, et al. Environmental Ethics:  Examining your connection to the environment and your community.  Student workbook and educator’s guide. San Francisco:  The Goldman environmental Prize, 2005.

Nassis, George,reviewer. BioSources Lab Program: Quick Labs, 

Inquiry Skill Development, Laboratory Techniques and Experimental Design.  New York:  Holt, Rinehart, and Winston, 1998.

Roa, Michael L. Environmental Science Activities Kit. West Nyack, NY:

The Center for Applied Research on Education, 2002.  Distributed by Jossey-Bass.

Rockett, C. Lee and Kenneth J.VanDellen, Laboratory Manual for Miller’s Living in the Environment. Pacific Grove:  Brooks/Cole, 1993.

3.  Resource Books

Golden, Richard and Alan Gould, et al.  Global System Science Series: Losing Biodiversity, Ecosystem Change,  A New World View,  Energy Use, Energy Flow, Ozone, Climate Change,  Life and Climate, and Population Growth. Lawrence Hall of Science.  Berkeley:  UC Regents, 2004.

4.  Test Bank

Kokkala, Irene. Instructor’s Manual with Test Bank for Miller’s Living in the Environment, fourteenth edition. Pacific Grove:  Brooks/Cole, 2005.

