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Introduction
WHAT’S UP IN THE ENVIRONMENT? is an educational project that includes a half-hour television program, this teacher’s
guide and a Web site. WHAT’S UP IN THE ENVIRONMENT?
shows the importance of becoming environmentally literate
and describes some of the exciting work being done by professionals in environmental fields. It offers middle school
teachers hands-on activities and profiles of people who are
working to improve the environment.

CONTENTS OF THE GUIDE
This teacher’s guide is to be used with the WHAT’S UP IN
THE ENVIRONMENT? video. Student activities and profiles
of environmental professionals (to be photocopied and distributed in class) accompany each segment of the program.
The guide also includes URLs for the long-term activities on
the WHAT’S UP IN THE ENVIRONMENT? Web site. The video
can be used over several weeks as students become involved
in environmental projects.
This guide includes:

• Resources describes organizations, publications and Web
sites that can help students and teachers learn more about
the environment and where they can go to get more
involved.

WEB SITE
Look for more information about WHAT’S UP IN THE
ENVIRONMENT? on the World Wide Web at:
www.thirteen.org/edonline/wue

ORDERING INFORMATION
To order videocassettes of W H A T ’ S U P I N T H E
E N V I RO N M E N T ? , please contact:
GPN
P.O. Box 80669
Lincoln, NE 68501-0669
800-228-4630
info@gpn.unl.edu

• Why Study the Environment?, which discusses the importance of environmental literacy.
• Water: River of Grass is the starting point for an activity
that involves building a model wetland. Profiles: Roger
Peebles, a hydrologist, and Whitney Montague, the
Executive Director of the EnvironMentors program.
• Land: Brownfields to Greenfields examines the
benefits of using compost to improve soil.
Profiles: Kenneth Pantuck, Senior Environmental Scientist for the EPA, and Carol
Fialkowski, of the Field Museum of Natural History.
• Air: Back to the Future provides an
activity that shows the effects of acid
rain. Profiles: Steve Russell, of
Columbia University’s Biosphere 2
Center, and Christine Shahin-Wood,
Volunteer Director of Kids Against
Pollution.
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• Energy: Power Up includes two energy-related activities: making a pizzabox solar oven, and learning how fuel
cells work. Profiles: Chuck Kutscher,
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Renewable Energy Laboratory; Ken
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build energy-efficient homes; and Chandler Van Voorhis and Carey Crane of GreenWave Radio.
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• Careers discusses some of the opportunities in
environmental fields.

Careers
Resources

VOCABULARY
conservation, environment, environmental literacy, resource,
restoration, stewardship, nature,
sustainability

Why Study the Environment?
• have positive attitudes
about the environment.

OBJECTIVES
Students will
• explore how society’s choices affect the environment
• discuss some possible solutions to environmental problems

MATERIALS
Students will need
• posterboard
• markers

MOTIVATION
This lesson demonstrates why it is important to study the
environment. Tell your students that we depend on nature
for life’s necessities. Ask them to list a few obvious things from
nature that we need in order to stay alive (for example, water
and air). Then, ask them to list products made from natural
materials that they use every day. Finally, ask your students
what kinds of energy we use for power or heat, and what their
sources are in nature.
Point out that we usually think of nature when discussing the
environment. However, when we talk about the environment,
we’re not only referring to what’s found in nature. The environment is the sum of our surroundings, and includes what
people have built and manufactured. Tell students that
throughout history, people have used technology as a way of
using nature for their benefit, to solve problems and to extend
human capabilities.
Explain that the way we relate to nature and the technologies we use have an impact on the environment. Actions
taken to solve one set of problems sometimes
result in unintentionally bad consequences for the air, water, land or
living things. Some choices can
minimize our impact on
nature, whereas others may
improve the environment.
Tell your students that
environmental literacy
is the ability to understand the environment
and to see how the
choices we make have
an impact on the world
around us.
Environmentally literate
people:

• have the skills to identify
and address environmental
problems.
• ask questions when seeking
answers to problems.
Point out that the study of the
environment is connected to a
number of disciplines. For
example, scientists may
research how the environment
is changing over time. Engineers and inventors may
develop ways of making cleaner, more efficient products.
Naturalists may study how
changing habitats are affecting
wildlife.

Excellence in Environmental Education: Guidelines for Learning
http://naaee.org/npeee/learner_guidelines.html
Strand 2.4 — Environment and
Society (A, B, C, D, E); Strand 3.1Skills for Analyzing and Investigating Environmental Issues (A,
B, C); Strand 3.2 — Decision-Making and Citizenship Skills (A, C,
D); Strand 4 — Personal and Civic
Responsibility (A, C, D)

How we interact with the environment determines its health
and ours. By learning about the environment we can become
more involved with keeping it healthy, and we can ultimately improve life for ourselves and for future generations.

PRESENTING THE LESSON
Show the video or segments that you’ve selected. Ask students to think of ways they might find solutions to environmental problems. Discuss what society has done to deal with
these problems. Distribute and review the student worksheet.
Form groups of four or five students and assign a different
environmental issue to each of the groups. Each group will
prepare a report to demonstrate its solutions, and then make
a poster to raise awareness about the problem. Possible
issues:
• A field in a neglected neighborhood has become an eyesore because people are dumping their trash there.
• An invasive species of plant is competing with or crowding
out native species.
• Pollutants are contaminating a community’s groundwater.
• Acid rain is killing trees and other plant life.
• If possible, assign a local issue to one group.

LESSON WRAP-UP
Have students identify and evaluate other environmental
issues that currently affect the community. Ask them to consider future problems, and to think about how to plan for
and possibly even prevent them.

• are knowledgeable about
the environment.
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North American
Association for
Environmental Education
(NAAEE)

WHAT’S UP IN THE ENVIRONMENT? www thirteen org/edonline/wue

Environmental Assessment
WHY STUDY THE ENVIRONMENT?
Everyone needs to be environmentally literate.
Environmentally literate people are able to make
informed decisions about issues that have an
impact on the community.
Consider some of the reasons it is important to
be environmentally literate. What does it take to
become more aware of environmental problems?
How can each of us play a part in working toward
their solutions?

STUDENT WORKSHEET
C. SELECT
THE BEST
SOLUTION
Work together
to present the
best solution,
and explain
which, from this
list, you recommend, and why.

SCIENCE CONNECTION
Name some alternative forms of energy, transportation or housing that
might be used in the future. What are
some of their potential advantages and
disadvantages?

SOCIAL STUDIES CONNECTION

Research how societies have used
technology at different times in history. What were some of the benD. IMPLEMENT
efits of technological innovaTHE SOLUTION
tions? What were some of the
Have a member of the
human costs?
group be in charge of planning the solution’s implementation. As part of the implementation, consider what will have to be
done, if anything, to maintain this solution so
it goes on working well in the future.

E. SUMMARIZE YOUR GROUP’S FINDINGS
Show what your group has discovered in a graphic form —
a poster that helps raise people’s awareness of the problem
and your solution. Prepare to present your information to
your class.

F. EVALUATE THE SOLUTION
© Will McIntyre, Photo Researchers

How practical is the solution? Do you think it could be sustained in the future?

THIS IS YOUR CHALLENGE

© Laima Druskis, Photo Researchers

Research and write a report that describes your group’s
assessment of an environmental issue (assigned by your
teacher). Then, make a poster that helps to raise people’s
awareness of the problem and its solution.

A. RESEARCH THE PROBLEM
What is the problem? When did it begin? How serious is it?
What might be causing it?

B. DEVELOP ALTERNATIVE SOLUTIONS
Work with your group to develop a list of possible solutions.
Discuss the issue, use library resources and the Internet, and
record your answers.

www thirteen org/edonline/wue WHAT’S UP IN THE ENVIRONMENT?
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VOCABULARY
exotic species, hydrology, indicator species, runoff, watershed,
wetlands

Water: River of Grass
VIDEO CLIP SUMMARY (2:22–8:10)
This segment, River of Grass, is the story of the ambitious
restoration effort to save the Florida Everglades as told by
Seminole ranchers and wildlife biologists who live and work
there.

OVERVIEW
In the 1940s, The Central and Southern Florida Project was
meant to provide flood protection and water management
for the people of the region. While it led to rapid growth and
land development, it also created a host of problems for the
Everglades ecosystem. People caused the Everglades’ decline,
but now they are working on a massive restoration project
to bring the ecosystem back to life.

BUILDING A MODEL WETLAND
This activity will help you understand the concept of a wetland. It will illustrate the functions of wetlands and the effects
that changes in land use have on wetland areas.
When water from rain or melted snow runs off hills and
mountains, it forms streams in valleys. The land that the water
drains from is called a watershed.
What kinds of land are not impervious to water (forest,
marshes, etc.)? You are now going to build a model of the
earth that represents these land covers.

On the other side, cover
some of the sand with a thin
layer of clay or plasticene.

North American
Association for
Environmental Education
(NAAEE)

2 What will happen now
Excellence in Environmental Eduwhen it rains? How will rain
cation: Guidelines for Learning
affect this landscape differently from a completely
http://naaee.org/npeee/
impervious landscape?
learner_guidelines.html
Spray water into the tank,
Strand 1 —Questioning and Analyand watch how some of it
sis Skills (Guidelines A, C, D, E,
runs over the surface and
G); Strand 2.2 — The Living
some of it sinks in. The
Environment (A, C, D)
water that stays on top is
called surface water, forming streams, rivers, ponds,
lakes, or oceans. The water that sinks into the earth (infiltrates or percolates) is called groundwater. As you continue spraying, water will accumulate in the air spaces
between the gravel and sand at the bottom of the tank.
This body of underground water is called an aquifer.
3 Now make a wetland by taking the small sponges, or a
tightly rolled paper towel, and placing it in the lowest part
of your landscape alongside the river. Place the cotton
swabs, pine needles, or other wetland plants in the sponge.
Continue spraying water into the tank. Get the soil really
wet to create excess water running down toward the wetland. The towel/sponge should absorb the water and
become saturated, slowing the flow to the river.

Build a model of a wetland and test a variety of hypotheses about how the wetland works and what environmental
conditions might affect it.

You can also demonstrate the addition of a “pollutant” or
show how pollution travels into a wetland by sprinkling a
granular substance (something small but visible) onto the
hill and watching it wash into the wetland. It can simulate
contamination from pesticides or runoff from farms.

EQUIPMENT AND SUPPLIES

CONSIDER THE FOLLOWING QUESTIONS

THIS IS YOUR CHALLENGE

• Container —an aquarium
works nicely, but trays for
paint rollers or planters
will work as well.
• Spray bottle with water
• A few apple-sized rocks
• Sand, gravel, soil
• Plasticene or clay

• Paper towels or small
sponges
• Food coloring
• Wetland plants
• Cotton swabs painted
brown
• Pine needles
• Dried flower heads

ACTIVITY
1 Place the rocks in a heap at both ends of the aquarium.
Put gravel around the rocks, and spread them out so that
they slope downhill toward the middle of the tank. Place a
layer of sand over the gravel, also sloping toward the middle. On one side of the tank, pack soil on top of the sand.
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1 Why might wetlands be important places for an ecosystem?
2 Do you know where your water comes from?
3 What are some human impacts on the water supply in
your community?

LONG-TERM ACTIVITIES ON THE WEB
1 Has pollution affected a body of water in our community,
and if it has, what can we do to clean it up?
www.thirteen.org/edonline/wue/water1_overview.html
2 How can we help clean up sources of groundwater pollution in our area?
www.thirteen.org/edonline/wue/water2_overview.html
3 How do wetlands remove possible harmful pollutants from
groundwater?
www.thirteen.org/edonline/wue/water3_overview.html

WHAT’S UP IN THE ENVIRONMENT? www thirteen org/edonline/wue

Photos courtesy of Roger Peebles and Whitney Montague

Profiles

WATER: RIVER OF GRASS

ROGER W. PEEBLES
Hydrologist
Texas Center for Applied Technology
Imagine tackling the following challenge. The scenario: a
large plume, or space in a body of water, is contaminated
with toxic pollutants. The toxins were released from a local Air
Force base in Denver, Colorado. Your challenge is to provide
detailed information defining the exact size of the plume and
then recycle the water back into its source so it becomes safe
again. You will achieve this by digging wells to sample groundwater and by using a numerical computer model to mimic
the movement of groundwater and the transportation of pollutants. Your final step will be to present this information to
state and federal regulatory agencies, like the U.S. Environmental Protection Agency.
Roger Peebles met this challenge while working as Senior
Hydrologist at the Texas Center for Applied Technology. After
completing the research steps described above, Roger worked
with a team of hydrologists. Together they constructed a
hydraulic system that pumped the contaminated groundwater from the plume and cleaned it using several treatment
methods. The clean water was then injected back into the
ground.

A high school student in Rome, a geology student at university in New York City, and a doctoral student studying glaciers in Alaska — Roger Peebles’s interest in
the field of hydrology has made him a
world traveler. Using fresh water
as a resource sparked Roger’s
interest at an early age. As
a student Roger asked
himself, “Where does
groundwater come
from, and how safe
Hydrologist
is it? How vulnerable are groundAquatic Toxicologist
water resources
to contaminaWastewater Engineer
tion by man’s
activities? Which
Water Conservation Specialist
bodies of water
need protection?”
Watershed Planner
Groundwater is
widely used but
Environmental Planner
often poorly understood. Roger Peebles
works to answer these
questions and educate the
public about these issues.

RELATED CAREERS

ROGER W. PEEBLES

WHITNEY MONTAGUE

WHITNEY MONTAGUE
Executive Director
The EnvironMentors Project
Inspired by the magnificent bridges she saw while traveling in
Europe, Whitney Montague began college studying structural engineering. But shortly after declaring herself a structural engineering major, she was bored. “My first structures class
put a serious dent into my career aspirations. To me, it was the
most boring class in the world. The mathematics of concrete
design and dynamic equilibrium made my eyes glaze over.”
Her college advisor, who knew that she loved sailing, camping, and hiking, pointed out that environmental engineering
combined her interests. As Whitney soon realized, “Environmental engineering combines engineering and my proficiencies in math and science with my love of nature. I was
hooked!” After a switch of majors, Whitney embarked on a
four-year exploration of aquatic chemistry, hydrology and
hydrodynamics, air quality, forestry, toxicology, epidemiology, project management, public policy, physics, and calculus. She loved every minute of it.
Today Whitney serves as the National Director of the EnvironMentors program — a project that matches urban
teenagers with environmental and science professionals. She
encourages her students not to shy away from math and science classes.
In middle school, high school, college, and her professional
career, Whitney has faced people who have attempted to dissuade her from her choices. Some felt that a “lady” shouldn’t
be an engineer. Others believed that African-Americans were
not smart enough to succeed in science. But from her parents and professors Whitney received strong support. Most
importantly —Whitney believed in herself. “I always wanted
to be an engineer and I have had an incredibly wonderful
time being one.”

www thirteen org/edonline/wue WHAT’S UP IN THE ENVIRONMENT?
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VOCABULARY

Land: Brownfields to Greenfields
Brownfields to Greenfields: A local community in northeast
Philadelphia reclaims a former Superfund site using composted “biosolids” recycled from wastewater treatment.

OVERVIEW
When we recycle containers, glass, plastic or cardboard, we
save resources and energy. Did you know that land is also
recyclable? Land recycling restores contaminated sites to
health, revitalizes urban areas and discourages urban sprawl,
often to the benefit of economically disadvantaged communities.

BIOSOLIDS AND PLANT GROWTH
Biosolids are the nutrient-rich organic materials reclaimed
from wastewater. You will use some biosolid-like materials
to see how they affect plant growth.

THIS IS YOUR CHALLENGE
Determine the effects on plant growth of different soil
enhancements.

EQUIPMENT AND SUPPLIES (PER GROUP OF 3–4
STUDENTS)
• 8 waxed paper cups
• 2 cups of potting soil
• 2 cups of dried cow
manure
• 2 cups of fish emulsion

• 8 shallow saucers
• 60 lima beans or radish
seeds
• 1 ruler

ACTIVITY
1 What effect do you think different kinds of soil enrichments will have on the growth of plants? Form groups of
three or four students to discuss and find out.
2 Soak some seeds in water for approximately 1 hour.
3 Fill two of the waxed paper cups approximately 2⁄3 full with
potting soil, and plant two seeds approximately 1" below
the soil surface in each. Cover the seeds with soil.
4 Fill a third and fourth cup approximately 1⁄2 full with potting
soil and add some dried cow manure until the cups are 2⁄3
full. Mix the soil and manure thoroughly, and plant two
seeds in each just like you did in step #3.
5 Repeat step #4 above, but this time mix in some fish emulsion instead of the manure. If the fish emulsion you have
is in liquid form, fill the cups 2⁄3 full with potting soil and
pour in about 1⁄8 cup of the liquid emulsion. Plant your
seeds as in steps #3 and #4 above.

6

6 In the seventh and eighth
cups, fill to 1⁄2 full with potting soil. Mix together equal
amounts of manure and fish
emulsion and mix it thoroughly with the potting soil.
Plant two seeds in each as
you did before.
7 Using a pencil put three
holes in the bottom of each
waxed paper cup to provide
drainage. Place each cup in
a shallow saucer, and place
all eight cups in a window
or well-lighted area.

North American
Association for
Environmental Education
(NAAEE)
Excellence in Environmental
Education: Guidelines for
Learning
http://naaee.org/npeee/
learner_guidelines.html
Strand 1 — Questioning and
Analysis Skills (Guidelines A,
C, E, F); Strand 2.2-The Living
Environment (A, C, D).

8 Water all eight cups with approximately 1⁄8
cup of water. Test the soil daily with
your finger, and keep the soil
moist.
9 Keep track of how much
each plant grows by
measuring its height at
approximately the
same time each day
for 2 weeks.

CONSIDER THE
FOLLOWING
QUESTIONS
1 In which cup did
the plant grow
most quickly?
2 In which cup are
the plant stems
thickest?
3 In which cup do the
plants have the largest
leaves?
4 What conclusions do you
draw about the best soil
enhancer(s) for these plants?

LONG-TERM ACTIVITIES ON THE
WEB
1 How do invasive species affect the environment in your
community?
www.thirteen.org/edonline/wue/land1_overview.html
2 Can composting help improve soil quality while reducing
waste sent to landfills?
www.thirteen.org/edonline/wue/land2_overview.html

WHAT’S UP IN THE ENVIRONMENT? www thirteen org/edonline/wue

© Michael Austin, Photo Researchers

VIDEO CLIP SUMMARY (8:11–13:35)

biosolids, brownfield, landfill,
Superfund site, wastewater
treatment

Profiles

LAND: BROWNFIELDS TO GREENFIELDS
CAROL J. FIALKOWSKI
Environmental Educator
Field Museum of Natural History
Carol Fialkowski grew up in the city of Chicago but spent
many summers vacationing at family cottages in Wisconsin
and Indiana. Out in the rural midwest, Carol developed her
love of the tall-grass prairies and open-oak savannahs that
would later become the focus of her life’s work.

Courtesy of Kenneth Pantuck / © 2001 The Field Museum/Photo: Mark Wilhalm

KENNETH PANTUCK

CAROL J. FIALKOWSKI

KENNETH PANTUCK
Senior Environmental Scientist
U.S. Environmental Protection Agency
Water Protection Division
“You do not have to have a career in the environment to get
involved with environmental issues and actions.” Ken Pantuck, environmental scientist, believes that anyone can start
making a difference in the world today.
Ken recently completed a six-year project in Poland using
sewage sludge (“biosolids”) to re-vegetate hazardous smelter
and mining waste sites. A team of American and Polish scientists, representing the fields of engineering, chemistry, soil
science and agriculture, teamed up to replant these barren
sites that dotted the Upper Silesia mining region of Poland.
The waste piles contained extremely high levels of heavy metals (zinc, lead, and cadmium) that were toxic to plant and
animal life. As the piles formed, there was no way of keeping
the metal dusts from blowing into nearby farms, homes and
water supplies. Doctors found high lead levels in the bloodstream of local children who had inhaled particles of metal
dust or had consumed crops coated with them.
Ken and his fellow scientists developed a new procedure to revegetate these wastelands and thereby stop the health problems caused by lead and zinc. They determined that the addition of lime and biosolids to the upper surfaces of the wastes
would neutralize the negative effects of the heavy metals.
Today, these areas support diverse vegetation and wildlife.
Farmers can grow approved produce there. Grass now covers
the once barren landscape. Furthermore, health risks have
decreased significantly. This method is now being used in
similar hazardous waste sites in the United States. Proud of
his accomplishments, Ken stated, “It is gratifying to know
that my personal efforts were responsible for solving an environmental problem.”

Prior to its being settled, tall-grass prairie spread across 50
percent of Illinois. Today the prairie makes up less than onetenth of one percent of the Prairie State. Through her involvement with programs such as Chicago Wilderness and UrbanWatch, Carol works with public and private organizations to
protect these rare natural communities and to restore them
to long-term viability. She is also Conservation Education Director in
the Department of Environmental and Conservation
Programs at the Field
Museum.

RELATED CAREERS

In her professional
life, Carol really
Geologist
has the best of all
worlds: “Being
Forester
an environmental educator has
Hazardous Materials Specialist
allowed me to
integrate these
Natural Land Management
two loves —
teaching
and
Urban Planning
nature — while
continuing to further
my knowledge of ecology and conservation
biology.” To get where she
is today, Carol spent many
years in school. She graduated from
St. Xavier College with a Bachelor of Science in Social Science degree and went on to get her Master’s
degree in Environmental Science. Even after graduate school
she continued her education with an additional 36 hours of
graduate-level work.
But don’t tremble in your uncomfortable chair–desk contraption! You won’t be glued to that seat for another decade!
For Carol, school was in and out of the classroom: poring
over textbooks and hiking dirt trails, memorizing flash cards
and peering into nature’s heart.

www thirteen org/edonline/wue WHAT’S UP IN THE ENVIRONMENT?
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VOCABULARY
Carbon dioxide, carbon sequestration, ecosystem, fossil fuels,
global warming, greenhouse
effect, photosynthesis

Air: Back to the Future
VIDEO CLIP SUMMARY (13:36–20:17)
Back to the Future: An international team of scientists is using
a special “time machine” — Arizona’s Biosphere 2 laboratory
—in an effort to get the facts about carbon dioxide emissions
and the future of our global climate.

OVERVIEW
Since the dawn of the Industrial Revolution, atmospheric
concentrations of greenhouse gases like methane and C02
have increased. With more greenhouse gases, the earth’s
atmosphere traps more heat. As atmospheric levels of these
gases continue to rise, scientists predict average global temperatures will likewise increase.

EFFECTS OF ACID RAIN
Acid rain begins in smoke from fossil fuels and sulfide ores.
As sulfur dioxide and nitrogen oxides blow downwind, they
are changed into sulfuric acid and nitric acids when they mix
with rain. The main source of acid rain seems to be transportation and industry.
In this activity you’ll investigate the effects of acid rain on
living things.

THIS IS YOUR CHALLENGE

dilutions as the acid is being
added.

ACTIVITY

North American
Association for
Environmental Education
(NAAEE)

1 Add 500 ml of pH6 spring
Excellence in Environmental Eduwater to two containers.
cation: Guidelines for Learning
Add two brine shrimp to
http://naaee.org/npeee/
each container and record
learner_guidelines.html
the time. Observe and
record the normal behavior
Strand 1 —Questioning and Analyof the animals for 10 minsis Skills (Guidelines A, C, D, E, F,
utes. What percent of the
G); Strand 2.1 — The Earth as a
time is spent moving and
Physical System (A, B); Strand
lying still? What percent of
2.2 — The Living Environment (A)
the time is spent at the bottom, middle and top of the
container? Touch the shrimp with the stirring rod and
record the behavior. Return the brine shrimp to their original containers.
2 Label four pairs of 1000 ml containers pH3, pH4, pH5 and
pH6. Add 100 ml of each dilution to its labeled container.
Place two new shrimp in each pH6 container and observe
if the behavior is “normal.” Do the animals survive in this
pH? If any shrimp die, record the time. If any shrimp
remain alive for the entire 10 minutes, record this also.

Determine the structure and normal behavior of brine
shrimp. Determine the effects of an acid environment on
the behavior and survival of the brine shrimp.

3 Place two new shrimp in each pH3 solution. Record their
behavior for 10 minutes according to the directions given
in #1 and #2 above. Place two new shrimp in each pH4
and pH5 solutions and record observations as above.

EQUIPMENT AND SUPPLIES

4 When you clean up, be sure to discard all solutions and
shrimp in the manner indicated by your teacher.

• Brine Shrimp (available
from any science supply
company)
• Glass or plastic containers of various sizes
• Distilled water
• pH paper
• Eye droppers

• Stirring rods
• Diluted sulfuric acid
(vinegar, citric acid, or
acetic acid may be substituted)
• Labels
• Culture dishes

CONSIDER THE FOLLOWING QUESTIONS
1 In which of the four pH solutions did the brine shrimp
demonstrate the greatest difference in behavior when
compared to their normal behavior? Explain possible reasons for this observation.
2 Why were two brine shrimp per test solution in each container used rather than just one?

PREPARATION

3 Was this a controlled experiment? Explain.

Brine shrimp should be kept in bottled spring water (pH6).

4 What conclusions can you draw about the effects of acid
rain on the environment?

Prepare the acid solutions as follows:
500 ml of spring water + 5 drops of 10% sulfuric acid = pH5
500 ml of spring water + 15 drops of 10% sulfuric acid =
pH4
500 ml of spring water + 25 drops of 10% sulfuric acid =
pH3
Note: The above dilutions are approximate and should be
checked with pH paper before proceeding. Be sure to stir the

8

LONG-TERM ACTIVITIES ON THE WEB
1 How can we reduce carbon dioxide emissions we produce
and help prevent global warming?
www.thirteen.org/edonline/wue/air1_overview.html
2 How is acid rain affecting our community and what can
we do about it?
www.thirteen.org/edonline/wue/air2_overview.html

WHAT’S UP IN THE ENVIRONMENT? www thirteen org/edonline/wue

© David Mayhew / Courtesy of Kids Against Pollution

Profiles

AIR: BACK TO THE FUTURE

STEVE RUSSELL
K–12 Program Coordinator
Columbia University, Biosphere 2 Center
One summer vacation, a few states south of his native Tennessee and hundreds of miles from the Great Smoky Mountains, Steve Russell strapped on some scuba goggles, slipped
flippers onto his feet, popped a snorkel into his mouth, and
dove into the Atlantic Ocean. He dunked his head underwater, gazed at the fascinating marine world around him and
decided right then and there that one day he’d be an oceanographer.
A decade or so after this momentous Florida holiday, Steve
graduated from Texas A&M University with an advanced
degree in biological oceanography. Eager to explore the
Earth’s diverse marine life, he immediately signed up with
the Peace Corps and shipped off for Malaysia to work at a
marine lab where he taught marine biology and conducted
research on coral reefs. Since then he has led expeditions to
Mexico, Guatemala and Fiji as an International Wildlife Guide,
and he has taught marine biology courses in Texas and
Hawaii.
Two years ago, he came to Biosphere 2 Center in Arizona to
coordinate the Kindergarten to 12th grade education programs. Even though he’s miles away from any real ocean, he
can study marine life in the ocean biome within Biosphere 2’s
walls. Currently, he is working with other staff to develop an
exhibit on sclerochronology. Sclerochronology is the science
that studies the hard parts of marine
animals — like clams’ shells or
coral reefs —to decipher past
climate changes.

RELATED CAREERS
Air Quality Engineer
Atmospheric Chemist
Environmental Attorney
Public Information Specialist
Toxicologist

STEVE RUSSELL

CHRISTINE SHAHIN-WOOD

CHRISTINE SHAHIN-WOOD
Volunteer Director
Kids Against Pollution
In 1970, after Senator Gaylord Nelson of Wisconsin declared
April 22nd Earth Day, Christine Shahin-Wood and her husband took his message home into their daily family life, using
only reusable napkins, diapers and other environmentfriendly goods. Christine’s activism went from a private to
public cause when, a few years later, while helping her 12year-old son to prepare for his early morning paper route,
she read that her village was sited for a regional landfill
(garbage dump) and incinerator (garbage burner). Learning
that “regional” means taking in hundreds of thousands of
tons of garbage from across the region rather than just local
garbage, the Newport community became involved.
The community successfully prevented the landfill and incinerator from landing in their village. Christine didn’t stop with
this local event. The village’s success motivated her to continue fighting for environmental causes and for the public
good. In 1994, she became the volunteer director of Kids
Against Pollution (KAP), a student environmental group that
had begun in New Jersey. As the National Environmental
Associate for the New York Public Interest Group (NYPIRG),
she meets with Representatives and Senators and other leaders to discuss clean air and global warming legislation that
will protect the environment, jobs and people’s health. Not
only does she fill these two posts, but she also finds time to
write an environmental column for the Utica paper.
Looking back on her career, Christine observes, “This field
sort of chose me. I kept growing from it, taking different educational training until environmental activism became what
I do. I love the environment. Everything is connected to it,
making it very important to use safely so those future generations are given a gift and not a burden.”

www thirteen org/edonline/wue WHAT’S UP IN THE ENVIRONMENT?
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VOCABULARY
Fuel cell, geothermal heating,
industrial ecology, non-renewable energy, photovoltaic cell,
renewable energy, solar panel

Energy: Power Up
VIDEO CLIP SUMMARY (20:18–27:08)
Power Up: Our electricity demand is beginning to exceed production and grid capabilities, and the future of low-cost oil is
uncertain. What if you could have your own power plant right
at home, and sell electricity rather than buying it? An electrical engineer in Virginia and his 13-year-old son show us
one way it can be done.

OVERVIEW
We need energy to power up our technological world, from
laptops to lamps, cell phones to minivans. But what is energy? Simply put, energy is the ability to do work. The United
States primarily uses fossil fuels —coal, oil and natural gas—
for its energy. These fuels are non-renewable, meaning that
the earth holds a limited supply of them. On the other hand,
renewable energy sources — like wind and solar energy —
will never dwindle. Other forms of renewable energy are geothermal energy from inside the earth, biomass from the earth’s
vegetation, and hydropower from the tides and currents.

ACTIVITY #1: MAKING A PIZZA BOX
SOLAR OVEN TO MAKE S’MORES
Solar energy is often called radiant energy. Solar energy is
produced by nuclear fusion reactions within the sun. Solar
energy does not pollute.
Dark-colored objects absorb more light and store more heat
from sunlight than light-colored objects. Light-colored objects
appear light to us because they are reflecting most of the light
that hits them rather than absorbing it. Objects appear to be
black when they absorb all wavelengths of light that hit them.

• Scissors
• Ruler

• Marker
• String

BUILDING THE OVEN
1 Tape foil to the inside bottom of the box. Cover the
foil with black paper. Tape
in place.
2 Put the box on the plastic.
Draw the outline of the box
on the plastic with the
marker. Cut the plastic
about 1⁄4 inch inside the
marks.
3 On the top of the box, draw
a line one inch from all
sides. Cut along front and
side lines BUT NOT along
the back. This will be the
hinge for the flap. Carefully
fold open the flap.

Supplies
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• Plastic (plastic window
covering from a hardware
store works best)
• Glue
• Tape

Strand 1 —Questioning and Analysis Skills (Guidelines A, B, C, E,
F); Strand 2.1 — The Earth as a
Physical System (B, C); Strand
2.3-Humans and Their Societies
(C, D, E); Strand 2.4 — Environment and Society (A, C, D, E);
Strand 3.1 — Skills for Analyzing
and Investigating Environmental
Issues (A, C, D).

6 Cut a piece of string as long as the box. Tape one end to
the top of the flap. Push a small nail into the back of the
box so you have a place to tie the string.

MAKING THE S’MORES

• A medium size pizza box
(Pizza Hut boxes work
great)
• Black construction paper
• Extra-wide aluminum foil

http://naaee.org/npeee/
learner_guidelines.html

5 Tape the plastic to the inside of the box. Tape one side first,
then the opposite side. Make it tight so it looks like glass.
Tape the other edges. Seal tight so no air can get in.

In this activity you will build a solar cooker and use it to
make s’mores.

EQUIPMENT AND SUPPLIES

Excellence in Environmental
Education: Guidelines for Learning

4 Cut a piece of foil the size of the flap. Glue it to the side of
the flap that faces INTO the box. Flatten out the wrinkles.
Wipe glue smears off with a damp towel before they dry.

THIS IS YOUR CHALLENGE

This is an outdoor experiment. A place in direct sunlight
(no shade) and where animals won’t come by to eat the
ingredients or disturb the cooker is needed for this lesson! Use your thermometer to see what temperature it is
outside. You need to do this experiment when it is at least
85° F (29° C). If it isn’t hot enough outside, wait for a
warmer day.

North American
Association for
Environmental Education
(NAAEE)

• Four graham crackers
• 16 mini marshmallows

• Two plain milk chocolate
candy bars
• One thermometer

1 Have pairs put four graham crackers side by side in the
bottom of the cooker. Place a chocolate bar on top of two
of the graham crackers. Put 8 mini marshmallows on top
of the other two graham crackers.
2 Put the cooker out in an area where it will get full sunlight.
. . . no shade!
3 Let the cooker just sit there until the chocolate bars and
marshmallows melt.
4 To make a S’More, put one chocolate and one marshmallow graham cracker together to make a sandwich. You
should have two sandwiches. Enjoy!

WHAT’S UP IN THE ENVIRONMENT? www thirteen org/edonline/wue

ACTIVITY #2: HYDROLYSIS AND
FUEL CELLS
When the Space Shuttle flies, electrical power is supplied by
fuel cells. Chandler Van Voorhis has said that mini fuel cells
will soon replace batteries in cell phones, laptops and other
“high tech” devices. Fuel cells use some of the most abundant materials in the universe to derive energy. How do they
work?

You are going to build the part of a fuel cell that provides
the fuel for its operation. You will do this by breaking water
down into its two components (hydrogen and oxygen) by
using electricity.

EQUIPMENT AND SUPPLIES
• 9-volt battery
• Two regular number 2
pencils
• Salt

•
•
•
•

Index card
Electrical wire
Small beaker or glass
Water

1 Sharpen each pencil at both ends.

5 Using one piece of the electrical wire, connect one end on
the positive side of the battery and the other to the black
graphite (the “lead”) at the top of the sharpened pencil.
Do the same for the negative side, connecting it to the
other pencil top.
6 Place the other two ends of the pencils into the salted
water. As the electricity from the battery passes through
and between the electrodes (the pencils), the water splits
into hydrogen and oxygen, which collect as very tiny bubbles around each pencil tip.

2 Fill the beaker with water.
3 Dissolve a teaspoon of salt into the warm water and let sit
for awhile.
4 Push the two pencils into the cardboard, approximately
an inch apart.

CONSIDER THE FOLLOWING QUESTIONS
1 What were the bubbles collecting on the ends of the pencils? How do you know?
2 Why was salt added to the water? (To assist in conduction
of electricity.)
3 Explain that this is one half of the reaction in the fuel cell.
By using solar panels to make electricity, water can be broken down. At night, when the sun is down, the gases are
recombined, which produces electricity. (Think: electricity in => electricity out.)

Battery

4 Reverse the electrodes (switch wires on the batteries). What
happens?

Pencils

5 Compare the amount of bubbles formed and relate this
to the molecular formula for water (H2O).
6 How could you set up the hydrolysis experiment with
equipment that would allow the collection of gases to be
measured and compared?

Index card

LONG-TERM ACTIVITIES ON THE WEB
NaCl
(salt)

H2O

1 How can solar energy be used to power cars, and what
challenges are involved?
www.thirteen.org/edonline/wue/energy1_overview.html
2 How does human energy consumption affect the environment, and how can we cut down the amount of energy we use?
www.thirteen.org/edonline/wue/energy2_overview.html

O

H

3 How are fuel cells different from combustion engines?
www.thirteen.org/edonline/wue/energy3_overview.html

www thirteen org/edonline/wue WHAT’S UP IN THE ENVIRONMENT?
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THIS IS YOUR CHALLENGE
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CHUCK KUTSCHER

KEN MANNING

Research Engineer
U.S. Department of Energy, National Renewable Energy
Laboratory

Deputy Superintendent
East San Gabriel Valley Regional Occupational Program

“I have had an interest in science and engineering for as long
as I can remember,” says Chuck Kutscher, research engineer
at the National Renewable Energy Laboratory. He and his fellow NREL scientists conduct research on renewable energy
sources such as solar, wind, biomass and geothermal.

As a boy, Ken Manning was
influenced by his father’s strong
presence in neighborhood
affairs. “He was an active member of the community and
showed me that one person can
make a difference.” Following
in his father’s footsteps, Ken
became involved with community affairs by concerning himself with energy and water conservation.

In 1973, as a result of the U.S. oil embargo, he often waited in
long lines at the gas station. He realized how much Americans depend on imported oil. This experience sparked his
interest in energy consumption and the crucial impact it has
on the environment. “I became very interested in the challenge of making solar energy cost effective. It was fun to get
into a new field, because there
were opportunities to discover
and new resources to develop.”
Today, his challenge is to develop new energy technologies
that compete in the marketplace with conventional energy sources.
NREL and other Department of
Energy laboratories are
researching and designing zeroenergy buildings. Imagine if our
homes didn’t just use energy but
actually generated energy.
Enough solar energy strikes the
windows and roof of a typical
CHUCK KUTSCHER
house to provide for all its energy needs. Solar heat collectors
on the roof can provide hot water. Photovoltaic modules can
provide electricity. These energy sources —coupled with prudent energy conservation measures like high-quality insulation, energy-efficient glass and the latest high-efficiency
appliances — can generate all the energy your house needs.
Chuck Kutscher is one of the many engineers working to
make these technologies effective and affordable.
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KEN MANNING

Armed with a degree in Architectural Design, Ken went to
work in the family construction and design business, developing houses and small businesses. This prepared Ken to
start his own construction and design company just a few
years later. By working as a designer, Ken became more aware
of issues that affected the environment and the solutions
needed to remedy these problems.
After nearly twenty years in the construction and architectural design business, Ken decided to change careers. He
became a teacher and joined the East San Gabriel Valley
Regional Occupational Program (ROP). While teaching, he
created an exciting construction trades program. He proposed the building of homes by high school students, with
the assistance of city funding. Just this year Ken brought his
expertise in energy conservation into the program by proposing the building of a “Green House.” Today, the ROP construction trades program is designing an energy efficient
home in Azusa, California.
This is the ROP students’ first attempt at building a green
house. They will utilize green materials, incorporate environmentally friendly designs, and install “Energy Star” appliances. This will keep energy costs low and energy loss to a
minimum. In addition, Ken formed a green school coalition
to help school district officials and students discuss energy
issues. Students are given the opportunity to report on energy audits conducted at their schools. They can then make
suggestions to facilitators on ways the school can save energy and money. There are currently four teams of high school
students working at dozens of schools and making a difference. “I believe that we all have some responsibility to be a
part of the solution,” Ken stated. Last year students’ recommendations saved school districts thousands of dollars in
energy efficiency.
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ENERGY: POWER UP
CHANDLER VAN
VOORHIS AND
CAREY CRANE
Environmental Journalists
Co-Hosts, GreenWave
Radio
With literally no broadcast training, Carey Crane
and Chandler Van Voorhis
began airing GreenWave
Radio from a small local
station, WAGE 1200 AM in
Leesburg, VA. Within four
short years, more than 70
CAREY CRANE AND CHANDLER VAN VOORHIS
stations nationwide were
broadcasting the syndicated show, from WJFK 106.7 FM in Washington, D.C., to
KFIV 960 AM in Victorville, California.

RELATED CAREERS
Architect
Chemist
Engineer
Efficiency Designer
Education
Media/Journalism

As a youngster, Carey grew up on a farm in
Virginia, and later he worked on a
Wyoming ranch, so he knows “nature
in its purest form,” as he puts it. In a
sense, he has been an environmentalist his whole life. Chandler first got involved in environmental issues seven years
ago, when Disney planned
to erect a gargantuan historical theme park in the
pastoral Northern Virginia
horse country. The two
met while working for
the Alliance for Environmental Education.
What have these two airwave upstarts been discussing lately? Both
Chandler and Carey have
high hopes for fuel cells—
electrochemical batteriesof-sorts that convert, or turn,
hydrogen and oxygen into
electricity and heat. As you
may have heard, research scientists are fine-tuning fuel cells to
run our cars, homes, and portable
electronic devices. Fuel-cells don’t
pump harmful pollutants into our environment. Their only byproduct is water!!!
Now that’s good news we all like to hear.

www thirteen org/edonline/wue WHAT’S UP IN THE ENVIRONMENT?
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VIDEO CLIP SUMMARY (5:25–7:39)
Camille Darby is a Master’s student at Florida Atlantic University. This past summer, she spent three days a week interning at the A.R.M. Loxahatchee National Wildlife Refuge. Working under the wing of Dr. Laura Brandt, a Senior Wildlife
Biologist, she created a pilot study for her master’s thesis,
researching insect communities and the effect invasive plants
have on them. After Camille gets her Master’s degree, she
would like to work as a field biologist.

OBJECTIVES
Students will
• understand the educational value of volunteering and
internships
• research volunteer opportunities and internships related
to an environmental field
• write a series of questions and interview an environmentalist about his or her career

ADVANCED PREPARATION
You will need
• access to the Internet
• local environmental organization contacts

RESOURCES
The Complete Guide to Environmental Careers in the 21st
Century from The Environmental Careers Organization,
Washington, D.C.: Island Press, 1999.

Review skills that students can
Excellence in Environmental Edulearn or strengthen from volcation: Guidelines for Learning
unteering or interning with an
http://naaee.org/npeee/
environmental organization.
learner_guidelines.html
These skills might be science
related (e.g., participating in a
Strand 4 — Personal and Civic
research project, practicing
Responsibility (B, C).
close observation or data collection and analysis) or job
related (e.g., writing documents, learning technical and communication skills). Ask
students what they think Camille learned from her internship at the A.R.M. Loxahatchee National Wildlife Refuge. Follow up by asking how they think Dr. Laura Brandt, Camille’s
mentor, benefited.
Have students think about and decide which of the four topic
areas —land, air, energy, or water —interests them most. Use
the Internet to research local organizations with environmental efforts. As a class, decide which local organization
you would like to visit on a volunteering field trip.

LESSON WRAP-UP
Have each student write a journal documenting his or her
experience of volunteering. The journal should detail how
the time was spent, what job skills were used or learned and
what new scientific/environmental information was learned.
The student can use the journal to reflect on the experience,
rate the positive and negative aspects and decide whether or
not the time spent was worthwhile and educational.

MOTIVATION
Many students are curious about jobs relating to the environment, but aren’t ready to begin working. Volunteering and
internships offer students a great introduction to the world of
environmental careers. Likewise, interviewing professionals
about their jobs — to find out what educational preparation
they received, what internships they did, what they do on a
typical workday — helps students see what working for the
environment entails.
This lesson will show students the important role volunteering and internships play in preparing them for the workforce.
Volunteering and internships provide the opportunity for
young adults to explore and discover what they want to do
with their lives. The interview and report will continue this
exploration by having each student pick a specific job.

PRESENTING THE LESSON
Show the video segment.
Explain the purpose of volunteering and internships, how
they benefit the student and the organization.
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Careers

TEACHER’S PAGE

Environmental Careers

First, review the profiles found in this guide. You
may also want to visit the WHAT’S UP IN THE
ENVIRONMENT? Web site to learn more
about the mentors’ daily schedules and
educational backgrounds. What kinds
of questions do you think the writers
asked the different mentors? Then
write up a list of questions that you
would like to ask an environmental
scientist, activist or journalist.
You will need to decide whom to
interview. First, check with your parents, teachers or school counselors to
see if they can recommend someone.
You may also use the Internet to locate
local environmental organizations you
can contact.

• Describe the working
conditions
• What is the employee’s
educational background?
• What courses did he or she
enjoy in high school? College?
• What aspects of the job are most
enjoyable? Difficult or stressful?
• What recommendations does the
employee have for a young person interested in this profession?
In a separate paragraph, describe how
what you’ve learned from this interview
will help you in choosing a career.

ALTERNATE ACTIVITY
Research a career in The Complete
Guide to Environmental Careers in the
21st Century or by using the Internet.
Write a report, similar to the profiles in
this guide, about this career.

INTERVIEW REPORT
After you’ve interviewed the
environmental professional, write a profile of him or
her. Your profile should
cover some of the following points:

© Andy Levin, Photo Researchers

© Mark Burnett, Photo Researchers / © Aaron Haupt, Photo Researchers / © Ken Lax, Photo Researchers

If you’re anything like most middle school students, you’re
not ready to work many hours. But you’re probably curious to
know what it’s like to have a job. To find out more about environmental jobs, interview an employee who has an interesting environmental career.

• Describe the employee’s
occupation and duties

© Eunice Harris, Photo Researchers

In the River of Grass portion of the WHAT’S UP IN THE
ENVIRONMENT? video, you met Camille Darby and learned
about her summer internship at the A.R.M. Loxahatchee
National Wildlife Refuge. What did Camille learn during her
internship? How do you think the Wildlife Refuge benefited
from Camille’s work?

STUDENT PAGE
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Resources for Teachers
WEB SITES

Water Environment Federation (WEF)
www.wef.org

General Interest

Water on the Web (WOW)
wow.nrri.umn.edu/wow

Environmental Defense
www.environmentaldefense.org
Environmental Education Center
www.epa.gov/teachers
Environmental Literacy Council
www.enviroliteracy.org
Environmental News Network
www.enn.com
Environmentors Project
www.environmentors.org
Kids Against Pollution
www.kidsagainstpollution.org
GLOBE—Global Learning &
Observations to Benefit the
Environment
www.globe.gov
National Council for the Social Studies
www.ncss.org
National Environment Education &
Training Foundation
www.neetf.org
National Science Teachers Association
www.nsta.org
Natural Resources Defense Council
www.nrdc.org

Water Science for Schools
ga.water.usgs.gov/edu

Land
Atmospheric Radiation Measurement
(ARM) Program Education Center
www.arm.gov/docs/education
EPA’s Global Warming Site
www.epa.gov/globalwarming
NASA Earth Observatory
www.earthobservatory.nasa.gov
U.S. EPA Office of Wastewater
Management —Biosolids
www.epa.gov/owm/bio.htm
WWF: Climate Change Campaign
www.panda.org/climate

Air
Biosphere 2 Passport to Learning
www.bio2.edu
EPA Air Now
www.epa.gov/airnow
EPA Office of Air Quality Planning &
Standards
www.epa.gov/oar/oaqps

Natural Resources, The Environment,
and Ecosystems (University of Illinois
Extension)
www.urbanext.uiuc.edu/ecosystems

Energy

North American Association for Environmental Education (NAAEE)
www.naaee.org

Alliance to Save Energy Green Schools
www.ase.org/greenschools

Teachearth
www.teachearth.com
EPA Youth and the Environment
Training and Employment Program
www.epa.gov/owm/youth.htm

Water
Seminoles Tribe of South Florida
www.seminoletribe.com
South Florida Water Management
District
www.sfwmd.gov
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Academy of Energy
www.academyofenergy.org

American Solar Energy Society
www.ases.org
Center for Renewable Energy and
Sustainable Technology
www.crest.org
Energy Quest — Energy Education
from the California Energy
Commission
www.energy.ca.gov/education
GreenWave Radio
www.greenwave.com
International Fuel Cells
www.internationalfuelcells.com

WHAT’S UP IN THE ENVIRONMENT? www thirteen org/edonline/wue

National Energy Foundation
Resources for Education
www.nef1.org
National Renewable Energy
Laboratory
www.nrel.gov

BOOKS
Anderson, Cathy, Jeri Hayes, and Jean
Nattkemper, eds. Energy Conservation.
White Plains, N.Y.: Dale Seymour
Publications, 1999.
Anderson, Ray. Mid-Course Correction:
Toward a Sustainable Enterprise: The
Interface Model. White River Junction,
Vt.: Chelsea Green Publishing, 1999.
Environmental Literacy Council.
Environmental Connections: A
Teacher’s Guide To Environmental
Studies. Dubuque, Iowa: Kendall/Hunt
Publishing Co., 2000.
Hawkins, Paul, Amory Lovins, and
Hunter Lovins. Natural Capitalism:
Creating the Next Industrial Revolution. New York: Little, Brown and Company, 2000.
Hocking, Colin. Global Warming and
the Greenhouse Effect: Grades 7–8.
Berkeley: Great Explorations in Math
and Science (GEMS), 1992.
Ross, Bonnie, ed. Waste Away: A
Curriculum on Solid Waste. Woodstock,
Vt.: Vermont Institute of Natural
Sciences, 1992.

OTHER EDUCATIONAL
RESOURCES
Project Learning Tree
American Forest Foundation
1111 19th Street NW, Suite 780
Washington, DC 20036
www.plt.org
Project WET
201 Culbertson Hall
Montana State University
Bozeman, MT 59717
www.projectwet.org
Project WILD
5555 Morningside Drive, Suite 212
Houston, TX 77005
www.projectwild.org
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Resources for Students
WEB SITES
General Interest
Earthforce
www.earthforce.org
Earthtroop
www.earthtroop.com
EcoKids
www.bytesize.com/ecokids
Edugreen
www.edugreen.teri.res.in
EPA Student Center
www.epa.gov/students
EPA Explorer’s Club
www.epa.gov/kids

Edison International Kids Power Lab
www.edisonkids.com

F.X. Browne, Inc.’s Kids Page: Environmental Education for Children
www.fxbrowne.com/html/
kid_space.htm

Pasternak, Ceel. Cool Careers for Girls
As Environmentalists. New York:
Impact Publications, 2001.

BOOKS

Sierra Student Coalition —The Student Run Arm of the Sierra Club
www.ssc.org

Allen, John L. Student Atlas of Environmental Issues. Burr Ridge, Ill.: McGrawHill Higher Education, 1997.

Sussman, Art, Ph.D. Dr. Art’s Guide to
Planet Earth: For Earthlings Ages 12 to
120. White River Junction, Vt.: Chelsea
Green Publishing, 2000.

Student Environmental Action
Coalition
www.seac.org

Andryszewski, Tricia. The Environment
and the Economy: Planting the Seeds
for Tomorrow’s Growth (Issue and
Debate). Brookfield, Conn.: Milbrook
Press, 1995.

Think Earth Environmental Education Foundation
www.thinkearth.org
Youth for Environmental Sanity (YES)
www.yesworld.org

Water
EPA Water for Kids
www.epa.gov/ow/kids.html

Land
EPA Invasive Species
www.invasivespecies.gov
EPA Office of Solid Waste Kids Page
www.epa.gov/epaoswer/osw/kids.htm

Air
EPA Air Quality For Kids Page
www.epa.gov/airnow/aqikids
EPA Global Warming Kids Site
www.epa.gov/globalwarming/kids

Energy
Department of Energy Kidzone
www.energy.gov/kidz/kidzone.html

General Interest

Archer, Jules. To Save the Earth: The
American Environmental Movement.
New York: Viking Books, 1998.
Atkins, Jeannine. Girls Who Looked
Under Rocks: The Lives of Six Pioneering Naturalists. Nevada City, Calif.:
Dawn Publications, 2000.
Chandler, Gary and Kevin Graham.
Protecting Our Air, Land, and Water.
New York: Twenty First Century Books,
1996.
Leuzzi, Linda. To the Young Environmentalist: Lives Dedicated to Preserving
the Natural World. Danbury, Conn.:
Franklin Watts, Inc., 1998.
Maze, Stephanie and Catherine O’Neill
Grace. I Want to Be an Environmentalist. San Diego: Harcourt Brace, 2000.
Nelson, Corinna. Working in the
Environment (Exploring Careers).
Minneapolis: Lerner Publicaions
Company, 1998.

Water
Beck, Gregor Gilpin. Watersheds: A
Practical Handbook for Healthy Water.
Buffalo, N.Y.: Firefly Books, 1999.
Hooper, Meredith. The Drop in My
Drink: The Story of Water on Our
Planet. New York: Viking Penguin, 1998.
Kahl, Jonathan D.W. Hazy Skies: Weather and the Environment. Minneapolis:
Lerner Publishing, 1997.

Land
Willis, Terri. Healing the Land.
Chicago: Children’s Press, 1997.

Air
Hocking, Colin and Cary Sneider.
Global Warming and the Greenhouse
Effect. Framingham, Mass.: Gems,
1992.
Johnson, Rebbecca L. The Greenhouse
Effect. Minneapolis: Lerner Publishing,
1994.

Energy
Chandler, Gary and Kevin Graham.
Alternative Energy Sources. New York:
Henry Holt, 1996.
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