Advanced Placement Environmental Science (APES) Audit

2007-2008


Course Description

2 credits – full year – 11th or 12th grade

The full year Advanced Placement (AP) Environmental Science course is equivalent to a one-semester introductory science course at the college level.  The goal of the AP Environmental Science course is to draw on prior knowledge of physical and biological sciences, as well as mathematics, to examine specific principles and methodologies required to understand the interrelationships of our natural world.  This course will examine various environmental issues, both human-made and natural, evaluate associated risks of these issues, and determine possible solutions or preventions for these issues. 

This is an interdisciplinary course.  Students who wish to major in science in college are recommended to take this course; however, motivated students who do not wish to major in science or math, but have strong written skills, are also encouraged to enroll.  All students are expected to be highly self motivated.  Extensive individual reading and writing assignments are to be expected. 

The Seven Content Areas and percent covered:

· Earth Systems and Resources (10-15%)

· The Living World (10-15%)

· Population (10-15%)

· Land and Water Use (10-15%)

· Energy Resources and Consumption (10-15%)

· Pollution (25-30%)

· Global Change (10-15%)

Each student is required to take the College Board® AP Environmental Science Exam in May.  This course requires two additional lab periods per week.  Hands-on lab activities are an important component of this course.  Many lab activities will be conducted outside and off school grounds.  Proper dress will be required during these days.          

Prerequisites: CP/Honors Biology. Encouraged to have taken or to be enrolled in chemistry.  Also completion of or currently enrolled in Algebra II.   Extensive summer work is required. 

Textbook:  Miller, G. Tyler. Living in the Environment: Principles, Connections, and Solutions. 15th Edition  Pacific Grove,  CA: Brooks/Cole Thomson Learning.

Lab Manuals and Resources:

1. Molnar, William, AP Environmental Science Laboratory Investigations, AP Advantage, Peoples Publishing Group, Inc, 2005  ISBN: 1-4138-0487-X

2. College Board Advanced Placement Program, AP Environmental Science, 2005-2006 Professional Development Workshop Materials, sample syllabi. (Acorn)

3. Serach, Jim., AP Summer Institute Resources 2006

4. Great Books Foundation, Keeping Things Whole, Readings in Environmental Science.2003.

5. Dickinson College Lab Manuals ES131/ES132

6. Cunningham & Saigo Text

7. Vernier LoggerPro Software 2.2

8. See others noted in Syllabus.

Time:  

2007-2008 The school district has decided to move to block scheduling and the APES students will meet every day for 80 minutes which equals 206 hours of contact time for 31 weeks.  Labs will be conducted at least for 160 minutes per week.  Class size: minimum 8 students, maximum 18 students, and more than one section will run as long as we have the student numbers.

Reoccurring Themes and Methods of Instruction:

· Reoccurring themes Environmental Science include biodiversity, environmental quality, pollution, global change, case studies, economic and ecological roles, environmental politics, legislation, worldviews, ethics and environmental sustainability.

· The course provides students with the scientific principles, concepts, and methodologies required to understand the interrelationships of the natural world. The curriculum draws upon various scientific disciplines. 

· The course includes methods for analyzing and interpreting information and experimental data, including mathematical calculations. 

· The course teaches students how to identify and analyze environmental problems, to evaluate the ecological and human health risks associated with these problems, and to critically examine various solutions for resolving or preventing them. 

· The course includes a laboratory and a field investigation component. A minimum of one class period or its equivalent per week is spent engaged in laboratory and/or field work. 

Assessments:  Students are assessed during and at the end of each unit.  Assessments incorporate a variety of methods including traditional multiple-choice test questions, free-response questions, creating free-response questions and rubrics, scientific laboratory reports, laboratory performance and sampling techniques, scientific writing, multiple drafts of research papers, oral presentations, creating posters/PowerPoints/brochures, debating environmental issues, and solving mathematical equations. 

Definitions

· A “Lab” is an experience where the student physically collects data, analyzes it and presents it.  These hands-on experiences may be conducted in a laboratory setting or in the field.

· An “Activity” is an alternative positive experience where a student is not necessarily collecting data, but results in a beneficial learning outcome. (Mathematical equations, presentations, debates, scientific models, problem solving…)

· A “Project” is longer in duration, requires work outside of class, and may or may not collect data.  Some sort of presentation or finished product is required.

Safety:  All science courses at the high school follow the Chemical Hygiene Plan as outlined by the State.

Unit
Topic
Chapter
Timeline

Pre
Environmental Problems, Their Causes, and Sustainability

Read Water; A Natural History.  By Alice Outwater

AND

Read Chapter 1 & 2 and answer the questions.
1 & 2
Summer work

1
Introduction to Environmental Science

Fundamental Principals and Concepts.


[image: image1]
26
Time: 1st week

Sept. 5-7

EXAM on summer work

Fri. Sept 7

Lorax paper Due

Sept 14, 2007



2.
Science, Systems, Matter, and Energy

The Nature of Science

Models & Behavior of Systems

B. Matter

C. Energy

D. Law of Conservation of Mass and Energy

E. Nuclear Changes


[image: image2]
2
Time: 1 week

Sept 10-15



3
Ecosystems: What Are They and How Do They Work?

A. The Nature of Ecology

B. The Earth’s Life Support System

C. Ecosystem Components

D. Energy Flow in Ecosystems

E. Primary Productivity of Ecosystems

F. Soils

G. Matter Cycling in Ecosystems

H. Research Techniques
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3
Time: 2 weeks

Sept 17-28

4
Evolution & Biodiversity

A. Origins of Life

B. Evolution & Adaptation

C. Ecological Niches & Adaptation

D. Speciation, Extinction, and Biodiversity

E. Future Evolution
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4
Time: 1 week

Oct 1-5

5
Climate & Terrestrial Biodiversity

A. Weather

B. Climate

C. Biomes

D. Desert Biomes

E. Grassland, Tundra and Chaparral Biomes

F. Forest Biomes

G. Mountain Biomes
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5
Time: 2 weeks

Oct 8-19



6.
Aquatic Biodiversity 

Water Cycle

Aquatic Environments

Freshwater Life Zones

Global freshwater Resources & Problems

              B.  Agricultural, Domestic and Industrial uses

C.  Local surface freshwater; ponds, streams

D. Groundwater issues

E. Human Impacts / Conservation
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6 
Time: 1 week

Oct 22-26

FIELD Lab Day: TBA: Oct.  2007

8AM-2PM

7.
Community Ecology

A. Community Structure and Species Diversity

B. Types of Species

C. Species Interactions: Competition & Interaction

D. Species Interactions: Parasitism, Mutualism, and Commensalisms

E. Ecological Succession

F. Ecological Stability, Complexity and Sustainability
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Time: 1 week

Oct 29-Nov 2

8.
Sustaining Terrestrial Biodiversity: The Ecosystem Approach

A. Human Impacts on Terrestrial Biodiversity

B. Conservation Biology

C. Public Lands in the United States

D. Managing and Sustaining Forests

E. Forest Resources and Management in the United States

F. Tropical Deforestation

G. National Parks

H. Nature Reserves

I. Ecological Restoration 

J. What can we do?
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10
Time: 2 weeks

Nov 5- 16



9.
Sustaining Biodiversity:  The Species Approach

A. Species Extinction

B. Importance of Wild Species

C. Extinction Threats From Habitat Loss and Degradation

D. Extinction Threats fro Nonnative Species

E. Extinction Threats from Poaching and Hunting

F. Other Extinction Threats

G. Protecting Wild Species: The Research & Legal Approach

H. Protecting Wild Species: The Sanctuary Approach

I. Reconciliation Ecology
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Time: 1 week

Nov 26-30

Thanksgiving Break

10.
Sustaining Aquatic Biodiversity 

A. Estuaries

B. Coastal Ecosystems

C. Continental Shelf Environments

D. Pelagic Ecosystems

E. Benthic Ecosystems

F. Fisheries – Tragedy of the Commons

G. Ocean Pollution
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Time: 1 week

Dec 3-7

Fisheries Panel Discussion

11.
Population Ecology

A. Population Dynamics & Carrying Capacity

B. Reproductive Patterns and Survival

C. Effects of Genetic Variations on Population Size

D. Human Impacts on Natural Systems


[image: image11]

Time: 1 week

Dec 10-14

12.
Applying Population Ecology:  The Human Population

A. Factors Affecting Human Population

B. Population Age Structure

C. Solutions:  Influencing Population Size

D. Cutting Global Population Growth


[image: image12]

Time: 1 week

Dec 17-21

Winter Break



13.
Food and Soil Resources

A. How is Food Produced?

B. Food Production: Traditional and Green

C. Soil Erosion and Degradation

D. Soil conservation

E. Food Production, Nutrition and Environmental Effects

F. Increasing Crop Production

G. Producing More Meat

H. Catching and Raising More Fish and Shellfish

I. Government Agricultural Policy

J. Sustainable Agriculture


[image: image13]
Pest Management

A. Pesticides: Types and Uses

B. The Case for Pesticides

C. The Case Against Pesticides

D. Pesticide Regulation

E. Alternatives to Conventional Chemical Pesticides
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Time: 1.5 weeks

Jan 3-11

14.
Water Resources

A. Water’s Importance and Unique Properties

B. Supply, Renewal, and Use of Water Resources

C. Too Little Water

D. Dams and Reservoirs

E. Transferring Water from One Place to Another

F. Water Resource Technology

G. Reducing Water Waste

H. Too much Water

I. Future Sustainability 


[image: image15]
14
Time: 2 weeks

Jan. 14-25

15.
Geology & Nonrenewable Mineral Sources

A. Geologic Processes

B. Internal & External Geologic Processes

C. Natural Geologic Hazards: Volcanoes & Earthquakes

D. Minerals, Rocks, and the Rock Cycle

E. Nonrenewable Mineral Resources

F. Environmental Effects

G. Supplies of Mineral Resources
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Time: 1 week

Jan 28- Feb 1

16.
Nonrenewable Energy Resources

A. Evaluating Energy Resources

B. Oil

C. Natural Gas

D. Coal

E. Nuclear Energy
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Time: 1 week

Feb 4-8

17.
Energy Efficiency & Renewable Energy

A. Importance of Improving Energy Efficiency

B. Ways to Improve Energy Efficiency

C. Using Renewable Energy

D. Producing Electricity from the Water Cycle

E. Producing Electricity from Wind

F. Producing Energy from Biomass

G. Geothermal Energy

H. Hydrogen

I. The age of Decentralized Micropower

J. A sustainable Energy Strategy
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Time: 2 weeks

Feb 11-29

Feb Vacation

18.
Environmental Hazards and Human Health

A. Risk, Probability, and Hazards

B. Toxicology: Assessing Chemical Hazards

C. Chemical Hazards

D. Biological Hazards

E. Risk Analysis
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Time: 1 week

Mar 3-7

19.
Air Pollution

A. Structure and Science of the Atmosphere

B. Outdoor Air Pollution

C. Photochemical and Industrial Smog

D. Regional Outdoor Air Pollution from Acid Deposition

E. Indoor Air Pollution

F. Effects of Air Pollution on Living Organisms

G. Preventing and Reducing Air Pollution
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Time: 1 week

Mar 10-14

20
Climate Change and Ozone Loss

A. Past Climate Change

B. The Earth’s Natural Greenhouse Effect

C. Climate Change and Human Activities

D. Projecting Future changes in the Earth’s Temperature

E. Factors Affecting the Earth’s Temperature

F. Possible Effects of a Warmer World

G. Dealing with the Threat of Global Warming

H. What is being done to reduce Greenhouse Gas Emissions?

I. Ozone Depletion in the Stratosphere

J. Protecting the Ozone Layer
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Time: 1 week

Mar 17-21

21.
Water Pollution

A. Types, Effects, and Sources of Water Pollution

B. Pollution of Freshwater Streams

C. Pollution of Freshwater Lakes

D. Pollution of Groundwater

E. Preventing and Reducing Surface Water Pollution

F. Drinking Water Quality
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Time: 1 week

Mar 24-28

22.
Solid and Hazardous Waste

A. Wasting Resources

B. Producing Less Waste

C. The Eco-industrial Revolution

D. Reuse

E. Recycling

F. Burning and Burying Solid Waste

G. Hazardous Waste

H. US Hazardous Waste Regulations

I. Achieving a Low Waste Society
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Time: 2 weeks

Mar 31-Apr 11



23
Sustainable Cities

A. Urbanization and Urban Growth

B. Urban Resource and Environmental Problems

C. Transportation and Urban Development

D. Urban Land Use Planning and Control

E. Making Urban Areas More Livable and Sustainable
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Time: 1 week

Apr 14-18

April Vacation

24
Reoccurring Themes:

Economics, Politics, Worldviews, Ethics, Pollution, and The Environment


Review

24, 25, 26
April 28-May 2

25
Review till Exam

*Note: Dates may vary slightly due to snow days and school functions.



May 5-Exam

Description of Laboratories, Activities, and Projects

Unit
Laboratory, Activity and Projects
Content Area
Scientific Principles,

Concepts, and

Methodologies

1

& 24
Bucket Landfills Year Project ( Acorn 1)

Students will create different landfills with varying amounts of moisture.  Students will examine and learn various rates of decomposition within landfills. Students will create a landfill in a 2-liter bottle and add different amounts of water.  Students will be able to see how moisture influences decomposition as well as what decomposes and what does not.  In approximately one week, we will “cap” our landfills and not touch them until we enter our Solid Waste unit this winter. At that time we will unearth our landfills and measure decomposition. 


Living World

Pollution


Yearlong project to see change over time.

Field/lab Investigation.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



1
Environmental Legislation Project

Students will obtain knowledge of legislation and policy that is used to regulate/protect our environment. In an effort to make sense of the many laws that are associated with environmental issues, we are going to do a project that will result in a summary of important legislation.  You will bee responsible for researching an assigned regulation or act, and you will discover the answers to the following questions. Name and date of the original legislation, summary of legislation along with amendments, and what/whom was the driving force behind the legislation. This is not designed to be a major research project, as most of the information will be found in your text or on the Internet.


Earth Systems & Resources

Living World

Population

Land & Water Use

Energy Resources & Consumption

Pollution

Global Change
Conduct research 

Internet

1
The Lorax

The students will write an essay that “shows off” their knowledge and understanding of Environmental Ethics based on a close reading The Lorax by Dr. Seuss and from the textbook. The sources could either be on some history behind the writing of The Lorax, some commentary on what was happening socially and environmentally when The Lorax was first written, or/and outside sources on Ethics.  


Earth Systems & Resources

Living World

Population

Land & Water Use

Energy Resources & Consumption

Pollution

Global Change
Ethics

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



1
Environment in the News

One of the important goals of science education at the high school level is to help students learn how to make good, sound decisions about public issues. Scientific information is disseminated to the public through a variety of media, including newspapers, magazines, broadcasting, internet, etc. For this project students will collect, read, and evaluate newspaper and news magazine articles.
Earth Systems & Resources

Living World

Population

Land & Water Use

Energy Resources & Consumption

Pollution

Global Change
Reading scientific literature

Legislation

Current events



2
Life in a Pine Cone

Students will examine this microhabitat and compare its community diversity among different species of conifers and habitats. Students will understand how symbiotic relationships exist between species.  They will also gain an appreciation for microhabitats. This exercise focuses on a little-known microhabitat -- the pine cone. A pine cone's primary function is, of course, reproduction ... housing the seeds of the next generation of conifer trees. However, pine cones are also the basis of a food web that provides both resources and living space for a wide variety of small arthropod species. 


Earth Systems & Resources

Living World

Population


Berlese funnels

Shannon-Weiner diversity index

Taxonomy

Field/lab Investigation.

Methods for analyzing and interpreting information.



3
Light-Bottle Dark-Bottle Primary Productivity Lab. Students will understand the link between the biological world and chemical cycles within an environment. Students collect water samples from a local pond and perform a traditional Winkler titration and calculate for BOD and DO levels.  Students write a laboratory report which analyzes the graphs and data in comparison to previous data.


Earth Systems & Resources

Living World


Winkler Titration

Water sampling protocols

Burettes

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



3
Closed systems:  Biospheres

Students will understand how our world is a closed system that survives on a specific rate of nutrient and energy circulation. Biologists call the Earth's environment and all organisms the Earth's biosphere. But biosphere is also the name of a man-made and sealed environment, which simulates the earth's biosphere. 

When making a biosphere you should realize that nature (and thus your biosphere) is all about cycles, interrelationships, and balances. Because your biosphere will be a closed ecosystem, you have to make very sure that there is no cycle that is broken. Only light and heat are capable of going in/out of your biosphere, so all the other essential elements have to be present and available. 


Earth Systems & Resources

Living World


Closed systems

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



3
Berlese Funnel Lab

Students collected soils from various locations.  Using Berlese funnels and arthropod identification keys, students identified organisms found in different types of soils.
Earth Systems & Resources

Living World

Population


Berlese Funnels

Arthropod id keys

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



4
Turbots

The Diversity of Life:  a crucial resource:

As a result of the Turbot activity, you will have the opportunity to observe the diversity of offspring produced by heterozygous Turbot parents. 



Genetic diversity

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



5
Specific Heat and Climate (Molnar 3)

Students will determine the specific heat and the rates of heating of a soil sample, comparing then to those of water.  Relate specific heat findings to climatic phenomenon.
Earth Systems & Resources

Global Change
Vernier Graphing software

Thermometers

Heat lamps

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Examines solutions to environmental problems.



5
Soil Analysis: Clay, Silt, and Sand (Molnar 9)

Students will be able to analyze a soil sample and remediate soil based on analysis.  Compare growth rate, taste, and other factors in crop samples from remediated and non-remediated.
Earth Systems & Resources

Living World

Land & Water Use


Soil test protocols

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



5 

& 6


Leaf Litter Lab

Students determining which types of leaves exude chemicals which either, slows the rate of decay or deters predators. Identifying different invertebrates using keys.
Earth Systems & Resources

Living World

Population


Field work protocols

Invertebrate keys

Scale

Field/lab Investigation.

Methods for analyzing and interpreting information.



5
Forest Inventory Growth Plot

Students learn to mark off a designated area, established one central forest inventory growth plots and then four satellite plots. Tree location, species, height, and diameter were recorded. Part of an ongoing research project by Forest Watch.
Earth Systems & Resources

Living World

Population

Land & Water Use

Global Change
GPS

Measuring tape

Foresters tape

Clinometers

Biltmore stick

Dichotomous keys

Field/lab Investigation.

Methods for analyzing and interpreting information.



6

23
Cathance Field Day

Students will understand the techniques involved in field sampling.  They are given the opportunity to compare physical and chemical parameters to biological communities in an aquatic environment. Students spend the entire day at the Cathance Nature Preserve and conduct a series of chemical, physical and biological evaluations. Students perform a chemical analysis of the Cathance River (Alkalinity, Hardness, pH, copper, DO, BOD, Chloride, Iron, Ammonia, Nitrate, Chromium, Phosphate, and Chlorine).  (Molnar 12) Biological analysis consists of identifying invertebrates and identifying indicator species.  Students perform a Shannon-Weiner Diversity Index (Molar-18)  Physical analysis consists of River Discharge calculations, stream bed characteristics, riparian buffer zone, and land use in surrounding areas (upstream).  

This is an annual projects and data is carefully tracked.


Earth Systems & Resources

Living World

Pollution


Lamotte Water Quality Test Kits

GPS

Buckets

Kick nets

Plankton nets

Sorting trays

Measuring tape

Keys for aquatic invertebrates

GPS

Stop watch

Secci disk

Shannon-Weiner Diversity Index  

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



6
Water Loss Drop by Drop (Molnar 13) 

Students will estimate water loss from common leaks as well as extrapolate water loss to the surrounding community.
Earth Systems & Resources

Population

Land & Water Use

Pollution

Global Change
Mathematical calculations

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



7
Owl-pellet lab

Students will understand the predator prey relationship within species of a terrestrial environment.  Students will also analyze causes of human induced extinction.  Students will gather class data and create a frequency diagram, a histogram depicting the quantity of biomass in each prey class and a box-and-whiskers plot which includes pellet mass, length and diameter.
Living World

Population


Statistics

Box and whiskers plot

Frequency diagram

Small mammal identification

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



7
Predator-Prey Simulation (Molnar 17)

Students will analyze the interactions between predator population of coyotes and a prey population of mice. Then organize and graph data from the simulation,, predict future populations over several generations.  Finally compare simulation results to data taken from nature, and apply revised simulation techniques to other population patterns.
Living World

Population


Creating a Computer  simulation

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



8
Natural Areas Essay/poster Activity (Molnar 5)

Students will research and describe the history, ecosystems, species, legislation, governing/monitoring agencies, and the natural importance of a protected area in the United States.
Earth Systems & Resources

Living World

Population

Land & Water Use

Energy Resources & Consumption

Pollution

Global Change
Environmental legislation

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



8
Habitat Loss Lab (Acorn 3, 97)

Students will be able to create survey plots of varying size and determine the number of plant species found within each plot.  Following data collection, each student plots the number of species versus the area surveyed.  The graph provides a visual representation of how the number of species present in a habitat clearly decreases as the area decreases.  This lab illustrates that if habitat is lost, no matter how small the loss is, species may be lost as well.
Living World

Population


Equation: S = cAz

Measuring tape

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



9
Shannon-Weiner Diversity Index (Molnar 18)

Students will collect and count organisms and species in several Habitats.  Students will also analyze and aply data to biodiversity problems using the Shannon-Weiner Diversity Index.


Earth Systems & Resources

Population


Shannon-Weiner Diversity Index.

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



10
Over-fishing simulation (beans)

Students will understand how over-exploitation can affect biological communities.  Students will also gain an understanding of the link between economics and the environment. This fishing model demonstrates the technology utilized today and how it impacts fish populations.  It also links to the Tragedy of the Commons principle to biological populations.
Earth Systems & Resources

Population

Land & Water Use

Global Change
Calculations

Fishing equipment modeling

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



10
Tagging and sampling lab

Students will understand how populations are assessed in an environment.  To determine the number of animals in a population, scientists often use the capture-recapture method. A number of animals are captured, carefully tagged, and returned to their native habitat. Then a second group of animals is captured and counted, and the number of tagged animals is noted. Scientists then use proportions to estimate the number in the entire population.
Earth Systems & Resources

Living World

Population

Land & Water Use

Pollution

Global Change
Calculate populations based on tagging and sampling.

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



11
Cemetery Demography Study (Also Molnar 22)

A cemetery is an excellent place to study human demography. Demography is defined as "the study of the characteristics of human populations, such as size, growth, density, distribution and vital statistics". Gravestones record the dates of birth and death, which can be used to calculate death rates and draw survivorship curves. A survivorship curve is simply a graphical representation of the chance that an individual will survive from birth to a particular age. By comparing survivorship curves for different periods of time, we may look for historical trends in demography over the decades.
Population


Population calculations

Survivorship  & Mortality Calculations

Graphing in Excel

Field/lab Investigation.

Methods for analyzing and interpreting information.

Evaluates the ecological and human health risks.



12
World Population Growth 

Students will gain knowledge of human population trends, how they have changed and how they could change in the future. Students will graph and mathematically analyze the rates of human population growth through history.  Project human populations into the future based on generalizations from various data sources for modern times.
Population

Global Change
Calculations

Growth Rate

Annual % rate of natural population change

Logistical growth rate

Intrinsic Rate

Rate of Change of Population

Net growth rate of a population

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



12
Doubling Time in Exponential Growth (Molnar 20)

Students will investigate the mathematical concept of exponential growth, applying doubling time as a calculation method. Explore the impacts of exponential growth in biological and other processes.
Population


Doubling Time (Rule of 70)

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



13
Salinization

Students will be involved in a real world scientific investigation in which they design an experiment to determine how the concentration of salt in water affects the germination rate of seeds.


Earth Systems & Resources

Living World

Population

Land & Water Use

Pollution

Global Change
Laboratory skills

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



13
Eating at a Lower Trophic Level (Molnar 16)

Students will calculate and compare human food needs at different trophic levels, using the data to construct a biomass pyramid.
Earth Systems & Resources

Living World

Population


Trophic levels

Computer  graphing in Excel

13
Home Hazardous Product Survey

Students will be able to identify potentially hazardous materials in the home by the warning front label.  Students will also take an inventory of the chemical products, then compare the amounts to their classmates, and finally calculate the total amount for their town of hazardous materials.  Students will also learn safe storage and dumping protocols for hazardous materials. 


Pollution


Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.



14
National & Local Water Use (Molnar 11)

Students will use the internet to gather and interpret water use data at the national, state and local levels.  Students will analyze water use patterns over time to compare consumption levels with local rainfall.
Land & Water Use


Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



15
Plate Tectonics (Molnar 2)

Students will plot geologic events and correlate them to tectonic plate boundaries.


Earth Systems & Resources

Global Change
Website work

15
Copper Extraction (Molnar 7)

Students will measure the amount of copper metal you can extract from copper (II) carbonate, the main ingredient in the mineral malachite.  Model an environmentally sound, modern method of extracting copper profitably from tailings.
Earth Systems & Resources

Land & Water Use

Energy Resources & Consumption

Pollution

Global Change
Chemical lab

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



15
Snickers Bar Mining 

Students will analyze practices that affect the use, availability, and management of natural resources.

Interpret ways in which rocks, fossils, and ice cores record Earth’s geologic history and the evolution of life.


Land & Water Use

Energy Resources & Consumption


Correlate geology to model

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



16
Energy Resource Comparison Activity (Molnar 23)

Students will be able to research and compare current US electric power production technologies. Outline and defend a power production policy, including feasible alternative technologies, for the coming century.
Land & Water Use

Energy Resources & Consumption

Pollution

Global Change
Internet

Politics

Economics

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



16
CO2 Emissions from Fossil-fuel Burning  (Molnar 24)

Students will be able to track long-term energy production (1751-2000) and correlate the data to emissions and atmospheric concentrations of CO2.  Investigate the effects of CO2 and other greenhouse gases on global temperatures.
Earth Systems & Resources

Land & Water Use

Energy Resources & Consumption

Pollution

Global Change
Quantitative

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



17
Making Bio-diesel

Students will examine ways to use renewable resources to replace nonrenewable starting materials. One of the ways in which processes can be made “greener” is to use renewable resources to replace nonrenewable starting materials. This is one of the basic principles of green chemistry. Using starting materials such as substances derived from growing plants, rather than irreplaceable materials like the Earth’s petroleum and natural gas is one way in which we seek use renewable resources. This activity will allow the students to make fuel from vegetable oil as a demonstration of the green chemistry principle of using renewable resources. It will also demonstrate the green chemistry principle, Waste?
Earth Systems & Resources

Energy Resources & Consumption

Pollution

Global Change
Chemical laboratory

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



17
Personal Energy Use Audit  (Molnar 25)

Students will be able to record and calculate approximate personal energy use in the modern home.  Compare the amounts, by-products, and dollar costs of competing fuels that are necessary to support personal energy consumption.
Pollution

Global Change
Quantitative

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



17
Solar Energy Lab (Molnar 26)

Students will be able to design an experiment to calculate and compare the heat-absorbing capacities of various fluids under solar radiation.  Determine efficient applications and models for fluid solar-energy collectors, based on experimental results.  Compute heat absorption rates for passive solar materials.
Energy Resources & Consumption


Solar energy

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



18
Bioassay Experiment (Molnar 29)

Students will be able to conduct a controlled experiment to test the toxicity of salt on the growth of seeds.  Apply the experimental results to an environmental problem. Design a bioassay experiment.
Land & Water Use

Pollution


Apply results to existing environmental problems

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



18
Human Health: Risk Perception & Risk Reality (Acorn 3, 94)

Students will be able to conduct a survey on how people perceive the relative risk of numerous activities and lifestyle choices.  Students will analyze the data graphically and incorporate what they learned about risk for their readings to draw conclusion about risk perception.
Earth Systems & Resources

Living World

Population

Land & Water Use

Energy Resources & Consumption

Pollution

Global Change
Human health

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



19
Particulate Air Pollution ((Molnar 27)

Students will measure particulate matter locally and evaluate the data by EPA standards
Energy Resources & Consumption

Pollution

Global Change
Dissecting scope

Human health

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



19
Acid Rain Lab (Molnar 28)

Students will be able to measure and compare pH levels in precipitation at several sites over an extended time period.  Analyze and account for varying concentrations of oxides and pH readings in precipitation.


Pollution

Global Change
Human health

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



20
Needle Damage Assessment (Forest Watch)

Students will learn to identify areas on a white pine needle that indicate ozone damage and record whether or not the injury is present on the needles.  Students will be measuring and recording the length of randomly chosen current-year pine needles.  Students will then be looking for two ozone symptoms: Chlorotic mottle and tip necrosis.
Pollution
Human health

Dissecting scopes

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



21
Groundwater Lab

Students will learn that groundwater is an important resource, providing water to most households, influencing many ecosystems and supporting a thriving bottle water industry.  This resource is impacted by many human activities ranging from waste disposal activities to the mining of mineral resources.  In an effort to better understand this resource, students will be introduced to ground-water hydrology, the application of sandbox materials to illustrate ground-water flow processes, demonstration of field techniques on local water wells and the utilization of simple computer models to assess regional ground-water flow.  
Earth Systems & Resources

Living World

Population

Land & Water Use

Pollution

Global Change
Scientific models

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



22
Solid Waste Collection (Molnar 30)

Students will be able to quantify and analyze house hold solid waste.  Propose general strategies for reduction and recycling of solid waste.
Pollution


Reduce reuse recycle

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



22
Personal Solid Waste Inventory (Acorn 7, 143)

Students will record all of the materials they use in a seven-day period.  Materials recorded should include all solid waste as well as any items that may be recycled or reused in some way.
Pollution


Spring scale

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



22
Auto and Truck Tires and the environment (Molnar 31)

Students will be able to calculate the energy available from burning tires to generate electricity. Compute reduction in sulfur dioxide emissions from burning tires in place of coal for cement production. Propose ways of conserving and reusing tires.
Energy Resources & Consumption

Pollution

Global Change
Energy calculations

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



22
Energy and Recycling (Molnar 8)

Students will be able to compare energy costs of recycling aluminum for cans to making cans from raw materials.  Investigate extrinsic benefits and disadvantages of recycling, such as environmental and economic factors.
Energy Resources & Consumption

Pollution


Quantitative

Field/lab Investigation.

Methods for analyzing and interpreting information.

Identifies and analyzes environmental problems.

Evaluates the ecological and human health risks.

Examines solutions to environmental problems.



Video Clips/Tapes

· An Inconvenient Truth

· Baraka

· Cane Toads

· Guns, Germs and Steel

· NOVA: World in Balance

· Our Fishing Heritage

· The Lorax

· The Natural History of the Chicken

· Who Killed the Electric Car

· NOVA Science Now webcasts

Activity:�
The Lorax Project:  Book/Movie & paper �
�
Reading:�
Excerpts from Guns, Germs and Steel 


By Jared Diamond�
�
Year Project:�
Begin Environment in the News Project�
�
Lab Project:�
Begin Bucket Landfills Year Project (Acorn – 4)�
�



Lab:�
Life in a Pine Cone�
�



Lab:�
Light Bottle / Dark Bottle Primary Productivity Lab�
�
Activity:�
H, C, N, P, S cycle presentations�
�
Lab:�
Berlese Funnel Lab�
�
Lab:�
Biospheres�
�



Lab:�
Genetically Modified Organism Activity- Turbot�
�



Lab:�
Forest Inventory Growth Plot�
�
Lab:�
Soil Analysis:  Clay, Silt, Sand (Molnar – 9)�
�
Project:�
Biomes Presentation�
�
Activity:�
Specific Heat and Climate (Molnar – 3)�
�
Lab:�
Leaf Litter�
�



Activity:�
Project WILD Global Water Resources Demo.�
�
Lab: �
Cathance Field Day �
�
Lab:�
Leaf Litter Lab continues�
�
Lab:�
Water Loss Drop by Drop (Molnar – 13)�
�



Lab:�
Owl Pellet Lab �
�
Lab:�
Predator-Prey Simulation (Molnar – 17)�
�



Activity:�
Bath Tree Project with Mr. Hoerth�
�
Project:�
Natural Areas (Molnar – 5)�
�
Lab:�
Habitat Loss Lab (Acorn – 3)�
�



Reading:�
The Tragedy of the Commons�
�
Lab:�
Shannon-Weiner Diversity Index (Molnar – 18)�
�



Speaker:�
Aquaculture-Salmon/mussel farming slide show�
�
Lab:�
Overfishing Simulation�
�
Lab:�
Tagging and Sampling  (goldfish)�
�
Panel Discussion:�
Local Ground fisherman – Cundy’s Harbor 


And Marine Fisheries Department Biologist �
�



Reading:�
Dall Sheep Handout�
�
Lab:�
Oak Grove Cemetery Population Study�
�



Activity:�
World Population Growth (Molnar – 19)�
�
Lab:�
Doubling Time in Exponential Growth (Molnar – 20)�
�



Field Trip:�
Traditional and Organic Farm on Merrymeeting Bay�
�
Lab:�
Eating at a Lower Trophic Level (Molnar – 16)�
�
Lab:�
Salinization Lab�
�



Activity:�
Industrial vs. Organic�
�
Lab:�
Home Hazardous Product Survey�
�
Reading:�
Rachael Carson  Silent Spring selection (DDT)�
�



Field Trip:�
Town Water District: Pump Station and S.T.P.�
�
Lab:�
National and Local Water Use (Molnar- 11)�
�



Lab:�
Snickers Bar Mining�
�
Activity:�
Global map – Allen Jones, Seismic Eruptions�
�
Activity:�
Plate Tectonics (Molnar – 2)�
�
Lab:�
Copper Extraction (Molnar – 7)�
�



Demo:�
Hand Generator Demo.�
�
Activity:�
Energy Resource Comparison (Molnar – 23)�
�
Lab:�
CO2 Emissions from Fossil Fuel Burning (Molnar – 24)�
�



Lab:�
Making Biodiesel�
�
Activity:�
Personal Energy Use Audit ( Molnar – 25)�
�
Lab:�
Solar Energy (Molnar – 26)�
�



Lab:�
Bioassay Experiment (Molnar – 29)�
�
Lab:�
Human Health: Risk Perception & Risk Reality (Acorn – 3)�
�



Field Trip:�
FPL Wyman Station�
�
Lab:�
Particulate Air Pollution (Molnar - 27)�
�
Lab:�
Acid Rain (Molnar – 28)�
�



Lab:�
Needle Damage Assessment�
�
Simulation:�
Vernier – Greenhouse Effect Simulation�
�



Lab:�
Water Quality Testing – Biogeochemical parameters  (Revisit data from Cathance Field Day)�
�
Reading:�
The Last Drop by�
�
Lab:�
Groundwater Lab�
�



Field Trip�
City Landfill�
�
Activity:�
Energy and Recycling (Molnar – 8)�
�
Lab:�
Solid Waste Collection�
�
Activity:�
Auto & Truck Tires & the Environment (Molnar – 31)�
�
Lab:�
Bucket Landfills:  Open and examine.  (Acorn – 4)�
�
Lab:�
Personal Solid Waste Inventory (Acorn – 7)�
�



Project:�
Green House Engineering Project – Design in Graphic Engineering Lab.�
�
Speaker:�
Rod Young – Topsham Town Manager�
�
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