AP Environmental Science Syllabus /  Dr. Kim Vague
Course Description

Overview
As with any Advanced Placement course, AP Environmental Science is rigorous and demanding.  This is an interdisciplinary science course, drawing from many different fields of study.  Emphasis is placed on understanding the interrelationships of the natural world, identifying and understanding environmental problems, and examining solutions to these problems.  In order to be successful, an APES student should be highly motivated, a skilled reader, a critical thinker and a problem solver.  They should also have an interest in laboratory and field study.  The student will be presented with challenging course work, research projects, and lab/field assignments.  It is expected that he/she take personal responsibility for the subject matter and engage in some form of study each night.

Course Prerequisites

AP Environmental Science is open to all students who have completed Biology I and Chemistry I.  Any student that meets these prerequisites may enroll in the course without consideration of final grades in those classes.  This results in a wide variety of learning styles and ability levels in APES.
Textbook

Withgott, Jay and Scott Brennan.  Environment:  The Science Behind the Stories 4th edition.  Pearson:  Benjamin Cummings
Teaching Methods

Lecture:  
Instructional lectures are completed with the aid of power-point presentations which provide visual enhancements and text for each topic.  Students take notes as the lecture progresses.  Outlines to aid in note-taking are posted on the teacher’s website.  Lectures may be posted on the teacher’s website and students required to view/listen at home.
Reading:

Relevant reading from the textbook is assigned for each unit and unannounced reading quizzes are used to ensure students are doing the assigned reading.  Supplementary reading materials are also used to make class topics more relevant.  For example case studies are completed for most units of study.  These case studies provide the basis for group and class discussion on environmental issues and afford students the opportunity to relate concepts from the textbook to their own lives.  Students may be asked to contribute to class discussion boards based on reading.
Portfolio:

In AP Environmental Science we do many short activities and labs in class to reinforce concepts and provide the student with immediate self-assessment.  To give credit for this work, and yet still allow timely discussion and feedback, I use a portfolio.  After selected assignments are completed, I will collect the work and it will be filed in the portfolio folder of that student.  This folder will not leave class.  Then, we may discuss the assignment as a class.  During the year, we have portfolio checks.  These checks include questions from various assignments, as well as connecting themes.  The student will be able to use his/her folder to answer the questions.  During tutoring, or occasionally during class, students have the opportunity to examine portfolio work and make changes if based on deepening understanding.  However, all portfolio work is to be completed individually, and cheating will result in a zero for that portfolio check!  
Lab/Field Work:

Students work on labs and field work in cooperative groups of 2-4 students which allows opportunity for brainstorming and collaboration.  Groups are periodically changed so that students have the opportunity to work with a variety of peers.  Labs include those designed specifically for AP Environmental Science (from supply companies, lab manuals, colleagues, and myself), as well as others pulled from biology and chemistry curricula that are relevant to environmental science.  Labs range from short labs that focus on observation and data analysis, to much more complex studies that provide opportunities for evaluation and synthesis of real-world issues.  Field work is also conducted several times a year, either on campus or at a nearby park.  Labs and field work are a significant portion of this course and are conducted at least every other class period.  
Student evaluation:

Students receive grades for each of the 3 marking periods as well as a final exam grade.  Grades are determined by a variety of assessments, both formative and summative.  Each assignment is given a specific point value which determines its weight.  Types of assignments include:
· Lab/Field Reports – often requires a formal lab report;  may be completed individually or sometimes with a partner or group

· Internet labs/Webquests – includes lab simulations as well as explorations of various websites

· Research projects – may be group or individual

· Case studies – usually completed in groups; evaluation often includes group input and individual assessment combined

· Homework assignments –includes reading guides/quizzes, current events, and review/reinforcement 

· Portfolio Test

· Tests – typically include approximately 50 multiple choice questions and 1 free-response; test questions are pulled from released AP exams when possible

Course Outline

AP Environmental Science is organized into 14 units of study.  Typically, students are tested at the conclusion of each unit.  

During each unit, the theme of sustainability (the ability to meet current human needs without compromising the ability of future generations to meet their needs) is re-visited, with specific examples relevant to each particular topic.
Additionally, environmental legislation is discussed throughout the semester in order to emphasize laws relevant to each unit of study.
Course Planner:

	Unit 
	Topic
	Text Chapter
Page #’s indicated on unit syllabi
	Duration

	1
	Introduction / Scientific Methods

· Our changing environment 

· Sustainability

· Environmental History

· Scientific methods and models
	1,6
	6 days

	2
	Ecology

· Flow of energy / Thermodynamics

· Evolution

· Ecological Succession

· Community Interactions
· The Ecological Niche
	2,3,4, 5
	
7 days

	3
	Physical Processes
· Cycling of materials

· The physical earth

· Weather and Climate

· Planetary processes 
	2,5
	4.5 days

	4
	Major Ecosystems of the World
· Land Biomes

· Aquatic Ecosystems
	4,15,16
	
3.5 days

	5
	Populations

· Principles of population ecology

· Human population growth

· Facing the problems of overpopulation
	8
	
6 days

	6
	Energy Resources

· Fossil fuels

· Nuclear energy

· Renewable energy
	19,20,21
	
6 days

	7
	Natural Resources

· Water use and conservation
· Soil properties, problems and conservation
· Mineral supplies, mining, and conservation
	9,15,23
	8 days

	
	Mid-term Review and Exam


	
	2 days

	8
	Land Resources and Biodiversity

· Land use

· Forests, rangelands, and wetlands

· Importance of biodiversity
· Species endangerment / extinction

· Conservation biology
	11,12
	
5 days

	9 
	Food Resources/Pesticides
· World food problems

· Agriculture 
· Pesticide pros and cons

· Alternatives to pesticide use
	10
	
4 days

	10
	Environmental Health and Toxicology   

· Evaluating risk
· Determining the health effects of environmental pollutants


	14
	3 days

	11
	Air Pollution and Global Issues
· Criteria Pollutants – Types, Sources, Effects
· Controlling Air Pollution

· Acid Deposition

· Climate Change
· Ozone Depletion
	17, 18
	8 days

	12
	Water and Soil Pollution

· Water pollutants – Types, Sources, Effects

· Controlling water pollution

· Soil Pollution – Causes, Remediation
	15,16
	6 days

	13
	Solid and Hazardous Waste

· Waste disposal and prevention
· Hazardous waste – Types, Management
	22
	
4 days

	
	APES Exam Review
	
	5 days

	14
	Nature Study
· Nature Journaling

· Tree Identification
· Animal Appreciation – Poetry, Advertisement, Birding

· Photos and explanations of ecological interactions

· Personal Land Ethic Essay
	
	6 days


Lab/Field Component

Unit 1

· What is Your Ecological Footprint? (Internet lab)
Students use the Earth Day website to calculate their own ecological footprint and examine the sustainability of their lifestyles.

· Fishing for the Future

The concept of “Tragedy of the Commons” is introduced in this activity where students simulate use of the world’s fisheries.

· Ground-level Ozone Testing

Students are introduced to the scientific method and experimental design in this lab.  Schoenbein paper is made and used to collect ozone pollution in various locations in our area.


Unit 2
· Buzzard Gulch Food Web

Students create a food web based on the interactions described in the Buzzard Gulch newsletter

· Eating at a Lower Trophic Level (quantitative)

Mathematical calculations are used to determine the amount of energy required to support consumers at different trophic levels.

· Simulating Natural Selection

In this lab, beans are used to represent different beetle morphs living in different environments.  A chi square test is done to determine if natural selection takes place in any of the beetle populations.

· Succession Lab
Students walk to several locations on our campus where they observe the area to determine the stage of ecological succession.

· Ecological Field Study
Students are assigned a 10’ x 10’ plot of land to examine in detail.  They test for abiotic factors (soil moisture and pH, wind speed, temperature), and observe the biotic components.  They complete a transect diagram of the trees in their plot, measure the diameter of each specimen and identify each species.  They also identify and describe the ecological interactions that are observed or inferred.
Unit 3

· SASinSchool Carbon Cycle Interactivity (Internet lab simulation)

Students input data into an applet simulation program in order to develop an understanding of the global pools of carbon and the flow amongst them and to explore the effects of humans on the movement of carbon
· SASinSchool Lab:  Plate Tectonics and the Fossil Record
Students plot the locations of several fossil species on a world map, then cut out and rearrange the continents to provide evidence for plate tectonics.
Unit 4

· Biogeography Project
Students use the Internet to research each of the major terrestrial and aquatic biomes.  An information sheet is completed for each.  Students use this research on the test for this unit.
Unit 5

· Something’s Fishy
Goldfish crackers are used to allow students to practice the mark/recapture method of population sampling.

· Population Distribution and Survivorship
Students collect data from local graveyards to develop survivorship curves for male and female populations, and compare those to curves from the 19th century and from developing countries.

· The Power of the Pyramids (Internet lab)

Each student is assigned a different country and collects data on that country’s population demographics from a census website.  This data is used to develop age-structure diagrams and those from different countries are compared.

Unit 6

· Personal Energy Use Audit
Students calculate their personal energy use, then compare the amounts, by-products, and dollar costs of competing fuels that are necessary to support personal energy consumption

· SASinSchool Lab:  Fuel Analysis
Students explore characteristics of carbon-based and alternative fuels through the analysis of their composition, thermal value, and emissions

· Alternative Energies Exploration
Students visit a series of stations in order to explore alternative energy sources.  Activities are done to illustrate the benefits of using solar power, “muscle” power, ethanol, and insulation.

Unit 7

· “Water” we going to do?
Students estimate their personal water usage, and survey their homes for water use and waste.
· Water Diversions Webquest
Students investigate the effects of water diversion on surrounding ecosystems and human communities, and compare/contrast problems and successes of various water diversions.

· Properties of Soil
Students examine the physical and chemical properties of various soil types, including a local, unknown sample, and discuss how the various properties of soil affect its ability to sustain plant life.  Tests such as texture by feel and fractionation, bulk density, water-holding capacity, permeability, and nutrient retention are performed.

· Cooking Mining

Chocolate chip cookies are used to model the mining process in a way that illustrates the relationship between extracting ore, economic cost/benefit, and environmental impact

Unit 8

· Timberrr! – Forest Resources and Management Internet Lab
In this web investigation, students explore methods of forest management and the role of fire.

· Tracking Land Use Changes in your Community
Students use data from the US Census of Agriculture to track changes in land use in the last 20 years.  They also observe aerial photographs of our community in order to identify types of land use that have been gained and lost.

· Bottleneck Genes (A Gene Pool Analysis)
Different colors of beads are used to represent genes in a black-footed ferret population.  Students use the genes in their population to determine the population’s ability to adapt to several environmental changes, which illustrates the health of the population in terms of genetic variability.

Unit 9

· Estimating Carrying Capacity
Students track their diet for a typical day, then use estimated crop yields (cal/m2/year) for common foods in order to estimate the amount of land required to support their personal consumption.
Unit 10

· Mystery Diseases
After reading a scenario regarding a disease outbreak in a community, students are assigned the roles of physician, laboratory scientist, or epidemiologist.  They review given information to formulate a report, then consult with the students in other roles so that all types of information are considered.  Finally, groups diagnose the diseases and determine the environmental factors that led to the disease outbreak.

· Bioassay
Students use a biological organism (lettuce seeds) to test the toxicity of a chemical compound (salt), collect data over several days, and form a dose-response curve.
· HazMat lab
Students are given an unknown mixture and must devise and carry out the procedure to separate the components.  They then perform several tests (chemical and physical) on each component in order to identify the hazard posed.  Finally, they must devise a plan for transporting and disposing of the hazardous material.

· Pesticides Webquest
Students explore several websites to investigate the pesticide cycle, environmental effects, regulation, and alternative pest control.

Unit 11
· Lichen Map
Students search our campus for samples of lichen (an indicator of air quality) and create a lichen map to determine if air pollution is affecting this site.

· Air Pollution and Human Health Microslides
Microslides (and microslide viewers) are used so that students may observe various air pollutants and their effects on human health.

· Acid Deposition – The Threat from Above
Students test samples of bedrock for their acid neutralizing capacity, and test a sample of local surface water for pH and alkalinity.  They then use maps of nitrogen and sulfur oxide generators and bedrock to predict where acid deposition will occur, where it will be neutralized, and where it may acidify surface water.
· Evidence of Human Impact on Global Warming
Students use NASA’s website to obtain data on surface temperature anomalies and greenhouse gas concentrations over the past century.  They then use Excel to create a graph to display the correlation between the two datasets.

Unit 12
· Effect of Biodegradable Waste on Amount of Dissolved Oxygen
Yeast is used as the decomposers in this lab that shows how the amount of oxygen decreases as biodegradable material increases.  Students use milk as the biodegradable material, and oxygen consumption is shown by a color change in methylene blue.

· SASinSchool Stream Ecology Interactivity
Students input data into an applet simulation program to simulate the addition of various water pollutants, then use a virtual sensor to sample the water upstream and downstream of the pollution source.  They then draw conclusions regarding the effect of each type of pollution on the ecosystem.

· Water Quality Field Testing
Students are taken to a park to sample field test water quality in a local stream.  Several tests are performed including:

1) Biological sampling – students collect samples of aquatic macroinvertebrates by “washing” rocks and using nets.  They identify the specimens and summarize their findings using a biotic index.  Students also culture the water for the presence of fecal coliform bacteria.
2) Chemical testing – students use LaMotte test kits and a Chemetrics spectrophotometer to perform tests such as dissolved oxygen, nitrate, alkalinity, pH, and hardness.
3) Physical testing – students test for turbidity, and also take temperature readings of the stream.
All of the parameters tested are combined to assess the water quality of the stream.

· Modeling Water Treatment
Stages of the water purification process (screening, coagulation, filtration, and aeration are modeled.  Students start with an “dirty” water sample and observe the changes as the purification process is carried out.

Unit 13

· Solid Waste Management
Students evaluate their own trash, collect and categorize waste from our school campus (outdoors), and examine examples of packaging from various products.

· Tires and the Environment
Students use data on tire diversion as well as energy conversion factors to mathematically analyze how tires could be used as an energy source and how this use would affect use of and emissions from fossil fuels.

· Superfund – an Internet Investigation
Students examine Superfund via the EPA’s website, then search their database for Superfund sites in our area to investigate.
Resources

Textbook:

Berg, Linda, and Peter H. Raven.  Environment 4th edition.  New York:  John Wiley and Sons.

Lab Manuals and Other Resources:

Molnar, William, Laboratory Investigations for AP Environmental Science,  Peoples Publishing Group
Roa, Michael L. Environmental Science Activities Kit, The Center for Applied Research Education
Earth Matters:  Studies for our Global Future, Zero Population Growth

Project Wild, Council for Environmental Education

Project Wet, Council for Environmental Education

Environmental Resource Guide:  Air Quality, Air and Waste Management Association

Online Interactive Instructional Module:

www.sasinschool.com
Videos:

The Lorax
Earth’s Atmosphere, Weather and Climate
El Nino

World Population
The People Bomb
Meltdown at 3 mile Island

Cane Toads – An Unnatural History
The Future:  Saving Species

Emerging Infectious Diseases
The Search for Clean Air

An Inconvenient Truth

Ozone:  Double Trouble
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