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A.P. Environmental Science Course Syllabus

Course Description

The goal of this course is to provide students with the scientific principles, concepts, and methodologies to understand the interrelationships of the natural world, to identify and analyze environmental problems both natural and human-made, to evaluate the risks associated with these problems, and to examine alternative solutions for resolving and/or preventing them.

Bibliographic Information

Title:  Living in the Environment:  Principles, Connections, and Solutions 

G. Tyler Miller, Jr.  (Thompson Leaning Inc. 15th Edition, 2007) 

Major Themes

1. Science is a process.

· Science is a method of learning more about the world.

· Science constantly changes the way we understand the world.

2. Energy conversions underlie all ecological processes.

· Energy cannot be created; it must come from somewhere.

· As energy flows through systems, at each step more of it becomes unusable.

3. The Earth itself is one interconnected system.

· Natural systems change over time and space.

· Biogeochemical systems vary in ability to recover from disturbances.

4. Humans alter natural systems.

· Humans have had an impact on the environment for millions of years.

· Technology and population growth have enabled humans to increase both the rate and scale of their impact on the environment.

5. Environmental problems have a cultural and social context.

· Understanding the role of cultural, social, and economic factors is vital to the development of solutions.

6. Human survival depends on developing practices that will achieve sustainable systems.

· A suitable combination of conservation and development is required.

· Management of common resources is essential.

Class Format


A/B Block


90 minute class periods

Course Outline 

	Topic
	Duration

	Third Rock from the Sun

· Geologic time scale

· Plate tectonics

· Earthquakes & volcanoes

· Rock cycle
	2 weeks

	Soil

· Formation and composition 
· Soil types
· Physical and chemical properties
· Erosion and other soil problems
· Conservation
	2 weeks

	Meteorology

· Seasons

· Solar intensity and latitude

· ENSO

· Weather and climate

· Atmospheric structure, circulation and the Coriolus Effect
	2 weeks

	Terrestrial Ecology

· Biological population dynamics/carrying capacity and reproductive strategies

· Communities and ecological niches

· Species interactions/edge effect

· Terrestrial biomes

· Energy concepts, food webs, pyramids

· Photosynthesis and respiration

· Biogeochemical cycles

· Ecological succession
	3 weeks


	Topic
	Duration

	Human Populations

· Human population sizes & distribution

· Distribution and fertility rates

· Growth rate and doubling times

· Survivorship curves

· Demographic transitions

· Age structure diagrams

· Strategies for sustainability

· Impacts of population growth
	4 weeks

	Biodiversity

· Natural selection & evolution

· Species diversity/keystone species

· Ecosystem services

· Preservation, remediation, mitigation, restoration, and conservation

· Habitat loss/deforestation

· Exotic,endangered and extinct species

· Economic impacts, decisions and laws
	2 weeks

	Freshwater Ecology

· Freshwater biomes
· Agricultural, industrial & domestic use
· Eutrophication

· Surface and groundwater issues

· Global impacts and conservation
	2 weeks

	Marine Ecology

· Ocean biomes

· Ocean circulation

· Global problems and conservation

· Fishing techniques

· Overfishing

· Relevant laws and treaties
	2 weeks

	Land Use
· Agriculture – feeding a growing population
· Forestry – tree plantations, fire ecology, forest management
· Rangelands – overgrazing, desertification, rangeland management
· Urban development & transportation infrastructures
· Public and federal land management
· Conservation/sustainable use
· Global economics

· Tragedy of the Commons


	2 weeks 

	Topic
	Duration

	Pesticides

· Types of pesticides
· Cost and benefits of pesticide use

· Integrated Pest Management

· Relevant Laws
	2 ½ weeks

	Nonrenewable Resources and Energy

· Mining and mineral resources

· Energy forms, units and conversions

· History and global energy use

· Fossil fuel resources and use

· Nuclear energy

· Hydroelectric and other renewable energy sources:  pro’s and con’s

· Mineral and energy conservation

· Economic impacts and decisions
	3 weeks

	Water Pollution

· Sources, causes and effects
· Cultural eutrophication
· Water purification & sewage treatment
· Human health risks 
· Economic impact
· Clean Water Act and other laws
	2 weeks

	Air and Noise Pollution

· Air pollution sources and types

· Smog

· Acid deposition

· Heat islands & temperature inversions

· Indoor air pollutants

· Clean Air Act and other laws

· Human health risks

· Stratospheric ozone and depletion

· Global warming

· Economic impact

· Noise pollution
	2 ½ weeks

	Waste Management

· Solid waste disposal and reduction

· Hazard chemicals and wastes
· Human and economic impact
	2 weeks


Labs and Activities

All labs are conducted by the students and are done in groups of 2 to 4 on a block schedule of 90 minutes.  All labs and field-work will require a written lab report.  A minimum of one class period per week will be spent in lab/field work.

Third Rock from the Sun:
	Earthquake Activity
	Goal – to learn how to read seismograms, locate epicenters and look at temperature gradients in the earth

	Virtual Earthquake
	Goal – to use an online tutorial program to read seismograms, and locate epicenters of an earthquake

	Rock Cycle and Formation Activity
	Goal – to learn to determine the relative ages of fossils to define the ages of rocks and to understand radioactive decay


Soil:

	Soil Texture Lab
	Goal – to learn how to determine the texture of a soil sample

	Soil Permeability Lab
	Goal – to learn how to calculate the permeability of a soil sample

	Soil Chemical Lab
	Goal – to determine the amount of N, P, and K present in a soil sample and to decide the best choice of fertilizers for that sample

	Soil Bulk Density and Structure Lab
	Goal – to compare the mass to volume ratio and particle density of a soil sample


Meteorology:

	Doppler Effect Activity
	Goal – to determine how Doppler radar locates storms and measures storm intensity

	Lab – Which Gets Hotter?
	Goal – to determine if land or oceans absorb heat faster and discuss the implications of the findings on the Earth’s weather systems


Terrestrial Ecology:

	Tragedy of the Commons
	Goal – to learn what a common is and how humans can harm it

	Exponential Growth Lab
	Goal – to observe and plot the exponential growth of the population of a living organism such as duckweed or Drosophila

	EcoColumn
	Goal – to study the interrelationships between the land and the water

	Community Structure
	Goal – to do population studies on an ecosystem

	Terrestrial Ecology Field Study
	Goal – to visit a natural ecosystem and do tests on the soil, different populations and other important aspects of terrestrial environment


Human Populations:

	World Population Lab
	Goal – to view histograms and dynamic histograms of different countries and learn to interpret them

	Histogram Lab
	Goal – to practice interpreting histograms

	Too Many People Activity
	Goal – to graph population data, interpret population trends and evaluate the impact of pop0ulations on natural resources

	Comparing the populations in China and India
	Goal – to see the different ways the two largest countries in the world have approached population issues

	Population Videos
	Goal – to see different population issues around the globe and ways to combat the problems


Biodiversity:

	Insect Biodiversity Lab
	Goal – to compare the biodiversity of insect orders between a monoculture and an area of diverse vegetation

	Dallas Zoo Project/Field Trip
	Goal – to study endangered species and then visit a local zoo to observe and evaluate the habitat of a given species


Freshwater Ecology:
	Estimating Populations of Daphnia or Brine Shrimp
	Goal – to learn to estimate the population size by removal sampling techniques

	Web Assignment on Water Management
	Goal – to learn the difference between storm drains and storm sewers and to find out where and how our water gets to our houses

	Water, Water Everywhere
	Goal – to learn the different water issues occurring around the world

	Aquatic Field Study
	Goal – to test the water at a local stream for chemical characteristics, flow rate, bacteria, aquatic live and diversity


Marine Ecology:

	Kelp Research
	Goal – to learn about the different ways kelp can be beneficial to humans, wildlife and the environment

	Great Barrier Reef Activity
	Goal – to study the characteristics and importance of the largest reef in the world


Land Use:

	Land Use Activity
	Goal – to explore multiple-use strategies and the value of land development plans

	Sahel Desert Activity
	Goal – to examine issues related to the desertification of the Sahel grasslands and relate the issues to desertification of grasslands today

	Feeding the World Population Research
	Goal – to investigate and evaluate new agricultural techniques for increasing crop production


Pesticides:

	Pesticide Label Lab
	Goal – to learn the environmental and human effects of some common household pesticides

	Toxicity of Herbicides Lab
	Goal – to evaluate different herbicides to determine their toxicity and effect on a plant

	Earthworm and Pesticide Lab
	Goal – to determine the environmental effects of various pesticides on soil dwelling organisms


Nonrenewable Resources and Energy

	Solar Panel Lab
	Goal – to see how photovoltaic cells work and how much energy they generate

	Cookie Lab
	Goal – to discuss the impact of our use of fossil fuels and how that use effects the environment

	Renewable Energy Project
	Goal – to compare the different renewable resources for energy

	Nuclear Energy Project
	Goal – to evaluate the positive and negative aspects of nuclear energy

	Chernobyl Video
	Goal – to see the negative side of nuclear energy and what happened at Chernobyl


Water Pollution:
	Organic Waste and Its Effect on Dissolved O2 Lab
	Goal – to learn how biological waste such as human feces effects water quality

	Fish Lab – Nuclear Energy and Its Effect on the Environment
	Goal – to see the effect of nuclear power plants and heat on the aquatic environment

	Sewage Treatment Lab
	Goal – to learn how our wastes are treated at the sewage treatment plant


Air and Noise Pollution:
	Air Pollution Lab 
	Goal - to test local air for pollutants that are harmful to human health and lead to global warming

	Calculating Your Carbon Footprint
	Goal – students will calculate their own carbon footprint and determine ways to reduce their own personal impact

	Volcano Activity
	Goal – to see how much air pollutants some historical volcanoes have put into our atmosphere and the environmental effects of these


Waste Management:
	What Goes In The Landfill Activity
	Goal – to determine what goes in a landfill and what % of that material could be diverted by recycling, reuse, etc.

	Building a Compost Pile
	Goal – to teach students how to compost yard wastes


