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b
Do what you can, with what you
have, where you are.

—Theodore Roosevelt
b
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You can’t really understand
other traditions if you don’t
understand your own.

—TJohn Searle
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T1ps FOR USING
THIS BOOK

®
Ou W]ll See from the Table of Contents,

we’ve divided Environmental Education in the Schools: Creating a
Program That Works! into nine chapters, with an appendix that
includes the bibliography and other information. Each chapter deals
with a different aspect of developing and implementing an
environmental education program. Although each chapter stands
alone, you might want to skim the main subheads in each chapter to
decide which parts are most appropriate for your needs.

In general, we encourage you to follow a planning process that
begins with looking at the local environmental problems in your
community (Chapter 2) and the realities of the school system you will
be working with, including the cultural issues that might influence
your effectiveness (Chapter 3). We also feel it’s important to take the
intellectual and moral development of your students into consideration
as you develop your program (Chapter 4). As you develop goals and
objectives for your environmental education activities, you will be
more effective if what you suggest helps enhance the goals and
objectives of your school’s curriculum (Chapter 5). In addition, we
encourage you to try to incorporate innovative teaching strategies, such
as creative and critical thinking skills, hands-on discovery, cooperative

iii
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learning, and high level questioning (Chapter 6). We've also included a
variety of sample environmental education activities that you can adapt
to fit your needs (Chapter 7). And finally, we have included suggestions
for ways to build support for your programming ideas (Chapter 8) and
develop formal and informal techniques to evaluate your success
(Chapter 9).

The visual overview on the left summarizes our recommendations
for developing an environmental education course, program, or
curriculum.

On the page oppposite each Chapter, we've included a brief
environmental education success story. Each focuses on the work
Volunteers and educators from other organizations are doing around
the world to make a difference.

Chapter 7 includes a variety of activities that have been reprinted
from many sources. The activities are divided into 26 groupings that
focus on different topics and different teaching techniques. Each of the
26 categories begins on a right hand page with an introduction that
explains the category and the activities contained in the section. Each
category is marked at the top with an animal symbol. All of the
activities in that section are marked with a smaller version of the
animal symbol. Many of the activities are accompanied by a ready-to-
copy activity page. Feel free to copy and use these specially marked
activity pages. But please make sure to give credit to the source if you
use the activity with students or other teachers. (All the credits are
listed in the introduction for each activity section.)

Each activity also includes a brief outline of objectives, ages,
subjects, and materials. The ages listed vary from activity to activity,
depending on their source. Don’t feel bound by the grade levels or ages
suggested. You'll be able to adapt many of the activities to fit your
particular age group and needs.

The Appendix, on page 461, includes lesson planning models, two
sample environmental education frameworks, a sample list of core
thinking skills, an overview of Bloom’s taxonomy, a sample scope and
sequence for environmental ethics, and the goals of curriculum
development for environmental education. The Bibliography provides
an annotated list of materials that can help you as you develop your
environmental education program. And the Index can help you find
what you're looking for in this huge book!

SUCCESS STORIES

A WORD ABOUT
THE ACTIVITIES

WHAT'S AT
THE END?



INTRODUCTION

WHAT IS ENVIRONMENTAL EDUCATION

Presents a brief overview of what environmental education is all
about, including the goals of environmental education and
alook at some of the major issues facing educators.

PLANNING FOR SUCCESS

Focuses on developing an environmental education plan by
addressing the environmental issues in your community and
developing effective goals, objectives, and strategies.

MAKING ENVIRONMENTAL EDUCATION FIT
Discusses how to tailor an environmental education
program to fit the needs of your school system, colleagues,
and community.

29

GETTING TO KNOW YOUR STUDENTS
Focuses on how children develop intellectually and morally
and how to use child development theories to develop a

O = |WIIN |

more effective environmental education program. 41
PUTTING IT ALL TOGETHER

Looks at how to develop an environmental education scope

and sequence that meets your needs and fits with the

instructional goals of your school system. 55
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that can make your program more effective. 73
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successful environmental education activities. It includes more

than 50 sample EE activities that you can adapt. 95
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Examines strategies for implementing an environmental education

program, from getting buy-in from colleagues to building and

maintaining community support. 425
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MEASURING YOUR SUCCESS
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ENVIRONMENTAL EDUCATION IS WORKING IN BELIZE

n Punta Gorda, in southern Belize, a primary school teacher

conducts a lesson on endangered wildlife and slash-and-burn

agriculture. In the Cuyo District in the West, teachers are conducting

lesson plans that look at air and water pollution. In Belize City,
teachers are taking their students to visit the Belize Zoo and find out more
about toucans, jaguars, tapirs, and other endangered Belizean wildlife.
Throughout the country, teachers are integrating environmental
education into daily lesson plans. Thanks to a joint project between Peace
Corps Belize and the Ministry of Education, Peace Corps Volunteers are
working with curriculum specialists, Belize Zoo educators, teachers,
principals, and local environmental groups to help develop new materials
and conduct environmental education workshops for teachers.

Since the project began several years ago, three new environmental
education manuals have been produced for upper primary educators.
These manuals focus on wildlife, land use, and pollution and include
Belize-specific background information and teaching activities. Peace
Corps Volunteers, working closely with District Education Officers and the
Curriculum Development Unit, have also helped organize three series of
environmental education workshops throughout the country, helping to
train teachers to use the new manuals and develop innovative lesson plans
that tie to the national curriculum.

Environmental activities have already made a difference in the way
Belize “looks.” Litter campaigns, carried out by students throughout the
country, have cleaned up the streets and parks and given the country a
“new look!”




INTRODUCTION

L ]
Never doubt that a small group
of committed citizens can change
the world; indeed, it’s the only
thing that ever has.

—Margaret Mead
e

IIl 1 ; 88 in a crowded conference room in Washington, D.C., a

group of environmental education experts from around the world met
with Peace Corps staff. The purpose of the meeting was to begin the
exciting process of developing a strategy for incorporating
environmental education into all Peace Corps training. Since then,
environmental education has surfaced as a major initiative for all Peace
Corps programming in the 90s.

Why the focus on environmental education? At present, more
than 5.3 billion people are using (and often knowingly or unknow-
ingly abusing) the earth’s natural resources. In every corner of the
world people are cutting forests, extracting minerals and energy
supplies, eroding topsoil, polluting the air and water, creating
hazardous waste, and disrupting natural areas at a rate unprecedented
in the history of life on earth. As the pressures from overpopulation
and development increase, it is becoming increasingly difficult for
people to provide for their needs and wants. It is also becoming
impossible to escape the consequence of severe environmental degrad-
ation: species extinction, spreading deserts, pesticide contamination,
increasing public health problems, starvation, poverty, and loss of
human life. Many experts fear that if the current rate of destruction
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SUSTAINABLE DEVELOPMENT

Development that uses natural
resources in an efficient way
and without destroying the

basis of their productivity.
Sustainable development
allows natural resources to
regenerate. For example,
many indigenous people
have practiced sustainable
slash-and-burn agriculture
in tropical forests for
thousands of years.
|

continues, we will see the gradual breakdown of the very systems that
support life on earth.

Environmental education is a process aimed at improving the
quality of life by empowering people with the tools they need to solve
and prevent environmental problems. Environmental education can
help people gain the knowledge, skills, motivation, values, and
commitment they’ll need to manage the earth’s resources sustainably
and to take responsibility for maintaining environmental quality.

The Peace Corps, in recognizing the importance of environmental
education and the necessity of providing comprehensive training and
support, has taken the initiative to sponsor sound and effective
environmental education programming around the world. Through
workshops, materials development, and collaborative efforts with other
agencies and organizations in the U.S. and abroad, Peace Corps is
working to make environmental education an integral part of all of its
programs—from small business to agriculture to health to forestry.

Our goal in writing this manual is to help Peace Corps Volunteers
(PCVs) and their counterparts working in schools develop strategies for
creating effective environmental education programs. Whether you
work with preschoolers or secondary students, rural or urban
audiences, community-based education, or teacher training institutes,
you can incorporate environmental education into your primary and
secondary activities. And contrary to what many people think,
environmental education is not tied solely to the science curriculum. It
cuts across all subject areas, including business, economics, language
arts, history, social studies, and the humanities. Although this manual
focuses mainly on school-based environmental education, much of the
information also applies to nonformal and community-based
education programs.

Children are an important audience for environmental education
because they are tomorrow’s leaders and resource users. And in some
cases children can influence parents and other community members.
Volunteers and educators who work in or with schools and other
educational institutions can have a tremendous impact, from increasing
awareness and knowledge to helping form attitudes and facilitate action
projects on behalf of the environment. It is also very important to
recognize that women worldwide are the primary users of
environmental resources, and that an effective environmental education
program must be appropriate for female students and must have the
support and buy-in from women in the community. And it’s important
to realize that there’s no one right way to “do” environmental
education.

As you can see from the table of contents, this manual focuses on a
variety of topics relating to successful environmental education efforts,
including teaching strategies, funding, evaluation, and activity
development. But we don’t tell you what to teach in this manual.



Instead, we hope to provide you with information and ideas to help you
develop the programs that are most appropriate to your community
and to your own situation, abilities, and interests. We encourage you to
use this book as a starting point to help you structure a program that
works best for you, and to adapt the activities and strategies suggested
here to fit your needs. We'd also appreciate feedback from you. Please
let us know how we can improve this manual and what successes (or
setbacks) you've had in implementing environmental education
programs.

We also encourage you to use two other manuals from the Peace
Corps’ Office of Information Collection and Exchange (ICE): “Conser-
vation Education: A Planning Guide” and “Nonformal Education.” The
first is designed to assist PCVs and their counterparts in planning and
implementing education programs that effectively address specific
environmental problems. The latter is a creative and practical look at
many aspects of nonformal education, including a guide to planning,
evaluation, materials development, and adult learning.

~ Finally, we think it’s important to mention the biases that we bring
to this manual. We feel environmental problems are urgent and need to
be addressed by the global community and that education needs to be
an integral part of the solution. Conflicting opinions about the state of
the environment, the consequences of environmental degradation, and
the role of education make good subjects for discussion and debate. But
we also feel that environmental education should not “brainwash”
people into thinking a certain way: our hope is that it can help people
learn how to think—including how to solve problems, make decisions,
weigh options, and align values with personal actions.

As an educator, you possess the power to change lives and serve as
role models for your colleagues and future Volunteers. We wish you
much success and look forward to hearing from you.

[ e s e
Peace and survival of life on
Earth as we know it are
threatened by human activities
that lack a commitment to
humanitarian values.
Destruction of nature and
natural resources results from
ignorance, greed, and lack of
respect for the Earth’s living
things. . .. It is not difficult to
forgive destruction in the past,
which resulted from ignorance.
Today, however, we have access
to more information, and it is
essential that we re-examine
ethically what we have
inherited, what we are
responsible for, and what we
will pass on to coming
generations . . . Clearly this
is a pivotal generation. . . . Our
marvels of science and
technology are matched if not
outweighed by many
current tragedies, including
human starvation in some
parts of the world, and
extinction of other life forms.
... We have the capability and
responsibility. We must act
before it is too late.

—Tenzin Gyatso

the fourteenth Dalai Lama
e T



ENVIRONMENTAL EDUCATION IS HOT IN HONDURAS

n the late 1970s, Peace Corps Volunteers working as science teachers
planted the “seeds of conservation” by teaching environmental
education to teachers and conservation professionals at the National
University and the National School of Forestry. Many of their former
students now form the professional backbone of Honduras’s
environmental movement, both in the government and the private sector.

Today, Peace Corps Volunteers are continuing their environmental
education activities by taking part in a variety of Ministry and NGO
initiatives designed to improve environmental quality and manage
resources sustainably. For example, Education and Environment
Volunteers are working to institutionalize environmental education
programs in 12 primary school Teacher Training Institutions. More than
6000 students graduate from these schools each year. In addition,
Volunteers are helping to revise the natural science, social studies, and
community development curricula and are helping to design a new
environmental education curriculum.

Volunteers, working side-by-side with host country counterparts, have
also helped organize a variety of training workshops and seminars at the
national, regional, and local levels for host country officials, leaders,
teachers, and NGO staff. They’ve also helped produce and distribute
environmental education materials and visual aids, including the Manual
de Educacién Ambiental produced by the Environmental Education
Teachers’ Group and the Manual on Coral Reef Conservation produced
by the Bay Islands Conservation Association. In addition, Volunteers are
using environmental education to educate children, teens and community
members living in buffer zones of 20 priority protected areas.
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WHAT IS
ENVIRONMENTAL
EDUCATION?

e
One generation plants trees . . .
another gets the shade.

—Chinese Proverb
b ]

" Olunte ers in Fiji organize an adopt-a-beach program to help

clean up litter. In Hungary, Volunteers teaching English prepare lesson
plans focusing on air pollution. Students in Tanzania organize a tree-
planting program to help reclaim the land. And in Ecuador, Volunteers
work with counterparts to help students learn how to protect crops
without using pesticides. All of these are examples of environmental
education at work.

The goals of environmental education efforts around the world
are similar—to maintain and improve environmental quality and to
prevent future environmental problems. In part, environmental
education is information education, increasing student knowledge
about the environment. Students learn about global warming, solid
waste, and other environmental problems; they learn about ecology
and how the world “works”; they learn about the consequences of
environmental degradation; and they learn about their role in creating
and preventing environmental problems.

Environmental education also increases awareness about issues
and an understanding of personal values by digging into attitudes and
beliefs and helping students evaluate and clarify their feelings about the
environment and how they contribute to environmental problems.



R N
I have a basic belief that what
is wise is possible to do.

—Gro Harlem Brundtland
[0 e e ]

It helps individuals understand that there are conflicting values among
people and that these conflicts must be addressed to ultimately prevent
and solve environmental problems. Environmental education is also
practical education: how to plant a tree, how to apply pesticides
carefully, and how to plant crops to lessen environmental damage. And
finally, environmental education stresses citizen action skills—from
writing an effective letter to lobbying village councils, local and state
governments, and national and international organizations.

Environmental education has been evolving for many years. It got
a big push in 1972, when representatives at the UN Conference on the
Human Environment in Stockholm, Sweden recommended that the
UN establish an international environmental education program. The
United Nations Educational, Scientific, and Cultural Organization
(UNESCO) followed up on the recommendation by sponsoring a series
of environmental education workshops and conferences around the
world. In 1975, representatives from member nations met in Belgrade,
in the former Yugoslavia, to outline the basic definition and goals of
environmental education. Then in 1977, representatives from more
than 60 nations gathered in Tbilisi in the former Soviet Republic of
Georgia for a follow-up to Belgrade. Delegates to these two
international conferences ratified the following definition of
environmental education, as well as a set of objectives (see below).

Environmental education is “a process aimed at developing a
world population that is aware of, and concerned about, the
total environment and its associated problems, and which has
the knowledge, attitudes, skills, motivation, and commitment to
work individually and collectively toward solutions of current
problems and the prevention of new ones.”

Specifically, environmental education stresses these five objectives:

AWARENESS: Help students acquire an awareness and
sensitivity to the total environment and its problems; develop
the ability to perceive and discriminate among stimuli;
process, refine, and extend these perceptions; and use this
new ability in a variety of contexts.

KNOWLEDGE: Help students acquire a basic understanding of
how the environment functions, how people interact with the
environment, and how issues and problems dealing with the
environment arise and how they can be resolved.

ArTITUDES: Help students acquire a set of values and feelings
of concern for the environment and the motivation and
commitment to participate in environmental maintenance
and improvement.

SkiLLs: Help students acquire the skills needed to identify
and investigate environmental problems and to contribute to
the resolution of these problems.



ParTICIPATION: Help students acquire experience in using

their acquired knowledge and skills in taking thoughtful,

positive actions toward the resolution of environmental

issues and problems. el

The Thilisi Declaration is a good starting point for thinking about “Women have a vital role in
what an ideal environmental education program should include. Since em;r;l)nmlemal ma;;%ge'me;;lt
Tbilisi, environmental educators have been trying to take the o o rt:ie Zfi?:?; therZ‘rf Z
recommenc.lations one step farther l?y specifyi‘ng'wl.)at itis that rpakes a es 55 tial t‘z achieve sust aZ:abl .
person environmentally literate. As in other disciplines, developing development.”
literacy criteria for environmental education has been a struggle. For
example, what makes a person scientifically literate? How about
culturally literate? And now, environmentally literate?

—Principle 21
Rio Declaration
R e e

Environmental educators have been grappling with this last
question for more than a decade. They’ve also been trying to determine
how environmental education affects environmental literacy. Many

environmental educators have thought about literacy in terms of what

knowledge, skills, and behaviors a student should have when he or she

leaves school. In general, literacy guidelines are based on the assump- 9
tion that an environmentally literate person should possess:

/A

\¢ an awareness and sensitivity to the total environment

\¢ a variety of experiences in and a basic understanding of
environmental problems

¢ a set of environmental values and a feeling of concern for the
environment, and the motivation and disposition to actively
participate in environmental improvement and protection

¢ skills for identifying, investigating, and solving
environmental problems

Although this is a good first step in helping educators understand
what the ultimate goals of an environmental education program should
be, there’s still much debate about what environmental literacy is, how
it should be defined, and whether it’s possible to create a universal
definition of literacy that holds true around the world.

WHAT’S IN A NAME?

Some people are confused about the differences management issues. Outdoor education, such as
between environmental education, outdoor education, survival education, camping, orienteering and other
and conservation education. In this manual, we are activities that take place outside the classroom focuses
using the term environmental education as a broad on self-development more than education about the
educational umbrella that focuses on the total environment. But it does encourage students to better
environment (natural and built) and emphasizes understand the natural and built environments by
attitudes, values, skills, knowledge, motivation, and taking part in a variety of outdoor learning
participation to solve environmental problems. experiences. Outdoor education can be an important
Conservation education is one component of part of both conservation education and the broader
environmental education. It focuses on education environmental education.

about natural resources and natural resource
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By learning you will teach; by
teaching you will learn.

—Latin proverb
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“THINK GLOBALLY,
Acr LOCALLY

MORE THAN
SCIENCE

YOu DON'T
NEED TO BE
AN EXPERT

MAKING
THE FIT

MORE ABOUT ENVIRONMENTAL EDUCATION

Before we get into the nitty-gritty of how to plan, implement, and
evaluate an environmental education program, here’s a brief overview
of some of the issues associated with environmental education, what
the research says, and what we’ll be focusing on in the following
chapters of this manual:

First coined by author and historian Rene Dubois, this phrase is a
catchy way to remind students that environmental problems are often
global in scope, but are most effectively tackled at the individual or
community level. Students may feel helpless about global ozone
depletion. But they can feel empowered when they learn that by not
using certain types of plastic foam, they can help reduce ozone-
depleting chemicals. This phrase also reinforces how critical it is for
students to examine their own behaviors and to understand how
individual actions affect global issues. Although it’s important for
students to understand the international, national, and regional nature
of environmental problems, often the most effective environmental
education programs help students look at how their own actions at a
local level can cause and help prevent or solve environmental problems.

Many educators link environmental education exclusively with
science education. Although a large chunk of environmental education
does deal with an understanding of science concepts, it also requires an
understanding of economics, math, geography, ethics, politics, and
other subjects. In the next several chapters, we’ll look at the
interdisciplinary nature of environmental education and strategies for
integrating environmental education throughout the curriculum.

Don’t think you need to be a scientist or environmental education
professional to incorporate environmental education into your
teaching. As we’ve said earlier, environmental education is much more
than one “subject”; it involves values education, decision making,
communication skills, creativity, and many other subjects and skills. As
an educator, your role is to facilitate learning and to know how and
when to get the experts involved if they’re needed. By incorporating
environmental content into your teaching, you can try new activities
and approaches and learn more about environmental issues along with
your students.

Environmental education can take many forms. In some school
systems, environmental education is carefully integrated throughout
the curriculum, relying on a guiding scope and sequence (i.e., planned
integration by grade and subject) that ensures that objectives are met



throughout a student’s schooling. In other school systems, the approach
is more piecemeal, with bits of environmental education popping up in
different classes and different grades, but without the cohesive structure
of a scope and sequence (see Chapter 5 for more about scope and
sequence). A few schools offer year-long or semester-long courses that
deal specifically with some aspect of the environment, including
environmental issues, environmental problems, resource management,
and so on. And some schools integrate environmental education
throughout the curriculum and also offer environmental courses in
middle and high school. But many school systems do not have a school-
wide environmental education program at all and instead rely on
motivated individuals to incorporate environmental education into
their teaching. Finally, many schools do their environmental education
after school—in clubs and weekend community activities. In Chapters
2 and 3, we'll look more closely at strategies for incorporating
environmental education into a school or classroom curriculum and
how to develop a program that is right for you. And in Chapter 9, we'll
look at how to evaluate your programs to determine how effective and
efficient they are and how to use evaluation to improve your program.

In classrooms around the world, teachers lecture, students take
notes, and then students are tested on what they’ve learned. However,
in many classrooms experiential or “hands-on” learning is starting to
replace or supplement traditional “chalk-talks.” Through experiments,
simulations, debate, and other participatory activities, students discover
concepts on their own. Experiential learning has been shown to
increase retention, motivate students to learn, and encourage group
cooperation. It has been especially successful with environmental
problem-solving activities. In Chapters 6 and 7 we'll look at a variety of
hands-on environmental education activities and techniques that can
be adapted for use in schools around the world, including ideas for
enhancing lecture-style teaching.

Many people argue that students around the world—especially in
urban areas—are losing touch with the natural world. In many places,
outdoor experiences are not a regular part of instruction; instead of
occurring throughout a student’s schooling, outdoor experiences are
often limited to a few outings in primary grades. Getting students out
into the environment on a regular basis is an important part of a
comprehensive environmental education program. Nothing can replace
first-hand experiences to help students understand their community,
natural systems, and environmental issues.

Using the environment as a classroom is also a way to bring your
students closer to nature. For example, many language educators take
their students outside for reading and to stimulate creative writing. And
many science and math educators use the environment as a laboratory

The First Law of
Environmental Education:
An Experience is worth
10,000 pictures.

—Noel McInnis
fo e ]

DISCOVERY
[EARNING!

GET OUTSIDE!
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We shape our buildings and
afterwards our buildings
shape our world.

—Winston Churchill
b o ]

KNOw YOUR
AUDIENCE
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in which students conduct investigations and experiments.

What is the connection between the “built” environment and the
natural environment? The number of people moving to and living in
urban areas is increasing at an unprecedented pace in many parts of the
world. How does urban living affect people’s attitudes about the
surrounding environment? How is technology controlling natural and
human environments? What are the ethical questions surrounding the
use of new technologies? How is a quality environment maintained in
an expanding urban environment? These are some of the questions that
environmental education strives to answer. In Chapter 7, we’ve
included several sample activities that focus on urban issues. The
Bibliography also lists resources that can help you incorporate urban
activities into your teaching.

Getting students into the community to look at the natural and
built environment can make environmental education programs more
relevant to the lives of students. As you focus on real systems, problems,
and solutions, your students get first hand experiences that are often
missing in educational programs. These “real” experiences not only
enrich the curriculum, but can also help strengthen the ties between
your educational program and the community.

It’s also important to be sensitive to the realities of the environ-
mental problems facing your community. Many of your students and
their families may be directly or indirectly responsible for the
environmental problems that your students investigate. For example, if
you work in Central Europe, many of your students’ parents will
probably work in the factories that are polluting the air and water. And
in Africa, some of your students and their families or relatives might be
contributing to the poaching problem. Although you shouldn’t shy
away from discussing environmental problems because of this, you do
need to be sensitive to “laying blame” and think about the best way to
present certain issues. (See Chapter 6 for more about teaching
controversial issues in the classroom.)

There’s a good chance that what is educationally appropriate in
Cincinnati, Ohio won’t be appropriate in Banjul, The Gambia or Nuku-
Alofa, Tonga. Educators understand the importance of being sensitive
to cultural diversity when creating an effective education program.
Understanding how people perceive their environment and how they
view themselves and their place in the environment is also very
important to the success of a program. It’s also important that you
realize how your ideas about the environment and education might
differ from those of the people you will be working with. By better
understanding your audience, you can make your teaching more
meaningful and relevant to their lives and more culturally appropriate.



In the next two chapters, we'll look at ways to assess your community,

your environment, your school system, and your students, and how to
use this assessment to develop a more effective, culturally appropriate

environmental education program.

One of the goals of an environmental education program is to
help students develop the ability to think—both critically and
creatively. A student who might someday become part of a local
governing council will be most effective if he or she can successfully
weigh options, identify alternatives, communicate, ask the right
questions, analyze input, and make decisions. The same holds true for a
student who might someday be a landowner trying to decide how to
manage his or her land or a citizen asked to take sides on an issue that
affects the environment and the community. In Chapter 5, we’ll look at
how to incorporate thinking skills into an environmental education
program. We also encourage you to read more about the topic by
checking out the resources listed in the Bibliography.

Environmental education is inextricably linked to values. As
children mature, the value system they develop influences the choices
and decisions they make regarding all aspects of their lives, including
environmental issues. Values also add consistency to a person’s life,
which helps to build a better self-concept. In Chapter 4, we’ll look more
closely at the connection between values, beliefs, and attitudes and the
development of an environmental ethic. (Also see Chapter 7 for several
examples of activities that focus on values clarification and value
analysis strategies.)

An environmental education program can do much to help
empower students to improve the quality of their lives and the lives of
others. And this empowerment can lead to increased feelings of pride and
self respect. When students take part in a community project to help
improve environmental quality or solve a community problem, they are
helping themselves and helping others at the same time. They are also
affirming their values and seeing that their actions can make a difference.

THINK! THINK! THINK!

b e e e R )
Tell a child what to think and
you make him a slave to
knowledge. Teach a child how
to think and you make all
knowledge his slave.

—Henry J. Tait
it e e

VALUES COUNT
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In our every deliberation, we
must consider the impact of our
decisions on the next seven
generations.

—Iroquois Confederation,
18th Century attributed
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Although many of you will be working primarily in schools, you
can also have a lasting impact on your students’ parents. In some cases,
parents may be educated by their students. This “parent education”
takes place when students bring home new information and skills, and
it often provides the impetus to discuss and debate issues, ideas, and
feelings. You can also have an impact on parents in the community
through activities that bring students, parents, educators, and others
together to achieve a common goal.

There’s a natural link between formal and nonformal environ-
mental education efforts. For example, many teachers provide the spark
to get wildlife and environmental clubs off the ground and to encour-
age students to take part in community programs designed to solve a
problem. Many Peace Corps Volunteers working in schools are also
taking part in secondary projects related to the environment—and
they’re tying environmental education to other activities and subject
matter as well. For example, in Hungary, a group of English teachers
has organized a summer camp emphasizing English language skills,
environmental awareness, and action.

What is the connection between economic stability and
environmentally sustainable development? How can people make
enough money to survive and still protect the environment so that
resources will not be depleted? Is it possible to use resources
sustainably, even in countries where food, shelter, and clean water are in
short supply? Educating students about the relationship between a
healthy environment and a healthy economy is a critical part of
environmental education—and a part that’s often been neglected in the
past. In Chapter 7 we’ve included several activities that can help
students understand what the word “sustainable” means and how it
applies to development and the environment. We’ve also included a
variety of resources in the Bibliography that focus on environmentally
sustainable projects and that help clarify the link between economic
issues and the environment.



In the past, many environmental education efforts have focused
mainly on awareness. These programs often included activities that
helped students get in touch with the natural world and become aware
of environmental problems. This was especially the case with many of
the environmental education programs developed in the 1970s, which
relied heavily on sensory activities and outdoor experiences to help
students relate to the natural world. Although awareness is a critical part
of environmental education, most educators would agree that without
incorporating the five objectives listed on pages 6-7 into a cohesive
program, your efforts will not be as likely to achieve tangible results.

There is also an increasing impetus to move students beyond
awareness to environmentally responsible behavior. Many
environmental educators feel that the road to environmentally
responsible behavior is a continuum that begins with environmental
awareness and knowledge and ends with students becoming actively
dedicated to improving and maintaining environmental quality.

As an educator, you can have a lifelong impact on your students by
incorporating environmental education strategies into your teaching.
Environmental quality is directly relevant to the lives of your students
and their families. By helping them know what their rights are as
citizens, empowering them to take action and feel they can make a
difference, clarifying the connections between individual or family
health and the environment, showing how personal finance and the
environment are linked, and getting them excited about the natural
world, you can spark a personal ownership in environmental concerns.
And don’t worry that you can’t do everything—lighting a spark is a
good start.

MOVING TOWARD
ENVIRONMENTALLY
RESPONSIBLE BEHAVIOR

LIGHT A
SPARK!

e e
The mind is not a vessel
to be filled, but a fire to
be ignited.

—Plutarch
e
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HUNGARIAN TEACHERS MAKE A DIFFERENCE!

ike most countries in Central and Eastern Europe, Hungary

suffers from a host of severe environmental problems, including

acid rain, smog, water pollution, hazardous waste disposal

problems, and loss of habitat. Although the problems can be
overwhelming, Peace Corps Volunteers have made a commitment to
begin tackling the environmental issues and are working with schools,
non-governmental organizations, and local community groups. For
example, Volunteers who are teaching English as a foreign language
(TEFL Volunteers) in secondary schools and universities are
incorporating environmental content into their lesson plans. Their
students are learning English by taking part in debates, exhibits, poetry
contests, and other activities that focus on air and water pollution, solid
waste, and natural resource issues. These Volunteers are also working
with their counterparts to sponsor English/Environment camps during
the summer, where students of all ages improve their English skills and
take part in a variety of environmental education activities

One TEFL Volunteer, Kevin Anderson, who was working as a
secondary school teacher, got involved in a secondary project to help
protect one of Hungary’s most pristine rivers—the Tisza. Working with
the Nyireghyaza Chapter of the Hungarian Ornithological and Nature
Protection Society, Kevin worked with a colleague to get a $10,000 grant
from the Regional Environment Center to survey the upper river and
riverside forests, educate the public about the ecology of the river, and
disseminate information. Since getting the grant, the river has been
surveyed and mapped, an educational video about the importance of the
river has been produced, and the city of Nyireghaza has decided to
become part of the Green City program.




2

PLANNING FOR
SUCCESS

e e s
Before you buy shoes, measure
your feet.

—West African Proverb
e,

®
Sara amved in Tonga determined to help solve environmental

problems through education. She was assigned to a secondary school
on one of the smaller islands in the Tonga group. Sara knew she would
be teaching biology and math to secondary students, and with her
interest in global climate change and other environmental problems,
she hoped she could incorporate information about the global
environment into her lesson plans—while at the same time making her
lessons relevant to her students. For example, she knew that some
scientists feel global climate change is harming coral reef communities
around the world—something that would directly affect the people of
Tonga. She thought that if she could get them hooked, some of her
students might actually want to pursue an environmental career.

What Sara soon found was that most of her students were at a
different “place” than she had imagined. Most had never left the village
where they were born, and none of them had much concept of the rest
of the world. Her supervisor told her that most of these students would
probably never leave the island, and that the majority would end up
fishing, farming, or selling crafts for a living. Furthermore, Sara found
that she was expected to teach from a very structured syllabus that
was extremely academic and theoretical, with objectives that didn’t

15
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seem relevant to her students’ future prospects. Her supervisor
expected her to prepare her students for the final exam, which was
based on a formal New Zealand curriculum. After looking at student
records, she found that most never passed the exam. Sara also found
that her school had no laboratory and limited supplies for conducting
biology demonstrations and experiments. And she found it was
extremely difficult to teach in a crowded classroom where students had
never been encouraged to ask questions. On top of all that, many of her
students didn’t understand English very well.

Given the realities of her situation, Sara wondered if she should
scrap her interest in environmental education and just help her
students pass the tests. Maybe it wasn’t important for her students to
know about the problems associated with global warming and ozone
depletion, even though both could have devastating effects on them in
the future. If her students were going to fish for a living, maybe
understanding global climate change just wasn’t a priority.

Like Sara, many educators around the world are faced with
decisions about what to teach and how to teach it. They’re also trying to
deal with large class sizes, different cultural backgrounds, lack of
materials, apathy, and unrealistic curricula and tests. Next to all of these
problems, environmental education often takes a backseat.

In Sara’s case she felt environmental education was important, but
she wasn’t sure just what type of environmental education program
would be best for her students. And when faced with some
overwhelming teaching constraints, she became more confused about
how to decide what to teach.

In the next few chapters we’re going to look at some of these
problems. What type of program is best for your situation? What
should your environmental education priorities be? What concepts are
most important? And how do you effectively size up your situation to
know what’s best?

It's important to understand that there’s no one right program. In
some cases, you might have the resources, support, and interest to
design a cohesive, integrated program that tackles the most pressing
problems and also looks at long range goals. In other cases, the approach
might be more piecemeal or more targeted to solving a specific problem.
But no matter what your situation is, you can incorporate
environmental education with the goal of helping your students
improve the quality of their lives and the lives of those around them.

In the following section, well look at a planning process that you
and the teachers you work with can use to help determine what the
content of your environmental education program should be. If you’re
well-versed in environmental education, resource management, or
general science, some of this will be a review. But you might find that
working through this process will be a helpful and necessary step in
developing an effective environmental education program that fits the



needs of your students and is culturally appropriate. In some cases, you
might find that you have to adapt much of what you learned about
applying environmental education in your own country. And if you’re
just getting your feet wet in environmental education, we suggest that
you read through the planning process, keeping in mind that you can
simplify and adapt it to meet your particular needs. (No matter what
you teach, we feel you should go through some type of planning
process so that you can measure your effectiveness.)

As you assess your environment, we also strongly encourage you to
work with other educators—especially if you don’t feel comfortable
with environmental education. For example, if you’re a Peace Corps
Volunteer teaching English, you might want to work with environ-
mental education Volunteers, in-country experts, experienced teachers,
and others to help you develop a program that you can use to help
teach content-based English through a whole language approach. We
also want to remind you that upcoming chapters provide more nitty-
gritty information about how to fit an environmental education pro-
gram into your situation and how to develop activities and strategies.

WHERE DO YOU START?

Assessing your community is the first step in developing an effective
education program of any type—especially an environmental
education program. Even if you plan to start small, it’s important that
your efforts meet the needs of your students, school, and community.
Here are some of the factors to consider when you develop your
strategy:

\¢ The environmental problems that exist in the community and
in the country (from both your perspective and from that of
the people who live there)

¢ The characteristics of the school system, including the
strengths and weaknesses of the curriculum, the skills and
enthusiasm of the teachers, techniques used by host country
educators, and the interests and agendas of the community
and school administration

\¢ The students’ and parents’ expectations about what “good
education” is

\¢ The resources available, including money, textbooks and other
teaching materials, information about the environment, and
s0 on

\¢ The age, knowledge, skills, and attitudes of the students and
how the students are likely to contribute to solving
environmental problems

\¢ The cultural/social norms of the country

o]
Always get your counterpart
and colleagues involved
when you want to develop a new
program, course, or activity.
They know a lot more than
you do and can provide needed
support and insight.

—A Volunteer from

Paraguay
e
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“You never really understand
a person until you consider
things from his point of view. ...
Until you climb into his skin
and walk around in it”

—Harper Lee
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\¢ the political realities of the community, school system, and
country

\¢ the economic situation in the community, including the
potential for future employment of the students

In this chapter, we’ll look at how to size up the environmental
conditions. In Chapters 3 and 4, we’ll look at how to assess your school
and students.

Before you assess the environment in your community, it is impor-
tant to understand the community itself. One of the most effective ways
to better understand a community is to talk to people who live there.
It’s important that you know what the people in your community feel
are their most pressing concerns and what the beliefs, superstitions, and
taboos are. You should also become familiar with important customs
that separate community residents from “outsiders.” And it’s useful to
understand how residents react to new ideas, how information is
communicated, how decisions are made, and who the community
elders are. If you are a Peace Corps Volunteer, your “official” counter-
part, as well as neighbors, friends, and fellow co-workers, can help you
better understand the community’s characteristics. It’s also important
to have a clear understanding of the roles and responsibilities of men
and women in your community.

Answering the questions starting on page 31 and completing an
initial survey will help you plan a more effective education program.
But don’t feel that you have to spend months researching and preparing
a plan of action. Learn as much as you can initially, and then continue
to learn and adjust as you go.

However, it is important to carefully define what you hope to
accomplish so that you use your teaching time and resources wisely. In
many cases, a “less is more” philosophy is what makes the most sense
because you won’t be able to do everything. Unfortunately, determining
what to leave out is often the most difficult part of teaching—especially
when you have so many demands pulling on you at the same time.

To help keep your efforts on track, we suggest that you use the
planning process we outline below, adapted from the book Course
Design by Posner and Rudnitsky (1978), which is described in
“Conservation Education: A Planning Guide (M-23)” published by
Peace Corps’ Information and Collection Exchange (ICE).

Note: If you don’t feel that you have time to go through a formalized
planning process, you might want to skip to Chapters 6 and 7 to pick up
some methods and strategies for incorporating environmental education
into your teaching immediately. However, we feel it is always important
to do some preliminary planning so that your program is not a
collection of haphazard activities that don’t achieve your objectives.




To design a relevant environmental education program, it’s
important to know what the local, regional, and national
environmental problems are in your country. You might already have a
good idea of what the problems are, but it’s still necessary to check out
your thoughts through observations, interviews with specialists and
community members, and research. Resource specialists, community
leaders, university teachers, researchers, and international
environmental groups, such as the World Wildlife Fund, can all help
you sort out what the problems are and how serious they are. And if
you are in a community where women are the predominant heads of
households—talk to them. They can provide you with information
about the environment that is normally unwritten. (To find out more
about how to assess the environmental situation in your area, see
“Conservation Education: A Planning Guide” [ICE M-23]. For sources
of information about environmental issues, see the Bibliography.)

It might help to make alist of all the environmental problems that
you discover and group the problems according to type. For example,
you could divide the problems into waste issues and into those
involving the over-use of resources. You might also want to indicate
which problems are most pressing in your local area and whether the
problems affect a larger region of the country as a whole. If you are
working in Eastern Europe, your list might look like this:

« leaking landfills

» polluted water coming into
the country from other
countries

SOLID WASTE

+ landfills/dumps

* incinerators/air pollution
* plastic/litter

* hazardous waste storage

WASTE ISSUES RESOURCE ISSUES

AR POLLUTION FORESTS

° smog * over-harvesting

* ozone depletion * cutting trees to make pasture
* acid rain and grazing lands

WATER POLLUTION Som

» hazardous waste * erosion

* sewage problems * irrigation/desertification

* heavy metals * contamination

* agricultural run-off * over-mining

WILDLIFE

* hunting/trapping
* loss of habitat

* loss of species

WATER
* drought

° overuse

ENERGY
* overuse of coal, oil, and gas
* type of energy resources available

WHAT ARE THE
PROBLEMS?
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t WHAT ARE THE
CAUSES AND
CONSEQUENCES
OF THE PROBLEM
AND WHAT ARE
THE SOLUTIONS?
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We see an increasing number of
so-called environmental refugees,
particularly in Africa—hundreds
of thousands of people trying to
escape from an environment that
can no longer sustain them.

—Prince Aga Khan
R S R DR

How CAN YOUR
STUDENTS HELP
SOLVE THE
PROBLEMS—BOTH
NOW AND IN THE
FUTURE?
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Other countries would probably have a list of similar problems, no
doubt with some additions and deletions. For example, alist for Gabon
might include coral reef destruction and poaching, as well as many of
the other problems listed here. However, it probably would not include
smog, ozone depletion, and other industrial environmental problems.

As you assess the environmental problems, it’s also important to
think about, and list, what or who is causing the problems, what the
consequences are (ecological, health, social, and economic), how the
problems can be solved, and what is preventing these solutions from
being implemented. In some cases, an environmental problem has
many causes, and it’s important to get to the root of the problem to
figure out the best solution. For example, if deforestation is a problem,
who’s cutting the trees and why? Is it farmers who are clearing the trees
to plant crops? Is it timber companies selling the hardwoods for a
profit? Or is it a government policy that’s encouraging cattle pasture?
Maybe it’s a combination of many causes.

Again, there are many people and resources in the community who
can help you assess the problems, their root causes, their effects on
people and the environment, and their solutions. University professors;
experts in the Ministry of Environment, Agriculture, or Health; your
Associate Peace Corps Director (APCD) for natural resources or
environment; the resources in the Peace Corps library or ICE; and
experts working in conservation organizations in your community will
be able to supply information about local and regional environmental
problems. And the solutions will vary, depending on the severity of the
problem and the resources available. For example, does the government
(local or even national) need to set aside nature reserves or pass new
environmental legislation or establish fuelwood plantations? Can the
local people take action themselves—for example, can they use better
soil conservation techniques to prevent the washing away of tons of
topsoil every year? Do people need training to solve the problems
they’re facing, such as a course to help them learn how to apply
pesticides sparingly and safely?

In thinking about local environmental problems, make sure to
consider the role your students play in causing a problem and the role
they could play in helping to solve the problem. For example, are they
part of the problem now? How are their families connected to the
problems? How well do your students understand the problems and
from what perspective? Are they motivated to help find solutions? Have
some students taken part in efforts to find solutions?

It’s also important to think about the future role your students will
play in the community. Will they be farmers or fishers, industrial
workers or white-collar workers, religious leaders or politicians? Will
they live in the capital city, in villages, or on small farms—or will they



be nomads? Will they hunt, gather firewood, vote in local and national
elections, and so on? How will they relate to the environmental
problems confronting the country and community, and how will they
be able to help solve the problems?

You should also consider how students can help solve
environmental problems now. Can they plant trees, design educational
exhibits for the community, write to their government representatives,
or help otherslearn how to plow on the contour? (Depending on your
background and experience, you might need to ask experts or
colleagues about the types of solutions that make the most sense for
your students and community.)

Now you can start thinking about what type of environmental
education program is most appropriate and how education can best
address the problems in your community and country. Do members of
the community need an understanding of ecological concepts or
information about what’s causing the problem? Are there specific
critical thinking skills such as problem-solving or decision-making that
can help them understand and tackle the problems? Are there practical
skills that can help them solve the problems immediately, such as
learning how to plant a tree or plow on the contour? Are they
motivated to get involved? Do they agree that what you see as a
problem is a problem? If not, why?

As you size up the environmental situation and think about your
educational objectives, it’s also critical to get buy-in from the beginning
and to identify people who can help you with your community and
school assessment and with your efforts to develop an effective
environmental education program. Although you will probably be
working in schools or teacher training institutions as a primary
assignment, you may find that making contacts in the community will
help you achieve your goals more effectively. For example, local non-
governmental organizations involved in environmental issues may be
willing to work with you and your school officials to develop a
comprehensive environmental education curriculum, provide speakers
for classes, conduct field trips to environmental “hot spots” and natural
areas, or help support you in your efforts to work with government
officials. You might also find that working with farmers, town leaders,
and the general public can help your students get actively involved.

WHAT IS THE ROLE OF
EDUCATION IN HELPING TO
SOLVE THE PROBLEMS?

Wno CAN HELP?

e
Dorn’t ever be afraid to
ask for help!

—RPCV from Nepal
e
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Plans are the dreams

of the wise.

—German Proverb

WRITE A PROBLEM
STATEMENT
DESCRIBING THE
ENVIRONMENTAL
PROBLEMS YOU
WANT TO ADDRESS.
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WRITE A
RATIONALE
EXPLAINING WHY
THIS PROBLEM
DESERVES THE
ATTENTION OF A
SCHOOL
ENVIRONMENTAL
EDUCATION
PROGRAM.

PLANNING WHAT YOU WANT TO ACHIEVE

The following four steps—writing a problem statement, writing a
rationale, writing the program’s goals, and writing the objectives—can
help you and your colleagues plan a successful environmental
education strategy for your situation. You can use this planning process
if you are a teacher, a school administrator, a teacher trainer, a
community youth organizer, or any other professional working with
students.

For example, if you live in a community where you see many
environmental problems occurring regularly, your problem statement
might look like this:

EXAMPLE A. People in the community seem to lack an
understanding of how their actions affect the environment and
consequently, affect their own lives. Many people use pesticides
regularly, kill wildlife frequently, clear forests in a manner that
causes soil erosion and depletes future supplies of forest
resources, and toss litter in streets and yards regularly.

If you are working in a coastal community and see a variety of
problems that directly impact the ecological health of the area, your
problem statement might look like this:

EXAMPLE B. People living in a coastal community are harming
the coral reefs and mangrove swamps that supply most of the
resources the people depend on to survive. Specifically, they are
overharvesting fish and sea turtles, overcollecting sea-turtle eggs,
dumping human waste into the bay, constructing houses and
industry so close to the bay that sediment is running into the
shallow coastal waters and smothering the coral reefs, anchoring
boats on the coral and permanently damaging coral com-
munities, breaking off huge hunks of coral to sell to tourists, and
cutting mangrove trees, which provide critical habitat for many
seq creatures.

By writing a rationale, you can help ensure that your education

program is focusing on the most significant environmental issues
affecting your community or country. It will also help the educational
program attract the resources and support it needs to be effective.

Here are rationales for the two examples given in step 1:

EXAMPLE A. It’s important for people in the community to
understand how their actions affect the environment and the
quality of life for all the people that depend on the resources. It’s
also critical that all citizens learn how they can do things
differently to reduce the environmental damage and ensure that



there will be a continual supply of natural resources in the
future. A school environmental education program can help
prepare tomorrow’s adults to be aware of environmental
problems, understand how to use resources sustainably, and
learn how people’s actions contribute to the problems and can
solve the problems.

EXAMPLE B. Unless people know how they are damaging marine
resources and what they can do differently to reduce the
damage, they run the risk of permanently destroying the
resources they depend on to survive. A school environmental
education program can provide information about the problems
and consequences, show how harvesting marine resources
sustainably makes economic and environmental sense, help
students understand how they feel about the problems and what
role they have in solving the problems, and provide
opportunities to help educate others in the community about

the problems.

The rationale explains why the environmental education program is STATE THE
needed; the goals describe what you hope to accomplish. The goals PROGRAM’S
should be specific enough to define what you want the students to learn e GOAILS.
from your program.

Here are goals for the two examples we’ve been discussing:
EXAMPLE A.
\¢ To understand the ecology of the region or country.
¢ To understand how people’s actions affect the environment.

\¢ To understand how personal feelings and attitudes affect
actions.

ExaMPLE B.

\¢ To understand ecological relationships in the marine
community and how people depend on marine resources
to survive.

\¢ To understand how people’s actions affect the coral reef
and mangrove swamp and what people can do to protect
these resources.

to learn from your environmental education program. The objectives, PROGRAM’S
developed from these learner outcomes, should be measurable, focused, e OBJECTIVES
and student-centered, developed from the outcomes you have

identified. For example, one objective might be that students will be

able to write letters to a government official about the coral reef

problem. Another might be that students will be able to state several

ways ecological relationships in the coral reef are threatened by human

activity.

In this stage, you should outline specifically what you want students ! WRITE THE

You'll probably discover that as you plan your environmental
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Note: In this manual, we are
recommending that your
objectives focus on the
performance or behavior you
hope to achieve through
education. According to many
educators, an objective should
also have two additional
components: the conditions
under which the behavior will
take place and the criteria used
to evaluate how well the
behavior was performed. Using
the example above, a three-part
objective might read:

Given information about coral
reef problems and a field trip
to a coral reef, write a letter to
a government official that
outlines three problems
affecting the coral reef and
how the problems can be
solved.

education strategy, it is difficult to narrow down the specific objectives
you want to achieve. It’s also easy to get sidetracked, which can hinder
your efforts to reach the goals you outlined earlier. Continually checking
back to the goals you want to achieve is important. But it’s also critical to
understand your school, your community, and your students before
completing your objectives (see Chapter 3). Since you don’t have
unlimited time and resources, the more appropriate your program is,
the more effective it will be. For example, if you work in a rural
community where the student drop-out rate is very high and more than
90% of the students will become farmers, your intended learning
outcomes might be very specific: students might learn, for example, that
farmers should plow on the contour, plant windbreaks, leave jaguars
alone, and apply pesticides safely. On the other hand, if you work in an
urban area, where many of the students will finish school and go on to
work in government, universities, and other white-collar jobs, your
objectives might be much broader, with more emphasis on learning
about the country’s natural resources, environmental problems,
ecological processes, and so on.

When developing objectives, it’s also important to think about what
types of prerequisites (knowledge, skills, attitudes) are needed to
achieve your goals. For example, if one of your objectives is to have
students analyze fishing regulations, it’s important that they first
understand reef ecology, economic realities of the community, and
other related topics. Prerequisites are important as you try to decide
what to teach at what grade level. (See Chapter 5 for more about
curriculum planning.)

You might also want to start developing your objectives by listing
the types of behavior/actions that you, your colleagues, and experts in
the community feel would improve environmental quality. Although
this preliminary list can help direct your teaching, it’s still important for
your students to investigate a variety of solutions and alternatives to an
issue, taking cultural norms, economic realities, and other factors into
consideration. It’s also important for you to listen to what local experts
say. Although you might have strong feelings about what needs to
happen in your community, others, including students, parents, and
Ministry officials, might not agree with your assessment. And you
might find that you do not understand the consequences (on the
culture or community) of one decision over another as well as citizens
that have lived in the community their entire lives. The goal of your
education program should not be to dictate new behaviors to your
students, but to help them learn how to investigate the pros and cons of
environmental and economic decisions that are made in the community
so that they can become effective and involved decision-makers in the
future.

For example, here’s a sample showing possible actions that local
experts feel would help lessen the problems affecting the coral reef
(example B):



\¢ Stop walking on coral and damaging it with anchors.

\¢ Support and follow regulations limiting the seasons, catch sizes,
and harvesting techniques for reef fishes, spiny lobsters, sea turtle
eggs, and corals.

\¢ Stop cutting mangroves.

\¢ Plant fuelwood in a community woodlot to use instead of
mangroves and help care for the seedlings.

\¢ Support efforts to inform government leaders about the need to
finance a waste water treatment plant.

\¢ Implement soil conservation measures on local farms to reduce
sediment washing into the bay and help protect the coral reefs.

Your environmental education program should help the students
understand the problems and the consequences of current behaviors
and alternative behaviors. And, through activities and experiential
learning, help them to see the difference that new actions could take.
For example, older students could investigate one or more of these
recommended actions to find out why people are not currently taking
them, what the consequences (economic, social, etc.) might be of
implementing one or more of these new behaviors, and what cultural
or economic barriers might currently prevent people from changing
their behavior.

After listing potential solutions (gathered from local experts) and
reviewing your goals, the next step is to develop objectives for your
program. The sample objectives on page 26 are designed to address
some of the coral reef problems in this example. They are listed under
the five major components of environmental education: awareness,
knowledge, skills, attitudes, and participation. (When developing
objectives, it’s also important to consider higher level thinking skills,
moral development, and other learning goals. See Chapter 5 for more
about curriculum development.) This list will give you an idea of the
types of objectives you might want to build into your program.

e
Harmony with land is like
harmony with a friend;
you cannot cherish his
right hand and chop off
his left. . . Theland
is one organism.

—Aldo Leopold
[
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AWARENESS AND KNOWLEDGE

After completing this environmental education
program, students will be able to:

\& List five threats to marine resources in their community
and country (overfishing, destruction of coral reef,
destruction of mangrove habitat, and so on).

& Describe the consequences of mangrove habitat
destruction.

¢ List the advantages and disadvantages of taking the
following actions to solve the coral reef problems:
establish and enforce fishing regulations, use soil
conservation measures, construct primary and secondary
sewage treatment plants, establish tree plantations to
provide alternative sources of fuelwood, establish sea
turtle nesting beach reserves.

\¢ Draw a diagram of life histories of important marine fish
and explain how to identify these fish (habitat, food habits,
breeding behavior, seasonal movements, and so on).

¢ Drawa diagram of life histories of coral (reproductive
behavior, habitat requirements, how sedimentation
harms coral, importance of coral reef to marine creatures,
and so on).

\¢ Outline the life histories of sea turtles and how to identify
adults and young.

¢ Explain why the reef is economically important.

\¢ Describe how changing water quality affects the reef.

\& Define the concept of sustainable yield, with regard to fish
and turtles.

\¢ Drawa diagram of ecological relationships in the bay
(marine food chains: sun—phytoplankton—
zooplankton—Ilarger creatures; symbiotic relationships;
habitat requirements)

(7 Develop a plan on how to guard sea-turtle nesting
beaches and sea turtle eggs.

\¢ Give examples of environmental action projects designed
to protect coral reefs that were successful and
unsuccessful.

PARTICIPATION

After completing this environmental education
program, students will be able to:

\¢ Demonstrate and implement simple soil conservation
techniques to prevent sedimentation.

\¢ Organize and implement a beach clean-up.
¢ Design and carry out an education program for fishers.

\¢ Plan and implement a program to demonstrate
snorkeling techniques for tourists and community g
members that don’t damage the ecology of the reef. &

SKILLS

After completing this environmental education
program, students will be able to:

\& Predict how threats to marine resources will affect
them personally and affect their families and com-
munity (fewer fish, fewer tourists and less money in the
community, and so on).

\¢ Compare and contrast alternative methods for
protecting the coral reef.

\¢ Design an education program targeted at local fishers
about dangers to the coral reef.

& Work in small groups to design a “safe” way to anchor
boats.

¢ Graph the changes in water quality over the past 10
years.

\¢ Visit the coral reef without damaging it.

¢ Analyze a case study involving an environmental
problem by defining the problem, identifying key
players, describing the underlying attitudes and beliefs
that affect the problem, and discussing alternative
solutions.

\¢ Fishin ways that don’t damage the ecology of the reef.

\¢' Evaluate the effectiveness of a coral reef educational
program for primary school students.

\& Write a persuasive letter to convince a family member
to change a behavior that is harming the reef.

¢ Design an experiment to test the advantages and
disadvantages of a new method to harvest a threatened
marine species.

(Note: These represent different types and levels of skills,

including creative thinking skills, critical thinking skills, and

practical “hands-on” skills. For more about skill development

and classification, see Chapter 6.)

ATTITUDES

After completing this environmental education
program, students will be able to:

¢ Explain what would need to happen for people to
change their behavior about overharvesting, walking
on the coral, and anchoring their boats.

\¢ Describe how people’s attitudes about coral reefs vary.

¢ Describe how they feel about the possible extinction of
sea turtles and why.

\¢ Describe and justify their own attitudes about coral
reef problems and their commitment to protecting
coral reef resources.

& Write how they feel about a new law that would limit
harvests and protect the coral reef, but would cause
their family to lose money.

\¢ Discuss why individual behaviors do not always
correspond to what individuals feel they should be
doing to protect coral reefs.
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The objectives for Example A, which focused on urban issues,
might be broader and less clearly defined than those presented here for
Exhibit B. For example, objectives for an urban school program where
most of the students will end up with white collar jobs or move to
another city or country and pursue advanced degrees might include
looking at the country’s natural resources as a whole, the relationship
between economic security and sustainable environmental processes,
how laws and regulations are passed in the community and country,
and how citizens can have input in the political process. (See the
Appendix for sample curriculum frameworks that take a broad view of
environmental education.)

Through this initial planning process, you should begin to develop
a clear idea of what you hope to accomplish in your environmental
education program. You should also be working closely with your
colleagues as you plan, set goals, and develop objectives. By outlining
environmental goals and objectives, you will be ready to move to the
next steps of site assessment and program development. These
questions are a reminder of the planning you need to do before
developing a school environmental education program:

QUESTIONS TO THINK ABOUT ...

1. What environmental problems are confronting the community?
Confronting the country?

2. Which problems are most significant to the country and
community? Which are most significant to the students you will
be working with?

3. How will the students you will be working with be most likely to
help solve these problems, both as students and later as adults?

4. What information and skills do the students need to have so they
will be able and motivated to help solve the environmental
problems? (The program’s objectives)

SUMMARY

THE FOUR LAWS OF
EcoLoay...

1. Everything is connected to
everything else.

2. Everything must go
somewhere.

3. Nature knows best.

4. Thereis no such thing as a
free lunch.

—Barry Commoner, 1971
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A WEST AFRICAN ENVIRONMENTAL EDUCATION INITIATIVE

esertification, habitat destruction, salt water intrusion, and a

variety of other environmental problems plague communities in

The Gambia and Senegal. To help tackle these problems, Peace

Corps Volunteers are actively involved in a variety of formal
and nonformal environmental education activities. Several Volunteers in
The Gambia have been working on a special project to help educate
Gambian students about endangered chimpanzees and other wildlife and
habitat issues. Working with renown primate scientist Janice Carter, these
Volunteers conduct environmental education programs for students who
visit the chimp reserve to help them learn more about endangered wildlife
and other issues that face West Africa. Volunteers also work in nature
reserves and parks, where they conduct environmental education
programs, design exhibits, and visit schools to talk about environment
issues. And many Volunteers, working on forestry and agriculture
programs, are implementing community environmental education
programs to help students and adults understand local issues and come up
with community-based solutions.
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MAKING
ENVIRONMENTAL
EDUCATION FIT!

o e
The most important task, if we
are to save the earth, is to educate.

—Peter Scott
[ ]

®
Maruﬂc e was starting his second year of teaching in a

school in southern Poland. Although he had experience teaching
language arts and social studies at home, he was now teaching English
as a foreign language in a mid-size Polish town. His first year had been
tough, especially since he was trying to get used to the country, his
fellow teachers, and the curriculum, while at the same time trying to
learn Polish and develop strategies for teaching a second language.

He had also been overwhelmed by the environmental problems in
the country. The water was so polluted that everyone boiled it, and
those that could afford to, filtered it or drank bottled water. The air
pollution was choking at times, and he knew there were problems with
hazardous waste sites, radiation, and landfills. The conditions in the
country seemed so overwhelming, he didn’t even know where to start.
And although his students knew the situation wasn’t good, they seemed
apathetic about getting involved or thinking they could tackle any of the
problems. At first, he thought he could help best by introducing
environmental topics into his teaching every now and then. But as time
went on, he found that he was struggling with just getting through the
lessons and helping his students with basic English. And he didn’t feel
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Change is always powerful.
Let your hook be always cast.

In the pool where you least expect
it, will be a fish.

—Ovid
(43B.C.-A.D. 17)
Lo e
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he was having much impact with his haphazard attempts to incorporate
topics into his grammar and vocabulary lessons.

During a holiday break Maurice was talking with several of the
Polish science teachers at his school about his dilemma. His colleagues
suggested that they try to start an after school ecology club to get
students interested in environmental issues and help solve simple
community problems such as organizing a stream clean-up or picking
up litter. Together, they worked out some ideas, involved several
students in the planning process, and started the club meetings.
Although it took a while to catch on, more students joined. Maurice
and his colleagues let the students run the club, giving advice and
feedback when needed. And although the club members never did
tackle litter in the community, they did organize a community petition
to encourage community leaders to build a large landfill to replace the
three large open dumps that were currently being used. They also
sponsored a clean-up of a dump on the bank of the local river and
wrote and performed a play for younger students. Throughout the
summer, many of Maurice’s students joined the club. And he found
that with more students taking part in club activities, environmental
discussions became more animated in his English classes. Although
Maurice still knew that the environmental problems in the community
would take many years to solve, he felt that he and his colleagues were
facilitating student leadership and motivating students to take an active
role in improving the environmental quality in their neighborhood.

As we mentioned in Chapter 1, there's no one way to “do”
environmental education. As Maurice found, the best route for him was
to incorporate environmental education into a secondary project
instead of focusing on changing the curriculum. Had Maurice been
working with a curriculum development unit or working with science
or government teachers, he might have made a different decision.

In the previous chapter, we looked at how to assess the
environmental problems in your community

and country, which is the first step in starting

a school environmental education program.

The next step is to assess your school. In this

chapter, we'll look at how to assess the
educational situation and see how
environmental education can best fit into
your activities and programs.



S1izING UP YOUR SCHOOL SYSTEM

Before trying to decide what type of environmental education
program is most appropriate for your situation, you need to
understand your school system and how education in general "works"
in your community. For example, how are decisions made about
instruction? What is the quality of pre-service and in-service teacher
training? What types of resources are available? Answering questions
like these can help you create a more effective environmental education
program that meets the needs of the students, your colleagues, and the
administration. It can also help ensure that your program is
implemented by the school and that you have the support of your
colleagues and administrators.

To help you size up your situation, try answering the following
questions about the school, teachers, students, instruction, and
curriculum. Many of these questions are generic and will help you
develop any type of education program. Others are related specifically
to an environmental education program. To help answer these
questions, try to get input from other teachers, administrators,
students, and members of the community. You can use the answers to
help you develop your program. For example, if there is no money for
field trips or materials, you might be able to look at creative fund-
raising activities, or if teacher training is lacking, you might want to
build workshops into your program. And don’t worry about trying to
answer all of these questions. Just use this survey as a guide to help you
better understand your school.

GET To KNow YOUR SCHOOL

¢ How many students are in the school?

\¢ What are the ages of the students that attend the school? What
are the ages of the students you will be working with?

\¢ Are students ranked? If so, how? Are students of varying
abilities grouped together? To what degree?

\¢ Are special education students grouped with other students?

\¢ What types of extracurricular activities do the students engage
in after school and on weekends?

\¢ How motivated are they?
\¢ What are their long-term ambitions and goals?
\¢ What is the ratio of boys to girls?

¢ What is the drop-out rate for the school? What are the reasons
given for the drop-out rate? Do more girls drop out than boys?

Why?

fo e e e ]
Children are our most
valuable resource.

—Herbert Hoover

STUDENTS
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TEACHERS

SCHOOL
ADMINISTRATION

CURRICULUM

\¢ How many teachers are in the school?
\¢ What is the student/teacher ratio?

\¢ What type of instruction is preferred by the teachers? For
example, is lecture the most common teaching method?

\¢ What opportunities exist for teachers’ professional growth? (e.g.
in-service workshops, conferences, advanced courses)

\& Are therelocal and national professional groups for a particular
area of study? For example, a science teachers' group? A math
teachers' group?

& Do teachers communicate effectively? Are there regular staff
meetings?

\¢ Are teachers motivated? Are there a lot of complaints about the
school system? The students? The pay?

\¢ Are teachers overworked? Is the workload reasonable?

\¢ What factors might be affecting morale? (e.g., resources,
education, low status in the community)

\¢ What are the minimum requirements needed to receive a
teacher's certificate?

\¢ What type of pre-service training do teachers receive? Are there
teacher training colleges? What type of instruction is used?

\¢ What type of in-service training opportunities exist? Who
oversees and coordinates in-service training? What is the
quality of training?

¢ Are new programs implemented with accompanying training
programs?

\¢ What have been the most successful training efforts in the
school? Why?

\¢ Who makes the decisions in the school system? The principal?
Department heads?

\¢ Is the atmosphere rigid or flexible? Friendly and relaxed or
stressful?

\¢ Do teachers have input into decisions?
\¢ Is there much collaboration between departments?

\¢ Do school officials have contact with the Ministry of
Education? If so, what interaction is there?

\¢ Is there a national curriculum? Do individual schools and
school districts have input into the curriculum? Do teachers
have input into revisions?



\¢ Is environmental education currently a part of the curriculum?
If so, where is it currently taught or infused?

@ Do teachers feel that the curriculum is workable and relevant?
\@ How often is the curriculum revised?
\¢ Are there textbooks? Do they match the curriculum?

\¢ Is there a national test? If so, when do students take it? Is there
more than one?

¢ What is the pass rate on standardized tests?

\¢ What type of yearly assessment is done? Who does the
assessment?

\¢ s informal assessment part of a student's final grade?
& How strict is grading?

\¢ Do final tests include questions related to environmental
education, including questions testing knowledge, thinking
skills, citizen action, and so on?

\¢ Is the school environment conducive to learning? Are there
posters and displays on the walls? Are the classrooms protected
from the elements? Is there enough light?

¢ Are the classrooms an appropriate size? Are there enough desks
and chairs?

\¢ Are there enough supplies? Chalkboards and chalk, books,
paper, chemicals, and so on?

\¢ Is there a nature study area or garden on the school grounds or
nearby? Are natural areas within walking distance? Within
driving distance?

\¢ Is money available for field trips?
\¢ Are there plumbing and electricity?

\¢ Are photocopying or other duplicating services available? Is
audiovisual equipment available?

\¢ Does the community value education? Are teachers respected?
Do parents support their children's efforts?

& Does local business support educational efforts with money,
speakers, or resources?

¢ Is there any type of community input into school system
policies?

& Are there any community education programs?

& How do religious or cultural attitudes affect the educational
system?

\¢ What, if any, are the obstacles to girls receiving an education?

TESTING AND
EVALUATION

RESOURCES AND
SPECIAL FEATURES

COMMUNITY THOUGHTS
ABOUT EDUCATION
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ADDITIONAL
LEARNING
OPPORTUNITIES

Pick THE FIT

R R S
The time is always right to do
what is right.

—Martin Luther King, Jr.
i ]

\¢ Are there opportunities for students to get advanced degrees?

\¢ Are there extension education courses or adult training
programs in the community?

\¢ Are there community library programs?

Once you have a feel for your school system, it's easier to make
decisions about how an environmental education program should be
implemented. As mentioned in Chapter 1, there are two primary ways
to incorporate environmental education into your teaching, with much
variation and overlap between the two. Here's a brief overview of both:

THE INFUSION METHOD: This method incorporates environmental
education content and process into established courses throughout the
curricula. Traditionally, environmental education has been infused
mainly into science, history, and social studies classes. But it can be
infused into all subject matters, including reading, writing, languages,
math, music, physical education, art, and other courses.

THE BLock METHOD: This involves adding specific classes or units
focusing on environmental science, environmental issues,
environmental action, and other environmental topics to the
curriculum. For example, in middle school, students might take an
environmental science course that teaches biological, earth, and
physical sciences with an environmental perspective. Then in high
school, these students might take a current events class focusing
specifically on environmental issues and problem solving. Or there
might be one or two units in a social studies class dealing specifically
with environmental issues.

Because there are advantages and disadvantages to each method, we
recommend that a school system use both methods, when possible.
Here's a quick look at the pros and cons of each method:



THE INFUSION METHOD—ENVIRONMENTAL
EDUCATION THROUGHOUT CURRICULUM

Pros Cons

\¢ fewer resources are needed (don't need an EE \¢ is difficult to infuse EE and requires extensive
specialist or a separate textbook, etc.) teacher training and effort

¢ doesn't compete with other standard subjects; \¢ often relies on motivated teachers for efforts to
doesn't compete for a slot in the curriculum succeed

\¢ can be done immediately, without core \¢ EE message can be so diluted to fit the objectives
curriculum development of a course that it can get lost/students might not

\¢ many supplementary resources exist getit

\¢ encourages transfer of learning and integrated  leaves too much to chance

problem-solving across the curriculum \¢ difficult to evaluate success N

\¢ appropriate for all age levels, although may be
more difficult at upper grades

\¢ allows all students at all levels an opportunity to
get exposure

\¢ when done on a large scale, can continually
reinforce and build upon key environmental
concepts

THE BLOCK METHOD—CREATING SEPARATE
ENVIRONMENTAL EDUCATION COURSES

Pros Cons

\¢ easier to implement as a single subject \¢ hard to get schools to “buy” it

\¢ allows teacher to present concepts that build \¢ needs trained EE teachers (requires more in-
throughout the course depth knowledge)

\¢ teacher training is somewhat easier, although it \¢ takes time from other standard topics (hard to
requires teachers to have a more in-depth squeeze in with other curriculum demands)
background \¢ might imply that the environment is its own

\¢ easier to evaluate as a separate course subject and not interdisciplinary

\¢ pulls everything together for students and can \¢ hard to find qualified teachers to design and teach
achieve greater depth and comprehension courses

¢ not as easy to see the connections with other
subjects

\¢ may limit the number of students exposed

\¢ puts a priority on the subject

\¢ may cause some teachers to assume
environmental education “is not my
responsibility”
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TIPS AND
"TRICKS FOR
INCORPORATING
EE INTO THE
CURRICULUM

In addition to free standing courses related to the environment and
infusion, there are some additional ways that educators are
incorporating environmental education into the curriculum, including:

DEVELOPMENT OF MODULES: Instead of trying to fight for year-long
environmental issues classes, many educators are trying to push for an
environmental unit or module that can be added to a social studies or
civics class or to a science class.

AFTER ScHOOL CLUBS: Many schools try to bring interested students
together after school to form environmental clubs, focusing on
environmental issues, nature, and community service. These clubs and
activities might be linked to already established groups.

ENVIRONMENT WEEK OR MONTH: From Earth Day to Environment
Day to Earth Action Month, there are many ways that schools around
the world try to focus attention on the environment by celebrating
special environmental events. In some cases, traditional classes disband
for a day or more, and special environmental education activities take
place at the school or in the community. Special multi-disciplinary
environmental education materials often enhance the effectiveness of
these activities. (Many schools hold special events on June 5, which is
World Environment Day, and April 22, which is Earth Day.)

NONFORMAL ACTIVITIES: Many educators in the schools also work
with educators in the community to blend formal and nonformal
environmental education efforts. For example, many teachers take their
students to zoos and museums for environmental education activities,
and conduct pre- and post-activity lessons. Many Volunteers are also
focusing secondary projects on environmental education activities,
sponsoring environmental education camps, community clean-ups,
and other activities.

After sizing up your school and talking to colleagues, you'll have a
better idea of what makes the most sense for your individual situation.
If you are working with the curriculum development unit in a country,
you might have an opportunity to work with your colleagues to infuse
EE, develop free-standing courses, or create a curriculum that blends
both methods. If you are teaching specific classes at specific grade levels,
you might only have the flexibility to infuse environmental education
into what you're already teaching.

Although we strongly recommend that schools offer year-long
classes focusing on environmental issues at the middle school and
secondary school level (in addition to infusing environmental
education throughout the curriculum), we know that in many school
systems this isn't possible. Instead, many of you will need to focus your
environmental education efforts on infusing concepts into existing
curricula. The trick with infusing environmental education is to figure
out how to get the environmental concepts that you feel are important
to coincide with the objectives of established courses. You need to



match the list of concepts developed in your environmental assessment
(Chapter 2) with the course goals and objectives of your school and
grade level. Each objective you have developed needs to be paired with
the class and grade level where it can best be taught. In this way, you
can ensure that key concepts do not fall through the cracks as your
program becomes implemented. (See page 60 for more about infusion.)

In some cases, your objectives will fall naturally into one class.
However, in most cases, you will find that your environmental
education objectives need to be incorporated into several classes at
different grade levels. For example, if you have several objectives related
to the causes and solutions of tropical deforestation, you would
probably want to infuse some of the objectives into several classes
covering all ages. Elementary students might focus on rain forest plant
and animal life, products people get from a rain forest, and where rain
forests are located in their country. In older grades, students in social
studies class might look at why a rain forest is important to a country's
economy and how different people view the problems. And in upper
level science classes, students could explore the ecology of the rain
forest in more detail, conduct experiments with soil erosion, and learn
about nutrient recycling.

The list below shows some of the subjects in which environmental
education can be easily infused into existing subjects.

ScieNce: Environmental concepts fit naturally into general science,
biological science, physical science, and earth science. Sample topics
indude sunlight, energy flow, photosynthesis, food chains, food webs,
nutrient cycling, predator/prey relationships, pollination and seed disper-
sal, symbiosis, and other ecological concepts; plant and animal life cydes,
habitats, and other natural history information; how natural systems are
affected by people (killing predators, spraying pesticides, and so on),
chemistry of water and air pollution; alternative energy sources;
hazardous waste disposal; earth's place in the universe, history of life on
earth; soil formation and erosion, non-renewable and renewable
resources; and so on.

HEALTH/NUTRITION: Environment and health are closely linked in a
variety of ways. Of course, environmental degradation (smog,
radiation, contaminated food and water, and so on) directly harms
human health. But many other health and nutrition issues tie directly
to the environment: risk assessment, indoor air pollution and smoking,
effects of water and air pollution, lead and other heavy metal
contamination, pesticides and safe food, over-grazing and cattle
production, and so on.

HiSTORY, ECONOMICS, AND SOCIAL STUDIES: A large chunk of
environmental education deals with history, economics, and social
studies. Sample topics include how the environment has shaped human
civilization and different cultures and how humans have impacted the
environment through history (e.g. how soil erosion, loss of trees, water

b
WORKING WITH A NATIONAL
CURRICULUM

In most countries of the world,
teachers are required to adhere to a
national curriculum. Although the
curriculum varies from country to
country, it is usually developed by the
Curriculum Development Unit in the
Ministry of Education and is sometimes
adapted from another country’s curricu-
lum. For example, the curriculum used
in Tonga and Western Samoa was
adapted from New Zealand’s national
curriculum. The Gambia is using a
modified British curriculum. And the
Comoros is using an adapted French
curriculum. In many countries, the
curriculum can be very rigid, and it can
cover too marny topics, forcing teachers to
cover a large amount of material in a
very short amount of time. In addition,
the curriculum is often a list of points to
be covered, without materials or activity
ideas to help teachers teach the content.
And in some cases, the material is not
always relevant to the students and does
not make allowances for special learners.

The challenge these teachers and
administrators face is finding ways to
incorporate innovative teaching strate-
gies and locally relevant content and
skills that can enhance required objec-
tives. Infusing environmental education
into a national curriculum is a way to
achieve both goals. By including environ-
mental content into all subject areas, you
can increase the use of hands-on
learning, group cooperation, and other
progressive teaching strategies. You can
also help students understand local,
relevant issues and develop the skills they
will need to address them. And in those
countries that don’t supply activity ideas
and materials to supplement the curricu-
lum, you can work with your colleagues
to help develop creative environmental
education materials that can help
achieve Ministry objectives.

It’s also important to remember that
change takes time. Making small inroads
in daily teaching and teacher training
can bring about larger changes in the
curriculum in the future.
o
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He who listens,understands.

—West African Proverb
Lo ]

pollution, species extinction, and so on have influenced history); the
importance of natural resources to a nation's and community's
economy and stability; how a country's political process works and how
citizens can get involved in issues concerning the environment and
health; how past leaders have dealt with environmental issues; the role
of women in community action projects and natural resource use; and
$O on.

LANGUAGE ARTS/ TEFL/READING/CREATIVE WRITING: In many
countries around the world, Volunteers are teaching English as a
foreign language. There are many opportunities to blend English lesson
plans with environmental education content. For example, writing
poetry about nature, pollution, environmental ethics, and other topics
can help improve writing skills and allow students to focus on attitudes
and feelings about environmental topics. Students can also practice
writing letters to community leaders about environmental concerns,
read articles about environmental topics, learn new vocabulary related
to the environment, compare the works of nature writers or public
policy makers, improve thinking and speaking skills by debating
environmental topics, and so on. In cases where English teachers are
developing lessons and materials without an existing curriculum, or
where the syllabus specifies only grammatical structures, they can
develop or select topics related to the environment and then base
vocabulary and grammar lessons on them.

MusIC, DANCE, DRAMA, AND ART: In many cultures, people
communicate most effectively through the arts. By combining
environmental education concepts into these subject areas, students can
often gain more than if the material was presented through textbooks,
lectures, or other more traditional teaching styles. There are many
opportunities to combine environmental education with the arts, or
when teaching these subject areas. Students can write and perform songs,
chants, and plays or they can create dance movements to accompany
essays or poetry, draw or paint pictures focusing on environmental
topics, create displays showing how a community has changed over time,
and so on. In addition to learning new information and gaining insights,
students can improve dexterity and psychomotor skills.

MarH: Math and environmental education make a natural fit. Math
can become more relevant and effective when it’s taught within an
environmental context. There are many ways to blend the two subjects,
from conducting simple calculations to figuring out more complicated
word problems and analyzing data. In primary grades, students can use
math to create community maps, sample animal and plant populations,
figure out averages and percentages related to environmental
questionnaires and surveys, graph data, and so on. As they get older,
math can help them understand more complicated data focused on
environmental field studies, risk assessment, and other issues linking
science, technology, and the environment.



HoME EcoNoMICs: In home economics classes around the world,
young people are learning how to become responsible consumers and
decision makers. Much of what they learn will have environmental
consequences, from deciding what type of detergent to buy to how to
get rid of insect pests. You can also tie food issues to health and
nutrition, resource issues, and energy. For example, understanding the
resources needed to get different types of food to the table can help
students make choices about which foods to buy. (See Chapter 7 for
activities dealing with food and resource issues.)

PHYSICAL EDUCATION: Environmental education and physical
education are linked in several ways. For instance, many outdoor
activities that teach ecological concepts also have a physical component,
including running, climbing, hiking, and so on. Outdoor activities,
including hiking, canoeing, backpacking, camping, orienteering, and
fishing can also play a role in environmental education, as can issues
concerning outdoor ethics, hunting, and fishing.

As an environmental educator, you will have to adapt your message
to fit the realities of the schools in which you work. From class size to
Ministry objectives, there are many things to consider as you develop
your program. Since environmental education programs work in many
different ways, they can be adapted to fit many different kinds of
schools.

One thing to keep in mind as you develop your environmental
education goals is that it's not just important for your students to
acquire knowledge, skills, and attitudes. It's also important for them to
be able to transfer what they learn to real-life situations and problems.
To do that, they need to experience a diversity of problems and to learn
to apply the principles they learn in a variety of situations. In the next
chapter, we'll look at how students develop intellectually and morally to
help determine how to match your objectives to the level of your
students.

QUESTIONS TO THINK ABOUT .. .

1. Have you surveyed the students, teachers, administrators, par-
ents, and community members to find out about the educational
system in your community?

2. How can EE best be incorporated into the subjects you teach?

SUMMARY

e e
The world is a beautiful book, but
of little use to [people] who
cannot read it.

—Carlo Goldoni
[ o s ]
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ACTING UP IN THAILAND

n 1991, thirty-one shy young women from Mareerat Girls High

School in Phrae province in northern Thailand, two pioneering

teachers, a government community development worker, and Peace

Corps Volunteer Cindy Robinson joined together to form a drama
club, the Phrae Youth Environmental Theatre Project. None of them had
ever been on stage before. Now, just one year after its initiation, the
theatre troupe, which calls itself “Saeng Tien,” or “Light of the Candle,”
has helped spread the message of environmental conservation to
thousands of students across Thailand.

Robinson got the idea for the theatre project after reading about
another theatre group in a refugee camp in northeastern Thailand. “I like
the idea of using drama as a means of communication, “she explained.
“And this type of project does not require any special technical or
educational skills on the part of the PCV or the participants. Anyone of
any age can be involved.”

The Saeng Tien Club hopes to promote and enhance environmental
awareness in Thailand, especially with children in the community. Cindy
and her co-workers also wanted to promote leadership skills, creativity,
and critical thinking skills for young women and to encourage them to
take an active role in environmental policy in the future.

Saeng Tien performs acts that focus on deforestation, wildlife
protection, air and water pollution, and anti-littering. “We want the
shows to be educational, but also entertaining,” says Ms. Needanat
Thinchom, one of the teacher advisors for the group. “We believe an
interactive approach is the best way to accomplish our goal.”

On April 22, they celebrated Earth Day with a special performance in
Bangkok. And they have plans to continue their environmental work,
including the production of a video that will be available on loan to help
spread the conservation message throughout Thailand. (Adapted with
permission from The Exchange, Winter, 1993.)
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GETTING TO
KNOW YOUR
STUDENTS
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No two things are exactly alike.

—West African Proverb
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O m S assignment was in the Curriculum Development Unit

(CDU) on a small island-country in Asia. The Ministry of Education
wanted to revise the current curriculum and infuse environmental
education into the new curriculum design.

With his biology degree and teaching experience at a university,
Robin felt confident in his ability to incorporate appropriate content
into the curriculum. He noticed that the existing primary
curriculum already included topics such as energy, ecology, and
animal life cycles, and he began to build on these topics to develop
his lesson plans and incorporate more environmental content.

After working for several weeks to revise a primary curriculum
unit, he showed his work to one of his colleagues in the CDU.
Although his friend told him the content was good, he explained
that the level was much too high for these primary students. Some of
the activities called for high level critical thinking skills, as well as a
thorough understanding of ecological principles. It also assumed
that the teachers would be able to handle open-ended discussions
and understand the ecological content. He also said that the
activities that dealt with values were much too complicated and
controversial for most of the teachers to facilitate.
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I like teachers who disturb the
inertia and schools that are
colorful with diversity among the
teachers. Inevitably, that also
allows for color and diversity of
expression among students.

—Sara Lawrence Lightfoot
poo e ]

For the next several weeks, Robin visited classrooms throughout
the country to get a better idea of student levels and teaching methods.
He also read information in the CDU about how to match teaching
objectives to the developmental level and background of students.
When he started revising the curriculum again, he asked for input from
teachers and his colleagues at the CDU to make sure that the concepts
and methods were appropriate for the level of the students.

It’s easy to make the mistake Robin did when he first started
incorporating environmental education into an existing curriculum. If
you don’t fully understand the level of the students or what is
appropriate for their culture or background, the activities you create
may be inappropriate or have unrealistic objectives.

No matter what you're teaching, it’s important to know your
students. If youre an experienced teacher, you will already have a
natural feel for what works and what doesn’t with the students you have
been teaching. You will also have a feel for how your students develop
intellectually and morally as they mature. As a newcomer in another
country, however, you will probably need time to develop a similar feel
about your new students. And you will need to understand how factors
such as nutrition, prior education, home environment, and cultural
traits can affect students’ intellectual and moral development. If you’re
new to teaching or are working with an unfamiliar age group, it can
also help to review theory about how children develop.

After assessing the environmental situation in your community
and sizing up the school system, you'll have a better idea of what type of
environmental education program makes the most sense. But as you
think about what type of program is most appropriate, it’s also
important to:

\¢ match your goals and objectives to the students’ developmental
level

\¢ make sure the content is relevant to the students’ needs,
interests, and backgrounds

\¢ build on what the students are learning in other classes

\¢ include a component that deals with the development of an
environmental ethic

\¢ integrate thinking skills that tie directly to the type of behavior
you hope to promote

In this chapter, we’ll briefly review how students develop
intellectually and morally, with a close-up look at values education and
how students can develop an environmental ethic. We’ll also look at
how to tie theory and assessments together to design an effective
program that makes the most sense for your situation.



FrROM P1AGET 1O BLOOM: HOW KIDS DEVELOP INTELLECTUALLY

No matter how the lesson is presented, a six-year old student will
not be able to analyze the pros and cons of nuclear energy or write a
persuasive essay in favor of sustainable development. Determining what
is appropriate for children is an important part of planning effective
lesson plans and activities. Jean Piaget, a Swiss psychologist, was
instrumental in helping educators understand that students go through
different stages of intellectual development and that at certain times in
their lives they are better able to understand abstract concepts, moral
reasoning, and so on. Although the stages of development do occur in
somewhat predictable patterns, they vary with each individual,
depending on experience, economic background, ethnic background,
and previous learning. Here’s a brief overview of Piaget’s research and
what it means for environmental educators. (Note: Piaget’s research
focused on white, middle-class European boys. Many educators feel
that his research is transferable to girls and to other economic and
cultural groups, but others say more research is needed to verify this.)

THE YOUNG ONEs: Children that are 18 months to 7-8 years have
not yet developed the thought processes to reason or think logically. But
they do start to use language to communicate, use very unsophisticated
processes of trial and error to accomplish things, and have the ability to
establish mental “pictures.” At this stage, students can draw things they
have experienced, use an object to represent another object (a stick can
symbolize an animal, for example), and imitate something from
memory.

What'’s appropriate: This is not the time to introduce complicated
issues or activities. Students will have a difficult time following step-by-
step procedures, looking at a variety of variables, understanding
relationships, absorbing a lot of information, and making judgements.
What does make sense is to focus on environmental awareness activities
that rely on the senses, helping students focus on their feelings about
the environment, introducing limited content, and providing positive
outdoor experiences for children. It’s also important to start
introducing students to appropriate environmental behavior.

THE BEGINNING OF LoGIC: From ages 7-8 to 11-12, students start to
use logic to solve simple problems, group and classify items, and
understand how lengths, weights, and other measures compare and
relate. At this level, students begin to make judgements based on
reason, can understand a reverse act or procedure (if 2 + 3 =5, then 5 -
3 =2), and can begin to classify objects and understand that groups of
objects have more than one property (such as color, weight, and size).
Overall, students still think primarily in black-and-white and rely on
facts to solve problems.

What'’s appropriate: At this stage, students are ready for more
information about their environment and can handle activities that
deal with classifying, comparing, organizing, and explaining what they

(oo e e
Children enter school as question
marks and leave as periods.

—Neil Postman
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The job of a citizen is to keep his
[or her] mouth open.

—Giinter Grass
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CLASSIFY YOUR
LLEARNING

44

observe. It’s a good time to focus on knowledge and attitudes, but
students should continue to take part in awareness activities, especially
those dealing with environmental problems. Although most students
have not yet reached the level of abstract thinking, they can begin to
work on higher-level thinking skill development, such as investigating
cause and effect, identifying the players and problems in an
environmental issues scenario, and brainstorming possible
consequences of environmental problems. However, they are unable to
deal with complex moral issues.

AN ABSTRACT THOUGHT From ages 11-12 to 14-15, students begin
to think in abstract terms and really start to hypothesize and use
deductive reasoning. This is the level at which adult thought processes
really begin, and with appropriate instruction, the student can analyze
events and understand probability, correlations, combinations,
proportional reasoning, and other higher-level thinking skills.

What's appropriate: Most students begin to think at a higher level
before the age of 11 or so, but it doesn’t really become the favored way
of thinking until students reach this age. At this stage, students can
begin to speculate on unknown alternatives or what might be. Most
students go beyond black-and-white analysis (things/people are all one
way or another) and think about complex behaviors. Many students
also become idealists and imagine what could be rather than sticking to
reality and the status quo. Although students should continue to gain
knowledge about environmental issues, it’s important to help students
focus on critical and creative thinking skills, attitude development, and
understanding their roles in causing and solving environmental
problems. Students at this age are also actively deciding for themselves
what is “right” and “wrong.” Role plays, simulations, case studies,
questionnaires, creative writing, debates, and other activities can help
develop students’ expanding intellectual levels.

HIGHER THINKING From ages 14-15 and up, students can design
experiments, come up with hypotheses involving different variables,
and exhibit many higher-level thinking activities.

What'’s appropriate: Students should continue to work on critical
and creative thinking skills, including problem solving, analysis,
persuasive writing, and other higher-level skills. It’s also important for
students to better define their roles as responsible citizens and begin to
refine personal ethics. Students should be encouraged to attend and
sponsor meetings, conduct research, write reports, analyze media, and
$O on.

One way you can think about what to teach is to think about what
“domain” the learning is taking place in and at what level in that
domain. Learning takes places in three main domains: cognitive (the
“knowledge” domain), affective (the “attitudes and feelings” domain),
and psychomotor (the “physical or motor skills” domain).

Benjamin Bloom, a well-known educational theorist, suggests that



there is a hierarchy of levels in each domain, with each new level build-

ing on the previous one and representing a higher intellectual, emotion-

al, or physical stage. According to his theory, often known as “Bloom’s

Taxonomy; a student needs practice in the lower stages of learning to

really understand the higher stages. For example, in the cognitive Too often we give children
domain, Bloom and his fellow researchers identified these six major answers to remember rather than
levels: problems to solve.

\¢ KNOWLEDGE: recalling facts, ideas, and information —Roger Lewin
T

¢ COMPREHENSION: grasping the meaning of material

\¢ APPLICATION: using rules, principles, ideas, and methods learned
previously in a particular situation

\¢ ANALysis: breaking something down into parts and
distinguishing relationships and organizational structure

\¢ syNTHESIS: combining pieces, parts, and elements into a new
<« »
whole

\¢ EVALUATION: making quantitative or qualitative judgements
about the value of material for a given purpose

When planning program and lesson objectives, Bloom would say
it’s important to include objectives dealing with each of the six levels,
when developmentally appropriate, starting with the lower levels and
moving up. For example, if one of your learning outcomes in Central
and Eastern Europe is to have students be able to evaluate conflicting
evidence about the causes and consequences of acid rain, you might
develop a program that starts out with knowledge activities and moves
to evaluation activities. And depending on your situation and the level
of your students, this process might take place during a three-week unit
or over a longer period of time, at different grade levels in the
curriculum.

For example, students might begin with lessons about weather and
the water cycle, then move on to what acid rain is, what causes it, and
where it occurs. Next, students could gather data and analyze it. And
they could answer questions, such as “Is the situation serious? If so,
what is causing the acid rain and what can the students do about it?” If
you don’t have access to data collection equipment, you can use a
detailed case study involving acid rain to analyze what the problem is,
who the players are, and what the underlying causes of the problem
seem to be. Students could write an essay about some aspect of the case
study or local situation and could evaluate each other’s arguments. In
this example, you have moved from knowledge to evaluation, and along
the way the students have had a chance to practice a variety of higher-
level thinking skills.

Although this building block approach is extremely helpful in
understanding different thought processes, many educators feel that it’s
important not to structure a program strictly on taxonomy or a six-step
process. Many students at younger grades can handle some higher level
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In teaching about the
environment, I began to better
understand how I felt about
certain issues.

—A Volunteer from Senegal
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thinking skills, as long as the skills are represented with appropriate
content and tasks. Conversely, some older students might need more
reinforcement of basic skills. And every teacher can’t teach everything
in every lesson plan or program.

If you are designing a course, we recommend that you keep this
hierarchy in mind as you develop your objectives. If you are part of a
curriculum committee looking at skill development, we recommend
that you identify the most important thinking skills and integrate them
throughout primary and secondary levels, increasing the difficulty of
the content, instruction, and tasks as students get older. For example,
using Bloom’s taxonomy as a guide, your program could emphasize the
skills of comparing and contrasting in primary grades, using different
levels of complexity in each grade. But you might decide to focus on
skills involving synthesis in upper elementary and secondary grades.
(See the Appendix for more about thinking skills and Bloom’s
Taxonomy.)

ETHICS AND ENVIRONMENTAL EDUCATION

When designing an environmental education program, it is
impossible not to include values and ethics, since all environmental
issues deal with individual and societal beliefs, attitudes, values, and
actions. However, educators disagree about how and when to best
address values and other “affective domain” subject matter in the
curriculum.

We believe that there is no such thing as “values free” education.
Even if a teacher is not consciously trying to promote certain values or
ethical messages, these often come through by what the teacher says,
how he or she relates to the students, what materials he or she selects to
use with the students, the role model he or she sets for the students, and
other conscious and unconscious actions. If you don’t consciously think
about how you will deal with attitudes and values in your environmental
education program, you could be setting yourself up for problems—
especially if you are not prepared to facilitate the controversial
discussions that might arise. Your environmental education program
will be much more effective with a well-planned component focusing on
attitudes and values. Studies have shown that environmental education
programs that stress only awareness, knowledge, and skills do not
necessarily help students change attitudes and behaviors that have an
adverse impact on the environment. If the long-range goal of
environmental education is to improve or maintain environmental
quality, knowledge alone won’t do the trick. In addition, by incorpora-
ting an attitude component into your teaching, you can help your
students better understand themselves and help them develop morally.

But teaching values can be controversial and confusing for
environmental educators. On one hand, we want to encourage behavior



that has minimal impact on the environment; on the other hand we
don’t want to “brainwash” students into adopting the personal beliefs
or values of their teachers. And we want to encourage the development
of independent thinkers. In the following section, we'll explore values
education and how students develop morally. We’ll also look at the
characteristics of the morally mature person and how an environmental
education program can help students develop their own code of ethics.

Our values are a combination of beliefs and attitudes—often deep-
seated—that are determined by many factors, including environment,
education, and personality. From kindness and love to tolerance and
sharing, we pick up values from interacting with parents, teachers, and
peers; from watching movies, television, and videos; and from society
in general. Almost everything we do—from how we act to how we view
life—is based on our own personal set of beliefs, attitudes, and values.

Many of us—adults and children alike—experience conflict and
confusion about what we feel and how we should act. This is especially
true about many environmental issues. On one hand, we want and
need to satisfy biological needs for food, water, shelter, and clothing.
On the other hand, we know that obtaining these things can harm the
environment and potentially destroy our life-support systems.
Reconciling individual, societal, and environmental needs is what
environmental education is all about.

We suggest that you think about beliefs and values in two general
categories: those that you, society, and the school agree on and those
that are not universally accepted. For instance, most societies want to
teach students to respect the rights of other citizens, to love their
country, and not to steal or murder. There are other values and beliefs,
however, that not everyone agrees are true or right or just. For example,
some countries/societies advocate unequal treatment of ethnic
minorities or women, or other beliefs that you might find
objectionable. There are also many values and beliefs that you might
feel are right, but that your host country colleagues would object to,
including many environmental values and beliefs. For example, not
everyone agrees that all living things have a right to exist, that land
should be set aside as wilderness, or that citizens have a right to disagree
with government policy.

Universal values should be (and are) inculcated in schools around
the world. However, for those non-universal values and beliefs, we feel
that it’s important not to “tell” students what to think or to encourage
them to follow your line of reasoning. Instead, we suggest that you try
to help students examine their own values and beliefs, think for
themselves, and develop their own standards of judgement. Many
educators feel that the way to do this is by introducing activities very
early that allow students opportunities to express their feelings,
examine their values and beliefs and those of their peers, and learn to

e e e
Things do not change, we do.

—Henry David Thoreau
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VALUING VALUES
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All progress has resulted
from people who took
unpopular positions.

—Ad]lai Stevenson

MORAL
REASONING

think critically. If students have such opportunities, many feel it can
help them reach higher stages of moral reasoning where they are
concerned about issues that go beyond their immediate self-interests
and allow them to think more clearly about equality, social justice, and
other complex social, political, and moral issues.

Many educators feel that the way to help students deal with
internal conflict and build their own value systems is to use a values
clarification process throughout their schooling. The goal of this
approach is to help students make choices about what they believe,
weigh pros and cons, evaluate consequences, accept that others have
different beliefs, feel comfortable with the decisions they make, be
willing to stand up for their beliefs, and take that final step to act on
their beliefs.

Although it’s important to let students “figure things out for
themselves,” there might be some environmental problems that are so
pressing that you and your colleagues want to encourage a certain type
of behavior through a system of rewards and punishments. For
example, instead of allowing students to throw cans, bottles, and plastic
in the trash, you might want to enforce recycling. And you might want
to set up a program that encourages mass transit or walking instead of
driving or getting rides in polluting cars. Although your students will
ultimately have to think for themselves, there are some issues in which
it’s appropriate for educators to act as role models and reward certain
behaviors. (Your students can still discuss the pros and cons of such
programs in classes.)

Encouraging people to change behavior through a system of
rewards and punishments is nothing new. Good behavior is rewarded
(taking mass transit will save money) and bad behavior punished (tax
on garbage that is not recycled). Students already take part in behavior
modification in schools around the world—if they do well, they get a
good grade, a star, or some type of positive recognition from the
teacher. If they skip class, disrupt other students, or do poorly on
exams, they get poor grades, a lecture from the teacher, or another type
of punishment. Environmental education can help provide students
with opportunities to take part in activities that reward good environ-
mental behavior and discourage behaviors that harm the environment.

Piaget found that children, as they develop intellectually, also
experience several stages of moral development. For example, young
children (ages 2-7) are just beginning to develop moral reasoning and
are trying to understand rules, the difference between right and wrong,
and the role of punishment. Many children in this age range “lie” and
don’t understand what’s wrong with explaining what could have
happened instead of what did happen. We believe that educators should
introduce appropriate environmental behavior and respect for the
environment beginning in these earliest years and continuing



throughout a student’s schooling. For example, children that are 4 and
5 can learn that littering is not acceptable behavior but that recycling is.
By waiting until later years, students will have already formed attitudes
that can be difficult to change. (In some societies littering is accepted
behavior and needs to be addressed when children are older and can
think about the pros and cons.)

From ages 7-11, children begin to make judgements about what is
right and wrong, based on their own opinions. They also begin to
challenge rules and understand what it means to lie. During this stage,
children tend to view the world in opposites—something is either right
or wrong, a person is either nice or mean. They also judge behavior in
terms of what the consequences will be. At this stage, it’s appropriate to
begin discussing environmental issues that are controversial and have
students think about how they feel and how other students feel about
these issues. It’s also appropriate to look at the behaviors of others and
get reactions from the students about whether they agree or disagree
with the behavior.

Older students (ages 11-15) begin to develop a distinct personality
and a sense of self. At this stage, students start to understand that there
are degrees of “crime” and degrees of “punishment.” They learn that by
relying on and cooperating with others, they can further their own
goals. This is the stage when students begin to find a balance between
societal constraints and self determination. It’s a good time to have
students begin to evaluate their own lifestyles in relation to
environmental issues and to discuss how their actions affect the
environment. At this stage, students can deal with more ambiguous and
difficult environmental issues.

Another theorist, Lawrence Kohlberg, expanded on Piaget’s work,
which was limited to children under 12, and tried to explain how
people form their beliefs about right and wrong and how they make
moral judgements from childhood to early adulthood. Like Piaget, he
found that people pass through stages of moral development on the
road to higher moral reasoning, and that these stages correspond to the
stages of intellectual development. At the highest stages, people not
only see that there are different feelings about what is right or wrong,
but that individuals can modify or change existing societal rules for the
betterment of society. The decision to take action, based on personal
principles, to protect the environment for future generations is an
example of higher moral reasoning.

e e
The ecologization of politics
requires us to acknowledge the
priority of universal human
values and make ecology part of
education and instruction from
an early age, moulding a new,
modern approach to nature, and
at the same time, give back to [us]
a sense of being part of nature.
No moral improvement of society
is possible without that.

—Mikhail Gorbachev
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How can you tell where your students are on the continuum of
moral development? In his book, “A Guide on Environmental Values,”
(UNESCO, 1985), Michael Caduto divides students into those who
exhibit moral dependency, or lower stages of moral development, and
those that exhibit higher stages of moral development, which he calls
moral autonomy. Here are examples of specific behaviors from both

categories:

RESPONSES INDICATING MORAL DEPENDENCY
I did it because:
\¢ Mr. Kempke told me to (respect for authority)

¢ She did the same thing for me so I’'m paying her
back (payment in kind)

\¢ They’re all doing it (follow the leader)

\¢ I was afraid she would hit me if I didn’t do it
(avoiding punishment)

\¢ He said he’d share his lunch with me if I did it
(seeking reward)

\¢ 1wanted to (if that is how I feel, then it’s okay to
do it)

RESPONSES INDICATING MORAL AUTONOMY

1did it because:

(G

(G

(G

(G

(G

We all agreed that do to it this way would be best
for all of us (group contract, mutual
understanding, reciprocity)

She needed the comfortable chair more than I
did because she was sick (equity—the demands
of those with greater needs sometimes supersede
those of people who are less needy)

Even though it is more work for me to bicycle
into school, I save energy each time Ileave my
car athome (health of the environment may
supersede my comfort and convenience needs at
times)

I never could have faced myself if I had ignored
his call for help (avoiding condemnation by
one’s own, internal moral conscience)

They have as much right to be well-fed as we do
(justice, equality)

As with all educational theories, there is much debate about how
moral development actually occurs and if it is similar between sexes,
cultures, and environments. We feel that schools need to play a

leadership role in helping students develop sound moral reasoning
skills to reach the higher stages of moral development.

As mentioned earlier, many educators shy away from moral
education because of the perception that it will indoctrinate or
brainwash students to think in certain ways. But the point of moral and
ethical education is just the opposite—to help students think
independently and openly, respect the opinions of others, evaluate their

moral thinking, and reach their own judgements based on their own
principles. Environmental educators need to integrate activities
focusing on moral development with activities dealing with skills and
content. (For examples of activities dealing with moral development
issues, see Chapter 7.) One way to think about how to integrate moral
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education into your teaching is to work with other educators at your
school and think about the characteristics that your community feels
are important to be a good citizen of the world. Then lead activities that
help students discuss and debate these characteristics. For example, the
following list gives one view of the characteristics of a morally mature

person:

1. RespecTs HUMAN DIGNITY

\¢ Showing regard for the worth and rights of all
persons

\¢ Avoiding deception and dishonesty

\¢ Promoting human equality

\¢ Respecting freedom of conscience

¢ Working with people of different views

¢ Refraining from prejudiced actions

2. CARES ABOUT THE WELFARE OF OTHERS

\¢ Recognizing interdependence among people
\¢ Caring for one’s country

\¢ Seeking social justice

\¢ Taking pleasure in helping others

\¢ Working to help others reach moral maturity

3, INTEGRATES INDIVIDUAL INTERESTS AND
SociAL RESPONSIBILITIES

\¢ Becoming involved in community life
\¢ Doing a fair share of community work

\¢ Displaying self-control, diligence, fairness,
kindness, honesty, and civility in everyday life

¢ Fulfilling commitments

\¢ Developing self-esteem through relationships
with others

4, DEMONSTRATES INTEGRITY

¢
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Practicing diligence
Taking stands for moral principles
Displaying moral courage

Knowing when to compromise and when to
confront

Accepting responsibility for one’s choices

5. REFLECTS ON MORAL CHOICES

v

@
¢

Recognizing the moral issues involved in a
situation and applying moral principles when
making moral judgements

Thinking about the consequences of decisions

Seeking to be informed about important moral
issues in society and the world

6. SEEKS PEACEFUL RESOLUTION OF CONFLICT

¢
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¢
¢
¢

Striving for the fair resolution of personal and
social conflicts

Avoiding physical and verbal aggression
Listening carefully to others
Encouraging others to communicate

Working for peace
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SUMMARY

L]
In teaching for critical thinking, in
the strong sense, we are
committed to teaching in such a
way that children learn as soon
and as completely as possible how
to become responsible for their
own thinking.

—Richard Paul
o ]

The content of your environmental education program has to
coincide with the developmental maturity of your students. By taking
into account how students develop intellectually and morally, you can
make better decisions about what is appropriate to teach at certain
grade levels. You might find, through trial and error, that some
activities and concepts are too ambitious for the grade level you work
with. Or you might also find that the students in your classes are at
different levels of moral development. By taking these differences into
account, you can design more effective lessons that meet the individual
needs of your students. It’s also important to analyze your own teaching
to determine how you introduce values into the classroom (by
modeling certain behaviors, commenting on certain issues, and so on)
and to determine whether you need to allow more time for students to
evaluate how they feel and to develop their own set of values.

Many educators also feel it’s important to help students focus on
internal conflict and better understand their own value systems. To do
this, many educators recommend using a values clarification process
that helps students examine their values, weigh pros and cons, accept
that others have different beliefs, and align actions with personal beliefs.
(See Chapter 7 for more about values clarifications approaches.)

Although all domains are important, environmental education
focuses primarily on the “knowledge” or cognitive domain and the
“values and feeling” or affective domain. Each of the five components
of environmental education outlined in Chapter 2 (pages 6-7) fall into
one or both of these areas. Awareness focuses mainly on attitudes and
feelings (the affective domain), helping students become aware of their
environment, respond to environmental stimuli, and develop an
emotional tie to the natural and built environment. Knowledge is the
lowest level of the cognitive domain and gives students a basic
understanding of how the environment functions and how people
interact with the environment. Thinking skills, citizen action skills, and
participation fall under all levels of the cognitive domain and several
levels of the affective domain since they help students acquire the skills
needed to identify and investigate environmental problems and to
contribute to the resolution of these problems. And attitudes and values
usually focus on the three highest levels of the affective domain, which
include forming values, organizing a value system, and developing a
consistent philosophy of life.



QUESTIONS TO THINK ABOUT . ..

1. Does the content of your classes match the intellectual level of
your students?

2. Do you go beyond simple recall and memorization in your classes
by asking your students to analyze, synthesize, or evaluate?

3. Do your students take part in activities that focus on morals and
ethics?

4. Do your students have an opportunity to discuss attitudes, values,
and beliefs?

5. How are you helping your students develop their own
environmental ethic?

6. Do you reward good environmental behavior?

7. Do you model good environmental behavior?

A citizen of an advanced
industrialized nation consumes
in six months the energy and raw
materials that have to last the
citizen of a developing country
[his or her] entire lifetime.

—Maurice Strong
e s
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TaE COMOROS ISLANDS GOES ENVIRONMENTAL

nvironmental education is alive and well on the three islands that

make up Comoros—a small French-speaking country in the

Mozambique Channel off the coast of Southeast Africa. Peace

Corps Volunteers, working with their counterparts in schools and
community groups, are helping to make a difference by taking part in
formal and nonformal environmental education activities.

To help improve formal education, Volunteers have teamed up with
counterparts to train primary school teachers to integrate environmental
content in lesson plans. In addition to providing teachers with more
information about the environmental issues affecting Comoros, they are
encouraging teachers to use discovery teaching, innovative questioning
techniques, and group cooperation in the classroom.

Volunteers are also working with local community groups called
ULANGA to help them organize environmental exhibits and fairs and
sponsor action-oriented projects for the community. These ULANGA
groups have already conducted tree planting campaigns and clean-up and
recycling drives and are planning to expand their environmental activities
by helping to address environmental issues specific to each community.




5

PUTTING IT ALL TOGETHER:
CREATING AN
ENVIRONMENTAL
EDUCATION FRAMEWORK

In the end, we conserve only
what we love. We love only
what we understand.

We understand only what
we are taught.

—Babr Dioum Dioum
Senegalese Poet

D .
re C " 1S finally ready to integrate environmental education into

his school's curriculum. He's surveyed his community and looked at
environmental problems. He's outlined objectives that address the
environmental problems he and his colleagues have identified. He's
assessed his school and talked with students, teachers, and community
leaders. He's met several times with other teachers that want to work
with him on the project. And he's also assessed his students—their
backgrounds, levels, ages, and abilities. But how does he take all of this
information and use it to “environmentalize” his school's curriculum?

In this chapter, we'll look at how to pull everything together to
design an environmental education program. Although a lot depends
upon your specific situation, there are some common strategies that
can help you put together an environmental education program that
focuses on awareness, attitudes, knowledge, skills, and participation
and is tailored to meet both your goals and the needs of your students.

Some of you will be trying to infuse environmental education into
existing courses. For example, you might be an English teacher who
feels that environmental content will help your students become
environmentally literate while helping you teach English more
effectively. Or you might be a secondary science teacher who wants to
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THE BIG PICTURE—
SCOPE AND
SEQUENCE

WHAT TO
TEACH—
THE SCOPE

incorporate more relevant information about local environmental
issues. Some of you, on the other hand, might have an opportunity to
help infuse environmental education throughout the school curriculum
or develop a course that focuses on environmental issues.

No matter what type of program you are working on, we urge you
to work closely with your colleagues as you design your program. It’s
especially important to work with a curriculum development team if
you are infusing environmental education throughout a curriculum.

Whether you are designing a course or revamping a curriculum, it
helps to get a feel for the big picture by outlining which topics and skills
you want to teach and when you want to teach them. If you're infusing
environmental education into a primary curriculum, you need to decide
what to teach at each grade level. If you're infusing environmental
education into a one-year science or social studies course, you need to
decide when to teach the concepts and skills throughout the year. (If you
are developing a general environmental education program for a school
system, the first step is to map out a curriculum framework that lists the
fundamental principles guiding your program. See the Appendix for
samples of environmental education curriculum frameworks.

In most schools where you teach, there will be an existing curricu-
lum or syllabus outlining what you should teach. It’s likely that this
curriculum does not include environmental education—or if it does,
the topics might be scattered throughout the year and not focus on
those issues you've identified as critical to your community and
students. We suggest that you first outline what you want to teach and
when you think it makes sense to teach it, based on your environmental
assessment and your analysis of the school and your students (see
Chapter 2). Then try to match your objectives to the ones that are out-
lined in the existing school curriculum. (This holds true whether you are
trying to infuse environmental education into a science class or trying to
infuse environmental education throughout the entire curriculum.)

The easiest way to take what you want to teach and figure out when
to teach it is to create a scope-and-sequence chart. The chart lays out
the amount of material you can effectively include in a course or
curriculum (the scope) and it outlines the order in which the content
should be taught (the sequence).

The scope of your environmental education curriculum outlines
the content, skills, and values education you hope to cover in your
course or throughout the curriculum. If you've followed the planning
process outlined in Chapter 2, you already have a good feel for the
content that should be included. To get started, write the main topics
you've identified and the objectives that you've come up with. Include
any prerequisites you feel you need to teach so that your students have
the necessary background information. (See pages 67-68 for a sample.)



Fill in any content holes by reviewing your environmental
assessment and looking through other resources that outline environ-
mental education courses and curriculum. For example, Essential
Learnings, a resource book published by the North American Associa-
tion for Environmental Education, outlines major concepts, topics, and
ideas associated with environmental education. It can help you build a
scope and sequence, although you still need to tie the content to your
environmental assessment and what you think is most critical to cover.
(See the Bibliography for additional references that can help you infuse
environmental education into an existing curriculum.) It’s important
not to stray too far from the original objectives you've outlined that tie
directly to your own community’s environmental problems.

Don’t limit your environmental content to “pure science.” Although
environmental education does include a big chunk of what we normally
think of as science, such as ecology, natural history, air and water
chemistry, and energy, it also includes information about the
interactions between humans and the environment. Philosophy,
psychology, history, geography, and language are examples of other
subject areas that easily fit into an environmental education
curriculum.

When developing the scope of what you want to teach, it’s also
critical that you outline the skills that your students need to learn, in
addition to the subject matter. (Your objectives should include the
thinking skills you feel are important.) As mentioned in Chapter 1,
thinking skills and environmental education go hand in hand. From
voting to shopping to choosing a pet, we make environmental decisions
every day that influence the environment and involve thinking skills.
But many of us haven’t had the opportunity to practice thinking in a
critical or creative way—and when it comes to making decisions about
environmental issues, we’re at a loss. It would be impossible to find an
environmental issue that has been resolved without the people involved
using some type of critical thinking process to find solutions. And that’s
why helping students learn how to think (not what to think) is one of
the cornerstones of environmental literacy.

Teaching thinking is an exciting challenge, but it’s up to you, your
colleagues, and your school system to determine which skills to teach,
when to teach them, and how to teach them. Both critical and creative
thinking are important, and both can be taught through environmental
education. Critical thinking is “reasonable, reflective thinking that is
focused on deciding what to believe or do.” Critical thinkers try to
understand and be aware of their own biases, to be objective and
logical, and to understand other points of view. Creative thinking is
being able to come up with new ideas or possibilities—whether it
relates to solving an environmental problem or writing a short story.

There are dozens of lists of important thinking skills that educators
feel students should develop. As far as environmental education goes,
one way to choose what you think is important is to look at the skills
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The highest result of education is
tolerance.

—Helen Keller
i e e ]
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that students will need to investigate and solve the environmental prob-
lems you outlined in Chapter 2. Depending on the level of your
students, you can also look at the skills students would need to solve any
environmental problem, including being able to:

\¢ recognize environmental problems
\¢ define environmental problems
\¢ listen with comprehension

¢ collect information

\¢ organize information

\¢ analyze information

\¢ generate alternative solutions
\¢ select a solution

\¢ develop a plan of action

\¢ implement a plan of action

\¢ evaluate a plan of action

Another way to determine which thinking skills are important for
you to focus on in your teaching is to create a list of those characteris-
tics you feel best typify a critical thinker. For example, here are some of
the characteristics that some would say indicate a person thinks
critically:

\¢ is open-minded

\¢ takes a stand on an issue or changes a position, based on the
evidence

\¢ looks at an entire situation, not isolated pieces of a problem

\¢ tries to find out why a problem exists or what the reasons are
behind something

\¢ looks for alternatives
\¢ keeps the problem in focus throughout decision-making
\¢ looks for information and gathers it from a variety of sources

\¢ analyzes the quality of the information (credibility of the
source, etc.)

\¢ defines the problem clearly
\¢ is sensitive to the feelings and knowledge level of others (*)

* (Adapted from “Logical Basis for Measuring Critical Thinking Skills” by Robert H.
Ennis, Educational Leadership, ASCD, October 1985.)



In the Appendix, we’ve included a sample list of critical thinking
skills that might be helpful as you plan an environmental education
program. The skills correspond to Bloom’s taxonomy. We recommend
that you list a limited number of core thinking skills to emphasize in
your teaching and that you try to reinforce these skills several times
throughout the course of a year.

Finally, it’s also important to include environmental ethics and
values clarification in your scope. As mentioned earlier, having students
develop an environmental ethic and discuss values is an important goal
of an environmental education program. (See Appendix 4 for an
example of a scope and sequence listing understandings that focus on
environmental ethics developed by Bill Stapp and Dorothy Cox. Also see
Chapter 7 for examples of values and attitude activities.)

Once you've outlined what you want to teach, it’s important to
sequence your objectives to fit the intellectual and moral development
of your students. In general, try to:

\¢ start with simple concepts and thinking skills and move to more
complex as students get older

\¢ focus on concrete activities in early grades and move to more
abstract ideas as students mature

\¢ keep prerequisite knowledge and thinking skills in mind

\¢ present topics chronologically and/or logically, where appro-
priate. (For example, you would probably want to cover some
local natural history before discussing food webs so that
everyone is familar with the plants and animals being discussed.)

Here’s an example of a sequence of topics that might be appropriate
for units on soil erosion and desertification in The Gambia—one for
grade 7 and one for grade 8:

GRADE7 GRADE 8
\¢ Investigation of soil and its \¢ Case study of Sahelian
properties desertification problems,
\¢ Life in the soil including definition
\¢ What is soil erosion? \¢ Causes of desertification,
\¢ Causes of soil erosion including review of soil

¢ C fsoil . erosion
rosion
onsequences of soil erosio ¢ Social, ecological, and

economic consequences of
desertification

\¢ Solutions to desertification

\¢ How Gambians feel about
climate/land changes in their
country

\¢ Reducing soil erosion

\& Success stories

WHEN TO TEACH—
THE SEQUENCE
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MORE ABOUT
CURRICULA AND
INFUSION

e O s S R e
The major problems in the world
are the result of the difference
between the way nature works

and the way [people] think.

—Gregory Bateson
e i R R et

When you infuse environmental education into an existing
curriculum, you need to fit your objectives into the curriculum. (It’s
important that you map out a general scope and sequence for the
environmental content and skills you want to infuse before you start. It
will make the task easier if you already know what you want to teach
and in what order it should be presented. Whenever you infuse
environmental education into an existing curriculum, you will be
working with two scope and sequences—the one for the material you
want to infuse and the one that is currently being used in the school or
class.)

The following steps are adapted from “A Guide to Curriculum
Planning in Environmental Education” by David Engleson (Wisconsin
Department of Public Instruction, 1987). We recommend that you
follow the steps to make sure that both the original and the new
objectives are compatible and achievable.

1. Select the topic you want to infuse into the existing curriculum
outline.

Example: coral reef destruction

2. Identify subject areas in the curriculum that relate to the topic you
want to infuse.

Example: topics in social studies curriculum dealing with how
people use the environment; topics in science curriculum dealing
with marine ecosystems, food webs, ecology, and so on.

3. Add the environmental education objective(s), based on the topic
you want to infuse, to the existing objective and new content.

Example of new objectives to infuse: Describe three ways to prevent
coral reef destruction. List the problems facing the coral reef, starting
with the most serious. List five community fishing rules that will
ensure a sustainable harvest of coral reef fish.

4. Describe new instructional techniques to teach the new
objective(s).

Example: field trip to the coral reef; survey of how the coral reef has
changed over time; guest speakers from the community to talk about
economics, fishing, and ecology; homework assignment to establish
fishing rules

5. Identify any new skills that are needed to meet the objectives.

Examples: observing and recording; establishing priorities;
surveying and interviewing; analyzing
6. Identify new resources needed to achieve the environmental
education objectives.

Examples: resource materials about coral reef problems and
solutions; reference materials about coral reef habitats; guest
speakers from the community



7. Describe any related activities and topics that could be taught with
the new unit.

Examples: fish farming, ecotourism, and so on

Although many schools around the world organize their curricula
within “traditional” disciplines such as math, science, and health, some
schools are trying a more integrated and interdisciplinary approach. An
interdisciplinary scope and sequence is focused on a unifying topic or
theme and looks at that theme through the eyes of several different
disciplines. We recommend this approach if you have the opportunity
to develop your own environmental education course. By developing
units based on themes and incorporating a variety of discipline
emphases throughout, you can help students get a feel for how learning
fits together and the interdisciplinary nature of environmental issues.

AN INTERDISCIPLINARY
APPROACH TO LEARNING
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SCIENCE

\¢ bird flight patterns
\¢ aerodynamics

\¢ insects that fly

\¢ space flight

62

FOR EXAMPLE, A UNIT ON FLIGHT COULD INCLUDE THE FOLLOWING TOPICS:

SOCIAL STUDIES

¢ history of flight

\¢ occupations in flight

\¢ how flight has changed society
% careers in flight

LANGUAGE ARTS

\¢ biographies of famous pilots
\¢ flying heroes

\¢ flight poems

c%""ﬁ;ﬂ\!&g

PHILOSOPHY/PSYCHOLOGY
\¢ fight or flight
\¢ ethics of airport noise

\¢ why we fly?

\¢ scale models
\¢ economics of flying

\¢ angles for smooth flying

FLIGHT

(organizing theme)

THE ARTS

\¢ DaVinci’s designs

\¢ Japanese and African kites
\¢ films on flight

\¢ mobiles

\¢ music inspired by flight

\¢ folk stories about flight



THEN NARROW IT DOWN WiTH GUIDING QUESTIONS:
\¢ What flies?
\¢ How and why do things in nature fly?

& What has been the impact of flight on human beings?
\¢ What is the future of flight?
\¢ What are the environmental impacts of flight?

(Adapted from ASCD Interdisciplinary Curriculum: Design and Implementation,
edited by Heidi Hayes Jacobs, 1989.)

e
The first day or so we all pointed
to our countries. The third or
fourth day we were pointing to
our continents. By the fifth day
we were aware of only one earth.

—Sultan Bin Salman al-Saud
Astronaut
e e
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AND A UNIT ON RAIN FORESTS MIGHT INCLUDE THE FOLLOWING TOPICS:
SCIENCE
\¢ characteristics of the habitat
\¢ plants and animals that live in rain forests
\¢ agro-forestry and slash-and-burn agriculture
¢ soil comparisons
¢ geologic history of rain forests

¢ ecological relationships in rain forests

LANGUAGE ARTS

\¢ biographies of scientists and historians that have studied rain
forests and indigenous peoples

\¢ writings by famous authors
¢ keeping a journal

\¢ short stories about animals of the rain forest

MATH

\¢ interpreting graphs and data from research projects
\¢ scale models of the layers in a rain forest

\¢ interpreting surveys

¢ economic issues related to forestry and ecotourism

fo e e
I am trying to save the knowledge
that the forests and this planet are
alive, to give it back to you who
have lost the understanding.

—Paulinho Paiakon

Leader of the Kayapo

Indians of Brazil
R e
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PHILOSOPHY/ETHICS
\¢ displacement of indigenous peoples
\¢ how native cultures view the earth

\¢ comparisons between lifestyles in urban areas and those in
rain forest communities

\¢ how much is a rain forest “worth”™?

SOCIAL STUDIES
\¢ history of rain forest exploration

¢ comparisons of the lives of native peoples in Africa, Asia, and
South America

\¢ causes of deforestation

THE ARTS

\¢ rain forest paintings and crafts

\¢ films on rain forests and their peoples
\¢ music inspired by rain forests

\¢ famous photographers and their work

GEOGRAPHY
\¢ maps showing where rain forests are found
\¢ routes of explorers

\¢ in-depth study of rain forest countries (Brazil, Belize, and so on)
and how these countries are influenced by their forests

AGRICULTURE/EXTENSION

\¢ methods of agro-forestry

\¢ history of food production in rain forests

\¢ analysis of foods that originated in the tropics

\¢ comparison of small and large-scale slash-and-burn agriculture

e
Experts say we are losing an area
of rain forest the size of
Pennsylvania every year.
e
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SAMPLE
CURRICULUM
OUTLINE

R e S
In terms of species richness and
biological productivity, coral reefs
are the tropical forests of the sea.

—World Wildlife Fund
I P
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GUIDING QUESTIONS MIGHT INCLUDE:
\¢ Where are rain forests found?
¢ Who and what live in rain forests?

¢ How do people depend on rain forests and how have they
depended on them in the past?

\¢ How do people study rain forests?
\¢ What is the future of rain forests?

The next steps would be to outline the objectives and activities that
can help students investigate the questions. Working out a matrix based
on Bloom’s taxonomy (page 45) can help make sure that higher level
thinking skills are included in the curriculum outline. (See Chapter 7
for more about activity development.)

Depending on your situation, you might also want to develop
modules, courses, or workshops centered around specific aspects of
environmental education, such as a module on decision-making,
values, or environmental ethics. You could also work closely with a
colleague to create an interdisciplinary day of team teaching. For
example, once a week, you might combine science and social studies to
conduct activities that focus on environmental issues.

On pages 67-68, we've included a sample of a curriculum outline
based on the example in Chapter 2, which focuses on coral reefs. It
shows how the objectives listed on page 24 could be incorporated into a
variety of disciplines and grade levels. Although this is a simplified
example, it shows that some of the concepts and skills are more
appropriate for upper grades than lower grades and that many of the
concepts need to be reinforced throughout the curriculum to achieve
the intended goals. But remember that the grade level prescriptions
outlined here will vary from country to country. (See Section 2 in the
Appendix for two sample curriculum frameworks. Also see Section 6
for an outline of the four major goal levels of environmental education
developed by Harold Hungerford, Ben Payton, and Richard Wilke to
help guide curriculum development in environmental education.)

=
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CoRAL REEFS THROUGHOUT THE CURRICULUM

ENVIRONMENTAL PROBLEM: Destruction of coral reefs and drastic decrease in numbers of marine creatures.
Causes include sedimentation from soil erosion; overfishing from using traditional methods as well as poisoning
and dynamiting tourists and shop keepers breaking off chunks of coral; boat anchors smashing coral;
overharvesting of sea turtles and their eggs; and pesticide run-off from agricultural fields.

GRADEs K-2

SCIENCE

\¢ recognize creatures that live in
the coral reef

¢ identify living and non-living
components of the marine
community

LANGUAGE ARTS

\¢ use adjectives to describe some
of the creatures that live in the
coral reef

\¢ sing a song about coral reef
creatures that describes rela-
tionships between the animals

MATH

¢ use coral reef subject matter to
compute simple math problems

HEALTH

W describe the major food groups
and discuss what types of food
people get from the ocean

ART

¢ create a coral reef mural show-
ing people and wildlife

GRADES 3-4

SCIENCE:

\¢ explain how a coral reef forms

¢ explain why reefs are important
to reef animals

¢ describe some of the important
fish and other animals that live
on the reef

W explain why the reef is impor-
tant to you

LANGUAGE ARTS AND SCIENCE

¢ take a trip to the coral reef to
look at the different types of
animals and plants and prob-
lems facing the coral reefs

¢ write aletter to a friend describ-
ing your trip

¢ describe the coral reef in your
journal

ART

\¢ draw a picture of your favorite
marine creature

GRADES 5-6

SCIENCE

\¢ define food webs; compare food
webs in a coral reef to those of
other habitats

\¢ define pollution; describe how
pollution affects plants and
animals that live in and near
the reef

\¢ compare and contrast
adaptations of coral reef fish

¢ explain why sunlight is
important to the reef

HoME EcoNOMICS

¢ describe how people
throughout history have relied
on sea turtles for food

\¢ define endangered and discuss
why sea turtles are endangered

SOCIAL STUDIES

¢ read and compare accounts of
sea turtle harvesting; discuss
feelings about sea turtle
declines

ArT

\¢ create a food-web bulletin
board
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GRADEs 7-8

HoME EcONOMICS:

¥ describe the types of reef fish
people in the community
depend on; prepare recipes
using the most common fish

¥ discuss the consequences of
overfishing

SCIENCE

¢ explain how coral reproduces
and how it is important to
other creatures on the reef

¢ collect water samples from the
reef and analyze them using
simple chemical tests; explain
how water quality affects coral
polyps

¢ point out examples of soil
erosion in the community and
explain what causes soil
erosion; describe how soil
erosion can kill a reef

MaTH

{¢ make a graph showing declines
in fishing resources

¢ estimate future fish harvests
from given data

LANGUAGE ARTS

\¢ write poetry about some aspect
of the coral reef

\¢ write a fictional story about
“the day the coral reef died”

GRADES 9-10

LANGUAGE ARTS

¢ write an essay about personal
feelings relating to the coral reef

\¢ write an essay about the
connection between being a
responsible citizen and taking
care of the environment

ART

¥ create a coral reef bulletin
board for the school or library
explaining problems and
solutions

SCIENCE

¥ listen to guest speakers explain-
ing about fish declines in the
coral reef and compare the
content of their talks

¢ list several ways to prevent fish
declines

\¢ visit the coral reef without
damaging it

\¢ take part in a role play that
demonstrates the competing
uses of the coral reef

VOCATIONAL

¢ implement soil conservation
techniques on sample plots

¢ explain how soil erosion affects
marine ecology

¢ describe and demonstrate safety
rules for applying pesticides;
describe the pros and cons of
using pesticides to control
pests

GRADES 11-12

SOCIAL STUDIES

¢ survey community members to
find out how the coral reef has
changed over time

¢ work with other classes to
sponsor a public forum
about coral reef problems and
solutions

¢ develop an ecotourism plan for
your island; describe how a
healthy coral reef can benefit
the economy

SCIENCE

¢ analyze population data from
the reef showing numbers for
fish, coral, mammals, and other
creatures

¢ define global warming; describe
how global warming might
affect your island; describe how
warming trends could affect
reefs

LANGUAGE ARTS

\éwrite and present a persuasive
argument in support of coral
reef protection
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FIGURE 1. INFUSION

THE
ENVIRONMENT

* problems
* solutions
* objectives

e e
You must have long-range
goals to keep you from
being frustrated by
short-term failures.

—Charles C. Nold
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ScHooOL
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o teachers
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INTEGRATED
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SUMMARY

AR
It is more important to know
where you are going than to get
there quickly. Do not mistake
activity for achievement.

—Mabel Newcomber
[ e ]

GRADE-LEVEL EMPHASES ON ENVIRONMENTAL
EDUCATION OBJECTIVE CATEGORIES
LEVEL MaAJOR EMPHASIS MINOR EMPHASIS
K-3 Awareness Knowledge
Attitudes Skills
Participation
3-6 Knowledge Awareness
Attitudes Skills
Participation
6-9 Knowledge Awareness
Skills Participation
Attitudes
9-12 Knowledge Awareness
Skills
Participation
Attitudes
Adapted from A Guide to Curriculum Planning in Environmental Education by
David Engleson (Wisconsin Department of Public Instruction, 1985)

Creating a scope and sequence helps you outline what you want to
teach and when you should teach it. It also helps you plan so that your
objectives build on each other from one grade level to the next. It's
important to keep content, values, and skills in mind when developing
a scope and sequence, and to go back to the original objectives you
outlined after assessing the environmental situation in your community
and country.

Once you have a scope and sequence, you can design an
instructional program that will teach the objectives you've outlined in a
creative and effective manner. In the next chapter, we'll look at a variety
of creative teaching strategies. And in Chapter 7, we've included a
variety of model activities that use these strategies and will give you
ideas about how to create the most effective program to meet your
students’ needs. For more about curriculum development, see the
resources listed in the Bibliography.
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The irony of the matter is that
future generations do not have a
vote. In effect, we hold their
proxies.

—Charles Hitch
e o RO

QUESTIONS TO THINK ABOUT. ..

L

2.

Are your objectives appropriate for the level of your students?

Have you identified courses and grade levels where these
objectives can be taught?

Do your objectives tie directly to environmental problems you’ve
identified in your community?

Have you outlined content, values, and skills that you will be
teaching?

Have you reviewed existing curriculum materials and followed a

logical process for infusing environmental education into the
existing curriculums?

Have you worked backwards to make sure students have the
knowledge, skills, and attitudes needed to achieve objectives in
higher grades?
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PROTECTING GOLDEN LION TAMARINS

n Brazil, an environmental education project sponsored by World

Wildlife Fund (WWF) and local organizations is helping to protect the

endangered golden lion tamarins and the forest habitat where the

tamarins live. Specifically, the project was designed to reduce
deforestation in the lowland areas around the reserve; to ensure permanent
conservation of the remaining privately owned forests in the area; to reduce
the threat of damaging fires in the region’s forests and cleared areas; to
reduce the illegal trade of tamarins; and to reduce illegal hunting within
the reserve.

As a first step, to find out how much the local community knew about
the problems and solutions, project coordinators sent questionnaires to local
landowners and school children, and interviewed other local residents to
ask them about the golden lion tamarins and their feelings about the forest
and wildlife. They also conducted informal interviews with local leaders
and set up community planning teams. They ended up with an integrated
environmental education program that included classroom activities for
third and fourth grade students (most local students do not go beyond
fourth grade); lectures for local authorities, teachers, conservation groups,
farmers’ groups, and high school and university students; educational field
trips to the reserve; student essay and art contests; two-day teacher-training
workshops on ecology and environmental education that were conducted in
the forest; an environmental parade; a play about the golden lion tamarin;
and a local media campaign that included posters, television and radio
spots, T-shirts, and slide shows.

Although the project is not over, there have already been some positive
results. People living in the area where the golden lion tamarins live have
developed more positive attitudes toward the tamarin after two years of the
environmental education project. The project has also affected people’s
attitudes about other types of wildlife and helped encourage local
landowners to set land aside for endangered wildlife. For more formation
about the golden lion tamarin project, write to World Wildlife Fund, 1250
24th Street, NW, Washington, DC 20037.




TEACHING TIPS
AND TRICKS:
STRATEGIES THAT WORK

Lo ]
Theories and goals of education
don’t matter a whit if you don’t

consider your students to be
human beings.

—Lou Ann Walker

{ .
a HSt year science teacher, Sophia was determined to make

her lectures dynamic—especially when she was talking about the
environmental problems in her country. She researched each topic,
often double-checking her information to make sure that what she said
was accurate. She included in-country examples and statistics, and
inserted quotes and humor whenever she could. Just the other day she
had given what she thought was an outstanding lecture about
desertification in Africa. But something was wrong. Many of her
students seemed to “zone out” during her presentations, and they
performed poorly on some of her exams, even though they did well on
exams in other classes. Others, who did well on the exams, really didn't
seem to understand the underlying concepts she was trying to get
across. It seemed as though the more information she packed in, the
less effective she was.

What Sophia didn't realize is that not all people learn in the same
way, and that lectures aren't effective for all ages or types of learners.
She also didn't realize that many teachers tend to teach in a style that is
most comfortable to their own learning preferences, even though that
style is not effective for all students. Many teachers also teach the way
they were taught—and in many cases lectures, or “chalk talks,” are
emphasized more than other methods. Sophia felt most comfortable
with lectures and assumed that her students would feel the same way.
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In this chapter, we’ll focus on a variety of strategies for
incorporating current educational theory into your environmental
education lesson plans, with the goal of making your lesson plans as
dynamic and effective as possible. Specifically, we will look at:

\¢ different learning styles and intelligences and what these mean
for your teaching

\¢ the experiential learning cycle and how discovery learning can
make your teaching more effective

\¢ lesson plan basics and models
¢ recognizing student misconceptions
¢ effective ways to introduce controversial issues in the classroom

\¢ strategies for teaching thinking skills, including questioning
techniques

\¢ the value of cooperative learning

The strategies outlined in this chapter will help you develop more
effective environmental education programs that make use of the
current research on teaching and learning strategies. In Chapter 7,
we’ve included a variety of activities that make use of the strategies
outlined in this chapter. You can use the activities as models to help you
create your own activities, adapting them to fit your individual needs.

Many of the educational theories and activities presented here were
developed in North America, Australia, and Europe, and may require
adaptation for use in your situation. They may also require some time
before they are accepted by your colleagues and students. In many coun-
tries, including many parts of North American and Europe, chalk talks
and rote memorization of facts typify teaching. In addition, teachers are
often poorly paid and trained and have limited time to learn new
teaching strategies. Like many other Peace Corps endeavors, lasting
change often comes slowly. Be patient. It’s also important to check in-
country theories and practices to ensure that what you implement is
appropriate and effective for the culture.

LLEARNING STYLES AND MULTIPLE INTELLIGENCES

Mary Jo Larson, an Education Specialist at Peace Corps, uses a
video camera in her workshops to illustrate the point that many of us
feel most comfortable with a certain learning style. Holding up a video
camera, she asks participants to think about what they would do if
someone gave them a new and unfamiliar piece of equipment. She asks
if they would be most apt to:




¢ talk to someone about it

¢ watch someone use it and listen to what they say about it
¢ read the instructions

@ just pick it up and try it

In tallying the responses, she finds that some would pick up the
camera immediately and “fool around with it.” Others would read the
instructions from start to finish before even taking it out of the box.
Some say they would talk to people who had used a similar camera
before trying it out, and others say they would watch someone use it
before trying it themselves.

Mary Jo uses this simple demonstration to reinforce the idea that all
of us learn in different ways and have definite learning preferences. In
The 4MAT System—Teaching to Learning Styles with Right/Left Mode
Techniques (Excel, Inc., 1980), author Bernice McCarthy describes four
general types of learners:

¢ those thatlearn best by relating to people
¢ those thatlearn by watching and listening
\¢ those thatlearn through intellectual understanding

\¢ those thatlearn by doing

Although some teachers instinctively include activities that cater to
a variety of learning styles, many of us tend to teach in the style that we
find most comfortable. In Sophia’s case, she learned best by listening
and taking notes. So, she felt most comfortable lecturing to her
students—a method that is teacher directed with little input from the
students. The chalk-talk method of teaching allows the teacher to be in
control throughout the lesson; however, it often inhibits student
involvement. On the plus side, it does provide the opportunity to
convey alot of information quickly and in many cases, efficiently. And
many students are very interested in facts and need the teacher to
demonstrate, lecture, explain, and clarify.

What type of learner are you? David Kolb, an educator who has
worked extensively with adult education, has developed a simple survey
or learning styles inventory that helps you determine your preferred
learning style preference. By filling out a questionnaire and tallying the
results, you can find out more about your individual learning style. See
the box on the next page for how Kolb generally describes the
characteristics of the four groups of learners. Also see the ICE Manuals,
Teaching Training and Nonformal Education Manual for more about the
Kolb survey and theory.

poooo ]
Every human being is intended to
have a character of [his/her] own;
to be what no others are, and to
do what no others can do.

—William Ellery Channing

®
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I
Every talecan be told ina
different way.

—Greek Proverb
|

THOSE THAT LEARN FROM FEELING

Learners in this group tend to be more sensitive to feelings and
people, and they learn best from specific experiences. They don’t find
theoretical approaches as helpful as talking with peers, discussing
experiences, and exchanging feedback. This group, in general, tends
to be more oriented toward peers and less toward authority. In learn-
ing situations they are open-minded, intuitive, and adaptable.

THOSE THAT LEARN BY WATCHING AND LISTENING

These learners rely heavily on careful observation in making
judgements and prefer learning situations that allow them to be
objective observers. In general, this group relies on patience, objectiv-
ity, and careful judgement and is hesitant about taking action. They
rely on their own thoughts and feelings to form opinions, view things
from different perspectives, and often look for the meaning of things.
Learners in this group enjoy lectures and demonstrations.

THOSE THAT LEARN BY THINKING

The third group of learners take an analytical, conceptual
approach to learning that relies heavily on logical thinking and
rational evaluation. This group is more oriented toward things and
symbols than people. They learn best in authority-directed,
impersonal situations that emphasize theory and systematic analysis.
They are often frustrated by “discovery” learning approaches and
prefer systematic planning and learning.

THOSE THAT LEARN BY DOING

The last group of learners are the doers. They rely heavily on
experimentation and learn best when they can engage in projects or
small group discussions. They generally dislike lectures and other
passive learning activities. Individuals in this group like to get things
done and don’t mind taking risks.

Another way to think about learning styles is to think about how
students use their senses to find out new information. For example,
some educators divide students into kinesthetic learners (those who
learn best by doing—running, jumping, walking—and who learn best
through simulation and role plays); auditory learners, who remember
what they hear; visual learners, who remember what they see or read;
and tactile learners, who need to get their hands “dirty” by building
things and working directly with objects and models. Students, in addi-
tion to having one or more of these perceptual strengths, may also be
more analytical or global. Analytical learners do best with step-by-step
instructions, while global learners often need to see the big picture
before understanding the facts.

Kolb, McCarthy, and other learning style educators emphasize that



all of us learn in a variety of ways, but have certain preferences. By
recognizing your own learning style preferences and those of your
students, you will be better able to design lesson plans that cater to a
variety of learning styles and don’t just promote your own natural
preferences. (See page 80 for how to apply Kolb’s learning theory to a
four-step model for lesson planning.)

Keeping learning styles in mind as you develop lesson plans will
help maintain your students’ interest and help them excel. It’s also
important to recognize that students have different natural strengths.
Howard Gardner, an educator at Harvard, says schools have
traditionally tested for mainly two forms of intelligence—the logical
and linguistic. Although Gardner says that measuring the scientific,
mathematical, and language abilities is important, he emphasizes that it
is equally important to recognize the other measures of intelligence.
This is especially important to environmental education, which relies
on a variety of individual strengths to help solve complex problems.
Below are the seven broad categories of intelligences Gardner describes.
Do you recognize any of your students’ strengths—or your own?

LINGUISTIC: the ability to understand and use words (fullest
expression in poets, storytellers, writers)

Environmental connection: write a story or newspaper article about an
environmental issue or natural history topic

LoGICAL/MATHEMATICAL: the ability to reason abstractly and
conceptually using deductive or inductive modes of thought (scientists,
mathematicians)

Environmental connection: analyze data or solve an environmental
problem

SpaTIAL: the ability to perceive the world of objects accurately,
imagine transformation and modifications of what one sees, and
recreate visual experiences from memory (architects, sculptors,
navigators, designers, artists)

Environmental connection: make a model of a more efficient solar car

MusicAL: the ability to recognize variations of tone and pitch, and a
capacity to combine tones to create new sounds (composers,
conductors, singers)

Environmental connection: express feelings by writing a piece of music
inspired by the natural environment or by writing a song that can educate
others about an environmental issue

KINESTHETIC: the ability to use one’s body and muscle structure in a
coordinated, planned way (dancers, athletes, mimes)

Environmental connection: plant trees, play an environmental
running game, or perform an environmental dance

RECOGNIZING STUDENT
STRENGTHS

e e
Everything [people], animals,
trees, stars, we are all one
substance involved in the same
terrible struggle. What struggle?
. .. Turning matter into spirit.
Zorba scratched his head and
said, “I've got a thick skull, boss.
I don’t grasp these things easily.
Ah, if you could dance all that
you've just said, then I'd
understand. . . . or if you
could tell me all that
in a story, boss.”

—from Zorba the Greek
f
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There is no single horizontal
capacity such as memory,
perception, problem solving,
learning, or originality that cuts
across diverse contents. Rather,
individuals can have a good or
bad memory, can be rapid or
slow learners, can exhibit novel
or stereotyped thinking in any
one of these intelligences. . . . In
this view, there is not general
“brightness” or “smartness.”
People can be “smart” or
‘dumb” in one area, but this
tells us nothing about their
intelligence in other domains.

—Howard Gardner
o ]

INTERPERSONAL: the ability to deal effectively with others (teachers,
politicians, psychologists)

Environmental connection: take part in role plays and simulations or
get involved in a community outreach project involving an environmental
issue

INTRAPERSONAL: the ability to know one’s own feelings, to
understand one’s own behavior (having a model of yourself and using
that model to solve problems)

Environmental connection: keep a personal journal about your feelings
concerning environmental issues

According to Gardner’s definition, everyone has all intelligences,
but not in the same strengths. Gardner suggests that students concen-
trate on their strengths, but try to build on their weaknesses. He also
says that it’s important to understand and accept that students can’t
learn everything and that providing students with an opportunity to
excel in each area will help build self esteem and lifelong skills.

Gardner is just one of many researchers looking at intelligence.
Another, Robert Sternberg, challenges the notion that “smart is fast.” He
argues that many smart people are reflective, take their time to figure out
problems, and keep at something until they get it right. However, most
schools around the world test for “quickness” with timed tests through-
out a student’s schooling. He also says that traditional tests don’t help
teachers understand how well a student can critique and analyze a prob-
lem or argument. He says that a lot of people are “very good analytically,
but they just don’t have good ideas of their own.”

As far as environmental education is concerned, it’s important to
help students realize their potential and not stereotype students as
“smart” or “stupid” and assume that if they do well on an IQ test, they
will become an environmentally responsible citizen or excel in school or
in life ater school. And likewise, if a student does poorly on tests, it
doesn’t mean the child is stupid or will not be a productive member of
society. Intelligence is a complex stew of many types of mental abilities
and is influenced by a variety of factors. It is important to help all
students feel that they have the potential to learn and to excel!




CREATIVE LESSON PLANNING AND ACTIVITY DEVELOPMENT

By keeping learning styles in mind, as well as students’ individual
strengths, you can create more effective environmental education lesson
plans. There are many ways to design lessons, but all require that you set
aside time to plan so that you know where you are going, how you will
get there, and how you will know if you have succeeded. By planning
ahead, you will be able to incorporate a variety of approaches and tech-
niques, increase student involvement, accomplish your objectives, and
prepare materials needed for the lesson. The most important step is to
clearly outline your goals (see page 23 in Chapter 2) and then write spe-
cific behavioral objectives for each lesson that will accomplish your goals.

A CLOSER LOOK AT OBJECTIVES

There are often three levels of writing behavioral objectives: your
overall program objectives, the specific course objectives, and the
actual lesson plan objectives. Before writing lesson plan objectives,
you'll need to map out your overall program and course objectives.
The time to do this is when you develop your scope and sequence
(see Chapter 5).

Here’s a sample of each level of objectives:

PROGRAM OBJECTIVE: By the end of middle school, students will
be able to list the major environmental issues facing Sri Lanka and
describe the causes and consequences of each issue.

CoURsE OBJECTIVE: By the end of level six, students will be able
to explain the causes of desertification, discuss how desertification
affects people living in and around desertified areas, and describe
several possible solutions that could help slow desertification.

LESSON PLAN OBJECTIVE: By the end of this three-day lesson,
students will be able to define desertification and describe three
factors that cause it.

Although there are many strategies for developing effective lesson
plans, here are some general guidelines to keep in mind:

¢ Know the purpose of the lesson and let students know what to
expect. Think about what students should be able to do by the
end of the lesson before actually writing your behavioral
objectives.

\¢ Start with the familiar and move to the more unfamiliar. Tailor
your objectives to reflect student interests and needs.

\¢ Decide what approaches and specific activities you will use to
accomplish your objectives. For example, how will you motivate
your students, what types of activities will you use, how will you
summarize the lesson, and so on.
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1L.ESSON PLANNING
MODELS

SAMPLE 1
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¢ Take time to prepare materials and arrange for guest speakers,
field trips, and other special events to make your teaching more
effective.

\¢ Finally, decide how you will assess the effectiveness of the lesson,
either formally or informally.

From the start, you need to get input from your students so that they
want to learn what you want to teach. One way of doing this is to ask
your students at the beginning of the course or unit to think about what
they want to learn or expect to learn in your class. Not only will this help
your teaching—it will also help give students a sense of ownership in the
course or program. This is especially important when you are trying to
help students improve thinking skills and creativity. If the content is per-
sonally meaningful to your students, you will be better able to hold their
interest and teach the thinking skills you have identified as important.

Based on research about learning styles, we recommend that teachers
develop lesson plans that cater to a variety of learning styles and empha-
size discovery learning. One model, outlined in McCarthy’s 4MAT System,
includes a 4-step design, beginning with a motivational activity, followed
by an activity that conveys information. The next segment includes time
for the students to practice using the information and ends with an
activity that allows the students to apply what they have learned.
Motivation and information are more teacher-directed; practice and
application are more student-directed. This four-step model is based on
the common sense idea that variety helps stimulate interest on the part of
learners and that each of us prefers certain types of instruction to others.
Most educators would agree that by keeping learning styles in mind when
developing environmental education lesson plans, you can help build a
more dynamic and effective teaching program. (See the Appendix for a
sample lesson planning worksheet.)

Here’s a sample environmental education lesson plan for primary
students that focuses on acid rain and follows the 4MAT system:

MorTIvATION: Start with an intro that shows students the connection
between energy use and acid rain, such as a cumulative chant like “The
House that Jack Built” that ties turning on a light to burning coal and
causing acid rain to form (see page 114 for an example that focuses on
the water cycle). Then ask the students to form small groups to discuss
what they know about acid rain. Have them group their thoughts in
ways that can be presented to the rest of the class. After each group pre-
sents, discuss the commonalities and lead into the next step of the les-
son—a mini-lecture about acid rain and energy.

INFORMATION: Using whatever learning aids are available (flip
charts, blackboard, slides, etc.), present a brief lecture about the causes
and consequences of acid rain. If possible, hand out information about
acid rain that the students can read. Emphasize the connection between



individual energy use and acid rain.

PRACTICE: Have students create word webs to review the
information they’ve learned about the relationship of acid rain to jobs,
environmental damage, people’s attitudes, and so on.

AppLICATION: Put up displays in the school and community about
what causes acid rain and what individuals can do to help lessen the
impacts. Also try to get student editorials published in the school
newspapet, if there is one.

Here’s a sample environmental education lesson plan for secondary
students that focuses on pesticide safety:

MoTivaTioN: Have the students read a moral dilemma dealing with
pesticide use and have the class divide into groups to discuss the issues.
(See Chapter 7 for an example of a moral dilemma.)

INFORMATION: Have a guest speaker describe pesticide use in your
community, including information about the health risks and how to
safely apply pesticides. Next present information about different kinds
of pesticides and why many experts feel that integrated pest
management (IPM) can be safer, cheaper, and more effective than
traditional chemical pest treatment. Discuss the pros and cons of IPM.

Pracrice: Have students complete exercises about pesticide use in
the country, including health problems associated with applying and
disposing of pesticides, benefits of pesticide use, types of pesticides,
effect of pesticides on wildlife, and so on. Have students survey
community residents about their attitudes and practices.

AprrLicATION: Have students make public service announcements
(radio spots or print) that warn people of the dangers of pesticide use
and show them how to apply safer pesticides and get rid of pesticide
containers safely.

This 4MAT system also stresses the importance of the experiential
learning cycle. According to experiential learning theory, the most
effective learning comes from having a concrete experience and then
reflecting on that experience, drawing conclusions from the experience
and generalizing from it, and finally deciding how to use what was
learned to improve, expand, change, and plan for the future. In the
four-step model outlined above, the concrete experience usually takes
place in the motivation or information steps of the lesson plan.

Experiential or discovery learning forces students to get involved.
For example, students may try to clean up an oil spill in a gallon of
water using straw, sticks, and matches, take a field trip to a recently
deforested area to assess the damage, and establish a mock court,
present evidence, and try a case related to environmental terrorism.
When students learn by doing, they are often more motivated to learn,
retain what they learn longer, and are able to transfer what they know
to other situations. Discovery learning also helps students increase

e
All teachers, not just a few, and all
courses should strive to develop
creative ability.

—Abraham Maslow
b ]

SAMPLE 2
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L
Critical thinking allows students
to become active participants in

their learning.

—~Carol Thanus
Primary school teacher
]

self-confidence and self-reliance because they take more of the
responsibility for learning.

Instead of telling students information, experiential learning helps
them discover for themselves. Environmental education and discovery
learning are closely linked. By taking part in hands-on environmental
education activities, students are more likely to take a personal interest
in the environment and related issues. But as exciting and effective as
hands-on learning is, it’s important to remember that not all students
do well with this type of approach—especially if the learning is too
unstructured. For experiential learning to be most effective, it helps to
have guided discovery, in which the teacher provides hints and leading
questions to keep students on track.

The experiential learning cycle fits well into the four-step model
explained above, but is also the focus of other lesson-planning models.
For example, in the “focus-explore-reflect-apply” learning cycle
described here, students take part in a concrete experience during the
“explore” phase of the lesson:

Focus: Explore and clarify the ideas that students already have
about the topics.

EXPLORE: Enable students to take part in hands-on explorations of
the topics being investigated.

REFLECT: Encourage students to discuss their observations and rec-
oncile their ideas.

AppLy: Help students to discuss and apply their new ideas in new
situations.

(Reprinted from the National Science Resources Center, National Academy of Science
and Smithsonian Institution, 1992.)

No matter which lesson-planning model you choose, it’s important
to recognize the importance of review. Studies have shown that many
students learn better when they are reminded of what they’re learning
(review), why it is important, and how it is related to what they already
know or are learning in other classes. For example, if you are about to
start the second day of teaching about problems involving coral reefs,
you might want to refer back to what happened in the previous lesson
first, and then captivate your group with a demonstration, simulation,
discussion, or other experience that can engage the students and get
them motivated to find out what’s coming next.

Lesson planning models, such as the ones outlined above, provide a
framework that can remind you to cater to different learning styles and
make use of discovery learning. In some cases, a lesson can be
completed in one or two class periods. In other cases, alesson can take
longer. See the Appendix for several lesson planning worksheets. (For
more about lesson planning, see page 88 in Teacher Training, Peace
Corps ICE T-45.)



One of the most rewarding parts of teaching is fleshing out your
lesson plans and developing activities that can help you meet your
objectives. Which activities are best? It all depends on you, your
students, and your situation. You need to consider the subject, time,
materials, student needs, and the balance you want to strike between
student-centered and teacher-centered activities.

Some lessons will include many activities; others will focus on one
major activity. As with lesson planning, the first step in creating an
activity is to consider your objectives. It’s also important to think about
your approach, the skills you want to emphasize, and the level of instruc-
tion, making sure the content matches the level of your audience. (See
Chapter 7 for sample environmental education activities.)

The rest of this chapter is devoted to specific topics that can help
you develop innovative educational activities that strengthen your
environmental education program and your overall teaching.
Specifically, we'll focus on identifying student misconceptions, 3
facilitating controversial issues, teaching critical and creative thinking ~
skills, and promoting group cooperation skills.

Remember, many of the activities in the next chapter were
developed for a specific audience, culture, geographic location, and so
on, and will need to be adapted or completely revised to fit your needs.
Also note that each has its own strengths and weaknesses, which you
can improve when you adapt and revise.

All students come to class with misconceptions. Some of the things
they believe are simply myths or untruths they have picked up from
their friends or family, such as bats being able to nest in people’s hair or
tapirs having the ability to suck out the insides of a dog through their
snouts. But other misconceptions are entrenched misunderstandings
that provide a skewed understanding about how the world works. Many
educators feel that you won’t be successful in changing a skewed mental
map unless the student does the reworking to put the correct informa-
tion into a form that fits with his or her previous learning.

One way to better understand student misconceptions is to assess
where your students are before starting a lesson. Then you can work
with the students to help them examine their previous thinking and
reconstruct a more correct explanation. Experiential learning can help
students “relearn” and discover for themselves and build correct mental
maps. Working with other students who see things differently can also
help change perceptions and understandings. There are many ways to
assess student knowledge, attitudes, and understandings, from informal
questionnaires to formal testing. See Chapter 9 for more about student
assessment.

TEACHING TECHNIQUES

DO BATS NEST IN
PEOPLE'S HAIR?
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CONTROVERSIAL
ISSUES IN THE
CLASSROOM
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Should developed countries sell their hazardous waste to less-
developed countries for disposal? Is nuclear power a feasible option for
Eastern Europe? Should a wetland area in Sri Lanka be protected as a
preserve, limiting the hunting rights of the indigenous people who have
hunted there for hundreds of years? One of the best ways to motivate
upper elementary, middle, and secondary students and get them to
think is to introduce current controversial issues involving the
environment into your classroom. Students often jump at the chance to
discuss issues that are directly relevant to their lives and interests. At the
same time, they can strengthen their critical and creative thinking skills,
their moral reasoning skills, their understanding of conflict resolution,
and their ability to get along with and respect their peers.

There are many ways to introduce controversial issues into your
teaching, from debates to structured controversy resolution. (See
Chapter 7 for examples of both.) In many cultures, puppets and role
plays are used to introduce controversial issues to students. In all cases,
the topic should be challenging, relevant, and appropriate for the
intellectual level of the students and the cultural norms of your
community. And the procedure you want students to use should be
clear to the students at the beginning of the process. In debates, for
example, you could have the students take one side of an issue, research
it, prepare arguments supporting their views, and try to convince others
(the teacher or a student panel) to agree with their position. In
structured controversies, students could argue both sides of an issue,
then work as teams to come up with a collaborative solution that
involves thinking from both sides of the issue and relies on input and
consensus from all in the group. At the conclusion, each person writes
an essay summarizing what he or she learned from the activity.

Throughout debates, conflict, or discussions, it’s important for you,
as the facilitator, to remain as neutral as you can and to avoid voicing
opinions about the topic or your own religious, political, or
philosophical views until after students have had a chance to discuss
and debate. (Many students will be swayed by your views and tend to
side with you.) But you can encourage thought-provoking discussions
by asking questions, guiding cooperative strategies, and focusing on
specific aspects of the issues, such as the balance between individual
freedoms and the social good, the role of the citizen in the resolution of
environmental issues, and the underlying principles of a democratic
society. It’s also important to make sure your colleagues, administrators,
and parents are informed about what you are teaching and how you are
teaching it—especially if the topic is extremely controversial in your
village or town. Think about ways to increase trust levels between school
staff, parents, and the rest of the community and talk over your ideas
with colleagues.

David and Roger Johnson, educational researchers at the University
of Minnesota, suggest students discuss these rules before participating
in a classroom controversy:



¢ 1am critical of ideas, not people.
\¢ 1 focus on making the best decision possible, not on “winning.”

¢ 1 encourage everyone to participate and master all the relevant
information.

¢ 1listen to everyone’s ideas, even if I don’t agree.
\¢ 1 restate (paraphrase) what someone has said if it is not clear.

\¢ 1 first bring out all the ideas and facts supporting both sides and
then try to put them together in a way that makes sense.

\¢ 1try to understand both sides of the issue.

¢ 1 change my mind when the evidence clearly indicates that I
should do so.

What can your students gain from taking part in discussions
involving controversial environmental issues? Here are just a few of the
benefits:

¢ improved communication skills

¢ improved ability to collect and interpret information

\¢ improved ability to detect bias

¢ improved ability to differentiate between fact and opinion

\¢ ability to respect the views of others

\¢ ability to work cooperatively with peers (see page 91)

\¢ ability to make logical conclusions

\¢ chance to examine their values and beliefs and those of others
\¢ greater understanding of the subject

\¢ ability to make better decisions and come up with more effective
solutions

\¢ ability to see different perspectives

\¢ greater commitment to the problem solving process

As we mentioned earlier, environmental education and critical
thinking skills go hand in hand. But what are some strategies for
teaching critical thinking skills? There are several ways to do it and
many different opinions about how to do it most effectively. Some
educators say that you need to spend time teaching students about
specific thinking skills and helping them examine the thought processes
they use. For example, you might spend a class period focusing on how
to detect bias or analyze a situation. Many educators also stress that the
best way to teach thinking skills is in the context of a content area. That
is, if you want students to predict consequences from an action, use a
real situation that is teaching content as well as the skill of prediction.

THINK TANK:
STRATEGIES FOR
TEACHING THINKING
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Wonder is the beginning
of wisdom.

—Greek Proverb
.|

CREATIVITY—
GENERATING NEW
IDEAS AND
APPROACHES

THE ART OF
QUESTIONING

86

Environmental education is one of the best ways to help teachers teach
thinking skills because students are naturally curious about the natural
world and the environmental issues that are directly relevant to their
lives and the lives of their families and neighbors.

Once you outline those skills you feel are most important to teach,
you can integrate them into everything you do. For example, ask
questions that make your students use the thinking skills you've listed
(see below for questioning strategies) and encourage them to support
their answers. Encourage activities that help students analyze, apply,
and evaluate information. For example, play the devil’s advocate during
discussions and encourage debates. And discuss controversial issues in
the classroom that make students look at complex relationships
between environmental, economical, social, political, and moral
concerns. (See Chapter 7 for activity ideas that stress critical thinking
skills and the Bibliography for resources that can help you incorporate
thinking skills into your teaching.)

All students have the potential to think creatively. And environmen-
tal education activities lend themselves to helping students reach their
creative potential in many different subjects—from writing to drama to
science. Creativity is an especially critical part of environmental prob-
lem solving. By encouraging brainstorming, discussion, discovery
learning, and creative questioning, you can help students come up with
new ideas, approaches, and ways of looking at a problem. Solutions to
environmental issues and conflict often involve unconventional meth-
ods, imagination, creative ideas, and innovative approaches.

Creativity in environmental education can mean making a poster
about contour plowing using a new technique or coming up with a
clever saying encouraging people to conserve energy. It can mean cre-
ating a display about how a coral reef benefits the community or writ-
ing a play about the consequences of tropical deforestation. And it can
also result in a creative solution to a local environmental dilemma.

It’s always important to keep culture in mind when thinking about
creativity. Researchers have found that in some countries, creativity
takes on a variety of meanings. Discussing creativity with colleagues
and what role creativity can play would be a good start to determining
what is most appropriate in your situation.

To produce a world of critical and creative thinkers that can help
solve environmental problems, we need to encourage students to ask
questions and think critically. To do this, we need to ask them the right
kinds of questions and model good questioning techniques. But it’s not
that easy to ask good questions—questions that are thought-provoking
and varied. Although teachers ask a lot of questions (research shows that
some teachers ask more than 400 questions a day), most of the questions
have only one right answer and require students to pull facts and figures



from their brain. Unfortunately, these kinds of questions don’t encour-

age students to explore or think at higher levels. What color is amethyst?

Where is Belize? What’s the definition of a tropical rain forest?—are all
examples of these “what’s the right answer” factual questions.

The reliance on a right answer has also led some students to not

really think about the question asked at all and instead focus on coming
up with an answer. In one study, students were asked questions like this:

“There are 26 sheep and 10 goats on a ship. How old is the captain? 76
of the 97 students “solved” the problem by adding, subtracting, multi-

plying or dividing. They felt they were expected to answer the question

as quickly and “correctly” as possible. They did not feel they were
expected to make sense of the problem. Instruction and practice had
not emphasized understanding the problem.

Although factual questions are important, they should be balanced
with more stimulating questions that make students think about some-

thing differently, come to a different conclusion, or reflect on some-
thing important. There are many different kinds of questions that can
help students grow intellectually and creatively. And there are many

strategies for using questions in your teaching. For example, one type of

questioning strategy, called Socratic Questioning, is designed to probe
deeply and get students to think. It also helps open up discussion and
allow students to express themselves freely without worrying about

being wrong. Here are some sample questions about voting that might

be part of a Socratic questioning session:

WHAT DOES “VOTE” MEAN?

How do people decide whom to elect? How should they decide?
How could people predict how a potential leader is likely to act? If
you don’t know about issues or the candidates, should you vote?

Is voting important? Why or why not? What are elections
supposed to produce? How? What does that require? What does that
tell us about voting?

Why are elections considered a good idea? Why is democracy
considered good? What does belief in democracy assume about
human nature?

How do people become candidates?

Why does the press emphasize how much money candidates
have? How does having lots of money help candidates win?

Why do people give money to candidates? Why do companies?

Adapted from the work of Richard Paul, A.].A. Brinker, Karen Jensen, and Heidi Kreklav

(Foundation for Critical Thinking, Sonoma State University)

o e
Questions, not answers, stimulate
the mind.

—Richard Paul
T
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QUESTIONING T1Ps
AND TRICKS

]
The best way to get a good idea is
to get a lot of ideas.

—Linus Pauling
Nobel Prize winner
|

Some educators use the terms “convergent” and “divergent” to
describe two basic kinds of questions. Convergent questions are focused
questions that usually have one right answer; divergent questions are
probing questions that are open-ended and can have any number of
answers. For example, “What’s the largest river in Zaire” is a convergent
question. “What is your reaction to the video’s assumption that indus-
try is the ‘bad guy’?” is an example of divergent question.

You can also use Bloom’s taxonomy to ensure that you ask ques-
tions that challenge students to think at higher levels. (See the box on
page 90 for questioning cues that lead to higher-level questioning.)

There are many ways to incorporate what the research tells us about
questioning into your environmental education teaching. Here are a
few tips and tricks to think about as you plan your lessons. (For more
about questioning techniques and different types of questions, see
“Teacher Training: A Training Manual, ICE T-46, page 107.)

WAIT A SECOND: Wait at least three to five seconds after asking a
question before calling on a student to respond. Also wait a few seconds
after the student responds. This “double wait time” will give students
more time to think, respond, and participate in questions and
discussion.

FACILITATE WITH FOLLOW-UP QUESTIONS: Push students to go
beyond their answers with probing questions such as “Why? Do you
agree? Can you elaborate? Tell me more. Can you give an example?”

DON’T JUDGE: When a student answers a question, don’t harshly
evaluate by saying something like “You’re wrong, Jerome.” Instead,
withhold negative judgment, positively acknowledge the response (nod
head, ask whether anyone agrees or disagrees, and move the discussion
along. As the discussion continues, the correct answer(s) will surface
and be reinforced.

SumMMARIZE: Help students listen more carefully by asking questions
like “Could you please summarize Robin’s point about the connection
between jobs and environmental issues?”

SURVEY: Get students involved by surveying the class: “How many
people agree with the author’s point about global climate change?”

ENCOURAGE INTERACTION: Encourage students to ask each other
questions: “Philip, will you please call on someone else to respond?”

PLAY DEVIL'S ADVOCATE: Encourage students to defend their
reasoning by offering different points of view.

DON’T RELY ON RAISED HANDs: Call on students randomly instead
of favoring just those with raised hands.

ENCOURAGE “THINKING ALOUD™: Ask students to think about how
they came up with a response: “Describe how you arrived at your
answer.”



CUE STUDENT RESPONSES: For example, say “There is no one correct
answer for this question. I want you to consider alternatives.”

THINK, PAIR, SHARE: After asking a question, you can allow time for
each person to think about the answer, then have students pair up for
more discussion. Finally, have students share their thoughts with the
entire group.

ENCOURAGE ACTION : Ask questions that lead to investigation or
action, such as “What happens if you add baking soda to the soil?”
“How would you describe the texture of the bark?”

A QUESTIONABLE ENVIRONMENT: Add questions to displays, bulletin
boards, and collections. Start a “Questions to Investigate” corner or a
“Problem of the Week” competition.

DoN’T ANSWER THAT: Sometimes the best way to get students to
think is to ask rhetorical questions, such as “I wonder what’s under that
log”

WRITE THEM DOowN: Many educators think about the questions
they want to ask and jot them down before class. This triggers you to
remember to ask stimulating questions. The more you practice, the
easier it gets to ask questions that make students think.*

* Adapted from Critical Thinking Handbook: 4th-6th Grade by Richard Paul
(Foundation for Critical Thinking, 1990)

These tips were developed for North American and European audi-
ences. It’s important to check with colleagues and experts in your coun-
try about their thoughts on questioning. You may need to adapt some of
these suggestions to fit the needs of your students.

e mannnn i e e ]
Teachers open the door, but you
must enter yourself.

—Chinese Proverb
[ e e ]
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Not to know is bad, but not to
wish to know is worse.

—West African Proverb
|

90

CUES FOR ENCOURAGING HIGHER LEVEL THINKING

KNOWLEDGE

Who, what, when where, how

Describe

COMPREHENSION

Retell (in your own words)

APPLICATION

How is an example of

How is related to

Why is significant?
ANALYSIS

What are the parts or features of

Classify according to
Outline/diagram/web
How does compare/contrast with

What evidence can you list for

SYNTHESIS

What would you predict/infer from

What ideas can you add to

How would you create/design a new

What might happen if you combined with

What solutions would you suggest for

EVALUATION

Do you agree that

What do you think about

What is the most important

Prioritize

How would you decide about

What criteria would you use to assess

* Adapted from “Cueing Thinking in the Classroom: The Promise of Theory-
Embedded Tools” by Jay McTighe and Frank T. Lyman, Jr. (April 1988, Educational

Leadership, ASCD)




GETTING YOUR STUDENTS TO WORK TOGETHER

Solutions to most environmental conflicts involve a team problem-
solving approach. The team might be made up of a group of citizens,
business leaders, politicians, and scientists. It might be students,
parents, and school administrators. Or it might be a family decision
that involves parents and children. But whatever the mix of talents and
expertise, a group brings more to the table than one individual. Many
experts feel that the group approach to learning and problem solving
(i.e., cooperative learning) is often neglected in classrooms around the
world, where the emphasis is more often on competition and individual
learning.

Recent studies have shown that cooperative learning has a lot going
for it. For one thing, it can motivate students by helping them realize
that they can contribute to the solution of a problem or take part in a
creative activity without having to know all the answers or be an expert. If we can’t work together, we
In small groups, they learn to think and talk about what they are can’t make it work.
learning. Cooperative learning can also help promote positive attitudes — Anonymous
about the environment and other subjects, improve critical and creative g ———————
thinking, and help encourage positive self-esteem and respect for peers.

Another important benefit of group cooperation is the supportive
interactions with fellow students. Instead of ignoring others or doing
their best to “beat them,” students in cooperative learning groups are
more likely to tutor, help, and support their classmates. Research in the
U.S. also shows that in mixed groups made up of all types of learners,
the lower and middle level students achieve more in cooperative groups
than if they were involved in competitive or individual activities. At the
same time, high level achievers gain as much through cooperative as
through competitive activities.

What exactly is a cooperative learning group? Ideally, it’s a
heterogeneous group of students working together to achieve a
common goal. An important key is that the students are held
accountable for the performance of all members of the group—a “we’re
all in this together” approach. This encourages students to help each
other and work together to complete the task. The most effective
cooperative learning takes place when all students have a chance to
share leadership responsibilities, practice cooperative skills
(communicate effectively, manage conflict, and so on), and receive
individual feedback. It also helps if students have clearly designated
roles for each activity so that they know what’s expected of them and
the group can hold them accountable.

Although cooperative learning can be extremely effective—
especially when dealing with environmental issues and activities, this
doesn’t mean that cooperative learning should be the exclusive teaching
strategy. There are times when competition (the “I win, you lose”
strategy) is both fun and appropriate and times when individual
learning should be used so that students develop the ability to complete
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SUMMARY

Example is leadership.

—Albert Schweitzer
T R s

tasks on their own. But overall, many educators use cooperative
learning groups as the main teaching strategy and include competition
and individual learning within the structure of cooperative teams.

When developing an environmental education program, you have
an opportunity to incorporate all the “excellent education” strategies
that research shows really make a difference. From consistently using
cooperative learning strategies, effective questioning, discovery learn-
ing, and other teaching strategies that have been shown to work, you
can help your students build on their strengths, improve their weak-
nesses, work together, develop thinking skills they will use throughout
their lives, and increase self-esteem.




QUESTIONS TO THINK ABOUT ...

1.

10.

11.

12.

Have you created lesson plans that cater to a variety of learning
styles?

. Have you included activities that motivate students?

. Have you included activities that help students practice and apply

what they learn?

. Have you achieved a balance between student-centered and

teacher-centered learning?

. Have you included enough hands-on, discovery learning?

. Have you tried to find out what misconceptions your students bring

to a topic before teaching new information?

. Have you reviewed the previous lesson and explained objectives for

the new lesson?

Have you introduced controversial issues into your classroom to
help students strengthen thinking skills and learn to appreciate
other points of view?

. Have you included activities that help students learn to think criti-

cally?
Have you helped students think creatively?
Have you used innovative questioning?

Have you used cooperative learning techniques?

e
We cannot afford . . . to think of
the problems of our own society as
if we were alone in the world.

—Peter Berger
)
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The art of teaching is the art of

assisting discovery.

—Mark Van Doren
e

Putting

/

ACTIVITIES, ACTIVITIES,
AND MORE ACTIVITIES

®
the Oﬂe S into practice is one of the most

creative parts of teaching. By incorporating innovative and
educationally sound environmental educational activities, you can
develop exciting lesson plans that will motivate your students and
equip them with the skills, knowledge, and motivation they need to
become active, informed, and committed citizens. In this chapter, we've
included a variety of environmental education activities that cater to
various learning styles and make use of discovery learning,

questioning, critical and creative thinking, problem-solving, values
clarification, and other educational practices. Use them as models to
develop strategies and techniques that work best in your teaching.

ADAPT FOR YOUR AUDIENCE: The activities we’ve provided are
from a variety of sources. Many of them have been developed with a
North American, European, or Australian bias. As you adapt and
rewrite to fit your needs and available materials, be sensitive to cultural
differences, country-specific needs, and relevance. Many of the
activities will not be appropriate at all. Others will be faitly easy to
adapt. And we hope that many will spark an idea in your brain to
develop something new and creative that fits your needs and gets your
students fired up.
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It’s important to first outline your

program and lesson plan
objectives before developing
activities. (See chapters 2, 3, and 4
for more about defining goals and
objectives and developing your
curriculum outline.) It’s also
important to create activities that
fit the intellectual, emotional, and
Physical levels of your students.

TesT AND REVISE: Once you develop an activity, it really helps to
test it out with students and teachers from several different schools. Ask
your colleagues for suggestions and see if they’d be willing to try it with
their students. Use their feedback to improve the activity and add notes
that can help other educators use what you develop.

CHECK OUT THE RESOURCES: There are dozens of activity sources
that can provide you with environmental education activities and give
you ideas for creating your own activities. See the Bibliography for an
annotated listing.

CHECK OUT YOUR ACTIVITIES: After you develop an activity, run it
through this checklist to see if it’s on target:

\¢ MorivaTION: Does the activity grab the attention of your
students?

\¢ INTENDED LEARNING OUTCOMES: What is the objective(s) of the
activity? How will you evaluate its success? How will the
students apply what they learn?

\¢ CRITICAL THINKING SKILLS: Have you outlined the thinking
skill(s) that will be emphasized during the activity? Are the
skills appropriate for your students?

\¢ CreATIVITY: Does the activity help your students think
creatively? How?

\¢ QuEsTIONING: Have you outlined the questions you will ask?
How many encourage higher level thinking skills?

\¢ Acrion: If you introduce an environmental problem, is there
some type of concrete action the students can take to get
involved? Is the presentation balanced?

\¢ RELEVANCE: Is the topic relevant to the students' lives and
interests? Have the students had a say in what they are
learning?

\¢ Context: How does the activity fit in with your overall
teaching plan? How does it fit with what the students are
learning in other classes?

\¢ SusjECTs: Is the activity interdisciplinary and does it reinforce
a variety of knowledge and skill areas?

\¢ MATERIALS: What materials are needed? Are they easy to get
and assemble?

\¢ STEREOTYPEs: Are there any stereotypes or biases in the
materials? Are any groups under-represented? Is the language
sexist?

PIcK AN APPROACH: To meet your lesson-plan objectives, you need
to develop or adapt an activity or a group of activities that help students
understand, practice, and apply new information, as well as get them
motivated to learn. From demonstrations and experiments to role plays



and guided imagery, activities can take many forms. Effective and
experienced teachers use a variety of teaching techniques and strategies
to accommodate the varied learning styles of their students. When
possible, they plan a range of activities that touch on all learning
domains: the cognitive (knowledge), affective (feeling), and
psychomotor (physical). They also consider the balance between
teacher and student-centered activities and try to emphasize cross-
curricular goals.

We’ve divided the activity examples in this book into the following
general categories. As you will see, this is a mixed list, with some sections

FINDING AND DEVELOPING
EDUCATIONAL MATERIALS

focusing on teaching strategies or techniques (such as group cooperation
or moral dilemmas) and others on specific content or subject areas (such

as urban activities or reading and writing). Although these groupings
overlap, each category emphasizes an important aspect of environmental
education and includes examples that can help you develop activities that

work best for your situation.

B W N

O 00 NN O U

10.

12.
13.

Lo ]
It really helps to see what others
have done. I can take what
I like, add what I need, and
throw out what doesn’t fit.

—A Volunteer from Belize
e

. USING THE SENSES ......cceerreeeseescsneasssnsassneessaane 99
. MUSIC/RAP/DANCE/DRAMA......ceeereereenuacnnes 105
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USING THE SENSES

(=

v , ) It’s hard not to have a reaction when you hold a handful
of squirming earthworms or watch wildebeest thunder

across the savanna. Or to smell a stinkhorn fungus. Or eat a ripe berry
from the vine. Immersing students in activities that encourage seeing,
tasting, touching, hearing, and smelling is an important piece of a
holistic environmental education program. Both indoors and out,
sensory activities can help students learn about their world first hand
and discover information on their own and in their own ways. From
wading into a wetland to taking a sensory hike, sensory activities can
help promote positive feelings about the environment, provide students
with new information, and develop sensitivity to their immediate
surroundings. Sensory experiences—especially for younger students—
are especially critical in setting the stage for future environmental
learning.

We've included two examples of sensory and awareness activities
that you can use and adapt to fit your needs. The first activity stresses
observation and awareness by encouraging students to "adopt-a-tree."
The second helps younger children strengthen their memory and
observation skills. You might also want to try the activity “Expanding
Sensory Perception” in Section 18, which takes students on a sensory
hike through a forest.

1. ADOPT-A-TREE, adapted with permission from Project Learning
Tree published by the American Forest Council and the Western
Regional Environmental Education Council.

2. DUPLICATION, reprinted from Sharing Nature With Children by
Joseph Cornell, published by Dawn Publications (1979).

1 )
[ ]
Teach the legal rights of trees,
the nobility of hills; respect the
beauty of singularity, the
value of solitude.

—TJosephine Johnson
o i

ACTIVITIES
IN THIS
SECTION
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ADOPT-A-TREE

[ ]

OBJECTIVE: This activity may be conducted as a class project, with a class

List the basic characteristics of a divided into groups of three or four students each, or with students

tree as determined by working individually. Several related activites are included in this

observations. section.

AGEs: This activity begins with adopting a tree (or trees) near or on your

Primary, intermediate school site. If there are no trees nearby, you might bring a potted tree
to your classroom or try to have a tree planted on the school grounds.

SUBJECTS: - “Adopting-a-tree” is a valuable way to initiate a unit of study on trees

Language arts, humanities, th

science with any age group.

MATERIALS: THE FIRST VISIT

A tree (Optional: a journal, tape ¥ Visit the adopted tree(s).

recorder, camera)

N — \¢ Describe the tree as it is right now, today.

\¢ Look at its physical characteristics (size, leaf shape, bark color,
and other features).

& Look to see whether it is alive. How can you tell?

\¢ Look to see whther it appears to be asleep (dormant) or awake.
How can you tell?

¢ Listen to find out whether it makes any sounds.

& Smell to find out whether it has an odor. Do different parts of
the tree smell different—like bark, old leaves, new leaves?
Think about whether the tree and its parts might smell
different to you at other times of the year.

\¢ Think about how the tree got where it is and how new trees
might come to join it.

\¢ Think about what other living things might need this tree for
survival.

\¢ Think about what things the tree might need for its own
survival.

\¢ Think about how long the tree might live.

Warning: Do not taste any part of the tree.

Repeat the visits throughout the year and compare observations
made each time.

\¢ Look to see how the tree has changed.

\¢ Look to see in what ways the tree has remained the same.

\¢ Think and talk about what the tree might look like the next
time you visit it.
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AFTER THE FIRST OR MORE VISITS

Once back in the classroom, and now that you and your students
have adopted a tree, you might ask your students to tell you what they
think a tree is. Acceptall statements offered and be careful to record the
students’ exact words and phrases. List the statements on the chalk-
board; discuss and make any changes suggested. When statements have
been agreed upon, you and the students can put them together in the
form of a poster, chart, or bulletin board.

Here are some sample statements:
A tree is a living thing.

A tree has many parts, just as people have many parts to their
bodies.

There are the trunk (main torso), bark (skin), branches (arms,
legs), leaves or needles (hair).

Trees have names. (The children mention some names of trees.)

A tree has many uses. (You and the students may wish to list
some.)

A tree interacts with and is dependent upon many other
organisms, such as insects, mammals, and birds.

EXTENSIONS

These initial activities can help you decide on follow-up projects
by indicating what the students already know, what their interests are,
and the kinds of additional information they might acquire.

1. Brainstorm from 10 to 15 adjectives that could be used to describe a
tree. These words can be used to write a poem (haiku or cinquain)
or short paragraph about the tree.

2. Create and present a short story, puppet show, or play about the
tree’s parents and/or its offspring.

3. Imagine sounds you might hear near the tree. Can you hear leaves
moving, animals, birds? Write a brief description of these sounds,
inventing appropriate words, if necessary. Imagine you are looking
at the tree. What colors and shapes do you see? Write a brief
description, using your new words, of how the tree looks, smells,
feels, and sounds.

4, Write a brief imaginary conversation with your tree. What might
your tree think, see, feel, hear, and smell? (You may wish to record
the conversations on tape.)

5. Imagine you are a radio or television reporter interviewing a
person, bird, or other animal that lives in a forest or in a tree. Write
down some questions you might ask, such as: How do you like your
home? Who are your neighbors? What do you do for aliving?
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6.

[ ]
If I had influence with the good
fairy . .. Ishould ask that her gift
to each child in the world be a
sense of wonder so indestructible
that it would last throughout life.

—Rachel Carson

10.

Take a tree to lunch. During lunch, consider these and other
questions:

\& What is it like under the tree?
\¢ What animals visit the tree while you are there?

\¢ What kind of help, if any, is the tree getting from people
(watering, feeding, pruning), and does it need that help?

\¢ Why and when does it need help?
\¢ What kinds of things, if any, are damaging the tree?

\¢ Has the tree cast seeds? Have any seeds developed into
seedlings?

\¢ How does the tree take care of itself?

\¢ How much of its history can you observe? Has it had any
accidents (such as being hit by lightning)?

\¢ Is the tree crowded by other trees or by buildings?

. See whether your tree makes a shadow. Watch the changes in your

tree’s shadow at different times of the day and during different
times of the year.

. See whether you can use your tree, without hurting it, to make a

sundial. Can ithelp you keep time?

. Make paintings, drawings, or photographs of the shapes and shades

of color you find when sunlight and shadows can be seen on and
around your tree.

Describe your tree in enough detail so that someone else can
recognize it. Share what you have learned by inviting someone else
to visit your tree—and be sure to visit your friend’s tree, too.
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ﬁ ' T DUPLICATION

This is a good game for getting children interested in rocks,
plants, and animals. Before assembling the children to play, secretly
gather from the immediate area about 10 common natural objects,
such as rocks, seeds, conifer cones, plant parts, and some signs of
animal activity. Lay the objects out on a handkerchief and cover them
with another handkerchief. Call the children close around you and tell
them, “Under this cloth are 10 natural objects that you’ll be able to find
nearby. Iwill lift the handkerchief for 25 seconds so you can take a good
look and try to remember everything you see.”

After looking at the objects, the children spread out and collect
identical items, keeping their findings to themselves. After five minutes
of searching, call them back. Dramatically pull out the objects from
under the handkerchief, one at a time, telling interesting stories about
each one. As each object is presented, ask the children if they found
one just like it.

Children have a lively curiosity about the kinds of things you
show them—rocks, seeds, plants, and so on. When you repeat the
game several times, it has a noticeable strengthening effect on the
child’s concentration and memory.

Note: Make sure you have students return collected items and don’t
collect living or rare things.

e e ]
OBJECTIVES:

Increase interest in rocks, plants,
and animals. Improve
observation skills.

AGES:
Primary

SUBJECT:
Nature

MATERIALS:
2 bandanas

e R
Nature and books belong to the

eyes that see them.

—Ralph Waldo Emerson
s s B
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The power that makes grass grow,
fruit open, and guides the bird in

flight is in us all.

—Anzia Yezierska
o e e



Music/RApr/
DANCE/DRAMA

A puppet show explaining food chains. A rap song
about garbage. A role play about pesticides. There are dozens of ways to
create effective environmental education activities using creative
dramatics, dance, and music. For example, you can create a rap that
teaches specific content or focuses on specific behaviors and attitudes.
You can have students write a play focusing on how they’ve been
affected by an environmental problem.

In many countries, creative dramatics, dance, music, and songs are
used more than written materials to get a message across. This is espe-
cially true in cultures where the traditional mode of communication is
oral. Talk to experts in-country about the types of activities students are
most familiar with and build on traditions and existing ideas.

In the following activities, we’ve included an example of a garbage
rap that describes the history of garbage in 10 stanzas. Students can
perform a rap like this for other students, with different groups respon-
sible for one verse and the whole group chiming in on the chorus. Or
each group can create its their own rap and perform it for the group.
We’ve also included a revue of music and poetry that focuses on life in
the rain forest. Students can perform different sections and/or create
their own revue focusing on a habitat in their area. The third activity is
a short mini-drama about water that takes off on “The House That Jack
Built” and includes a U.S. version and an adapted version that was used
in a workshop in Botswana. And finally, we've included two plays: the
first was developed by Peace Corps volunteers for the Tikonko Secondary
School in Sierra Leone; the second focuses on air pollution problems in
the U.S. and some of the “bad guys” that cause the problems.

1. THE GARBAGE SHUFFLE, reprinted with permission from Ranger
Rick’s NatureScope: Pollution—Problems and Solutions, published
by the National Wildlife Federation (1990).

2. RAIN FOREST REVUE, reprinted with permission from Ranger
Rick’s NatureScope: Rain Forests—Tropical Treasures, published
by the National Wildlife Federation (1989).

3. THE ALL NEw WATER REVUE by Martha Monroe, reprinted with
permission from the National Science Teacher’s Association
(Science and Children , January 1990).

4, TROUBLE IN TIKONKOWO, written by Gabriel Nabie, Morri
Abiubu, and Julia Washburn for the Tikonkowo Secondary
School Nature Club in Sierra Leone, West Africa.

5. THE AWFUL EIGHT, reprinted with permission from Ranger Rick’s
NatureScope: Pollution—Problems and Solutions, published by
the National Wildlife Federation (1990).

[ e ]
Music appears in every culture as
a kind of expression of the most
basic values and feelings of people.
Thus, whatever it is that music
does for people, it somehow
involves [our] quest for an
understanding of the world
and of [ourselves]. On a larger
scale, music (along with the other
arts) is a vehicle for the expression
of what is happening in the
culture of the performer,
composer, or listener, an
expression of things in that culture
that cannot be readily verbalized.

—Bruno Nettl
fi s e ]

ACTIVITIES
IN THIS
SECTION
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OBJECTIVES:

Describe how people have dis-
posed of solid waste through
history. Describe several prob-
lems of solid waste disposal.

AGEs:
Primary, intermediate

SUBJECTS:
History, social studies, music

MATERIALS:

Copies of “The Garbage
Shuffle” on page 108.
(Optional: materials to make
costumes and props)
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% GARBAGE SHUFFLE

If you were an archaeologist, you could sift through the dusty
remains of every human population since prehistoric times and
discover something common to all of them: trash. By performing a
trash rap, the kids in your group can learn about the history of how
people have dealt with trash.

Begin by asking the group how people get rid of their trash (by
dumping it, burying it, or burning it). Explain that the task of getting
rid of garbage has been around as long as people have existed. Next,
pass out copies of “The Garbage Shuffle” and have the kids read
through the rap. Then use information under “A History of Trash” to
discuss the disposal method common to the time period depicted in
each of the verses. Use these questions during your discussion:

\¢ What kinds of trash have people thrown out during different
periods? How did they dispose of it?

\¢ Why could prehistoric hunters throw trash on the ground
without any problems? How did trash cause problems in
ancient Rome, medieval London, and 19th century U.S. cities?

¢ What kinds of pollution can trash create?

\¢ What are some problems with dumping trash at sea that aren’t
mentioned in the rap?

\¢ Some people think we should launch our trash into outer
space. What do you think about this idea?

Now tell the kids that they can perform the rap. Have a volunteer
who can demonstrate the rap rhythm read the first verse out loud so
the group can get an idea of how the rap will sound. Then assign each
of the verses in the rap to a different child or small group of kids.
Everybody can join in for the chorus.

Be sure to give the kids plenty of time to practice their verses. And
have them coordinate some moves to accompany the chorus, such as
shuffling from side to side and clapping. Encourage them to make up
appropriate actions for the verses too, such as pointing their fingers or
shaking their heads. You could also have the group make costumes and
props to fit the different rap roles. The kids may want to perform the
rap for other groups to teach them about how people have disposed of
trash through time.



When the kids are ready to perform, have them stand in a semi-
circle. Start out with everyone doing the chorus, while the first
“soloist” or small group moves out in front to do the first verse. Atthe
end of the first verse, repeat the chorus while the first performer(s)
returns to the semicircle and the second performer(s) steps up front.

Continue alternating the verses with the chorus until the end of the rap.

Afterward you can have the kids create a trash time line, using
drawings and short summaries to describe the various periods depicted
in the rap. You might also want to have the group make up a new rap
verse to describe the kinds of trash people might generate in the future
and the ways they might dispose of it.

Activity idea adapted from “The Throwaway Three” written by Fay
Bradley and published in A-Way with Waste, a curriculum guide
published by the Washington State Department of Ecology.
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(GARBAGE SHUFFLE

Chorus
Do the garbage shuffle; it's an age-old thrill—
"Cause we all make garbage, and we always will!

1: Now I bet you're askin’, bet you're dyin’ to see
What a hip hippo hunter from prehistory

Does with garbage! (clap) . . . like old tools of stone—
All that garbage! (clap) . . . like those animal bones.
Well, I throw 'em, | toss 'em, I drop 'em at my feet.
Then I move my camp and go hunt more meat.

2: I'm a wise orator, I'm an ancient Greek.

[ was born to talk, and I love to speak

About garbage! (clap) . . . it used to fill our roads—
All that garbage! (clap) . . . now we take it in loads
"Bout a mile beyond our city’s limit.

Now our homes and streets aren’t buried in it.

3: Now you might be askin’ why a British maid
From the Middle Ages would be afraid

Of garbage! (clap) . . . out the window we throw
All our garbage! (clap) . . . to the street below.
Well, our city’s so crowded that all of that trash is
Making us sick and giving us rashes.

4: I'm a Spanish explorer and here’s what I love:
It’s a sailing ship that isn’t full of

Garbage! (clap) . . . who wants a messy boat?

All that garbage! (clap) . . . it's tough to stay afloat.
So [ toss my trash out into the sea,

Where it disappears and never bothers me.

5: It's the 1860s. I'm a germ detector.

I'm a New York City health inspector.

I hate garbage! (clap) . . . the alleys flow with trash—
All that garbage! (clap) . . . the water’s full of ash.
Now those garbage fumes—they can make you ill,
So it’s time we cleaned up what we spill.

6: In the Roaring Twenties you would be a grump
If you lived, like me, near an open dump.

It's all garbage! (clap) . . . full of bugs and flies—

In the garbage! (clap) . . . the rats are monster size.
The trash is so high that people say

We'll have garbage mountains 'round here someday.

7: Now we’re in the Depression, and some folks feel
That incinerators are the way to deal

With garbage! (clap) . . . it all goes up in smoke—

All that garbage! (clap) . . . but I cough and choke

On the cloudy fumes that fill the air.

[ just wish that I could move away somewhere.

8: It's the age of plastics; it’s the age of ease.

I'm a’60s chemist, and I'm very pleased

With garbage! (clap) . . . plastic cups, paper plates
In the garbage! (clap) . . . disposables are great.
We've got landfills now to store this waste,

What we throw away can just be replaced.

9: There’s an oil crisis, and I have to brag,

"Cause I think I've fixed the biggest snag

With garbage! (clap) . . .’cause the trash can burn—
All that garbage! (clap) . . . can make a turbine turn.
We'll make energy from our piles of trash.

The only problem will be the toxic ash.

10: I'm your average kid, and I have to say

That I've found an awesome, cleaner way

With garbage! (clap) . . . I try to make much less—
All that garbage! (clap) . . . I'm tired of all this mess.
Now I reuse, recycle, make a compost pile—

It's the garbage shuffle, 1990s style!
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% THE RAIN FOREST REVUE

Putting on a variety show is a great way for kids to learn about
tropical rain forests and some of the incredible animals that live in
them. To get the kids started, assign a different group of kids to one of

OBJECTIVES:
Discuss several characteristics of
rain forests. Name several rain

the performances printed under “The Rain Forest Revue” on the next forest animals.

page. (See the “Performance Tips” below for ideas on how many kids

to assign to each group.) Or let the kids choose which performances SU,B’ECTSI‘ ,

they would like to do. And if you're working with older kids, you may agence, anguage arts, music,

want to have them try creating their own songs, poems, or chants to use '

during the performance. Then have them put on the “The Rain Forest AGES:

Revue” for other kids and/or their parents. Primary, intermediate
MATERIALS:

PERFORMANCE TIPS

NARRATOR: You might want to split
up the narration among several
people, with each person being
responsible for saying a different
block of narrator copy.

“Jungle Rain” Group: This
rhythmic chant works well with
two or more kids in charge of
saying each verse and performing
the corresponding movements.

“World Above the Ground” Group:
Four to six kids is a good number
of performers for this song. You
might want to have two or three
kids sing the first two verses and
two or three sing the last two, and
then have all the kids repeat the
first verse. The audience and kids
who aren’t singing can shout the
“echoing” phrases at the end of the
first, second, and last lines of each
verse.

“Day and Night in the Jungle”
Group: Try having three pairs of
kids take turns saying two lines of
this poem. For example, the first

pair could recite the first two lines:
“In the daytime, monkeys swing”
The next pair could recite “Sloths
cling, songbirds sing” and so on
until the end of the “daytime
verse.” Then the first pair could
start the “nighttime verse” by
reciting the first two lines, followed
by the next pair, and so on until the
end of the poem.

The “Okapi” and “Blue Bird of
Paradise” Groups: Any number of
kids can perform these limericks.
You might want to suggest that
some kids act out the animals while
others recite the lines.

“The Leaf-Cutter Ants’ Parade”
Group: Either a small or large
group can perform this song. But
before the kids perform, have one
or more of them talk about leaf-
cutter ants and how the ants use
leaves to grow fungus “gardens” for
food. You may also want to have
the kids add marching steps or
other movements.

Pictures of tropical rain forests
and rain forest plants and
animals (see activity for
suggestions); copies of the
narration, poems, chants, and
songs on the following pages; art
supplies for making props;
reference books
R e
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NARRATOR

Ladies and gentlemen, welcome
to “The Rain Forest Revue.”
Today we'll be taking you on a
journey into the exciting and
mysterious world of tropical
rain forests—a world where it’s
warm and green year-round
and where it rains nearly every
day. A
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NARRATOR

From the canopy to the forest
floor, many different kinds of
animals live in tropical rain
forests. But not all of these
animals are out and about at
the same time. For example,
some rain forest creatures are
active during the day and sleep
at night. Other rain forest
animals sleep all day long and
come out when it gets dark.

THE RAIN FOREST REVUE

JUNGLE RAIN

Drip, drop, pour and patter
Plip, plop, spit and spatter
Drizzle, drazzle, drain
Jungle rain.

Slip, slop, ripple, run
Trickle down, fall upon
Leaf and limb and flower
Jungle shower.

Crash, smash, lightning flash,
Raindrops splash, creatures dash.
Sticky, steamy, warm

\ Jungle storm.

Rivers run, full and flowing

Plants are lush, green and growing.
Clouds begin to fizzle,

Jungle drizzle.

Sun comes out, shines and gleams
Scattered drops and rising steam
Are all that now remain

Of jungle rain.

DAY AND NIGHT IN THE JUNGLE

In the daytime
Monkeys swing
Sloths cling
Songbirds sing.

Orchids bloom
Insects zoom
Parrots chatter
Raindrops patter.

Snakes slide

Lizards glide

And nighttime creatures
Sleep and hide.

snap fingers in rhythm

rub hands together in
rhythm, getting faster

pat knees in rhythm,
getting even faster

rub hands together in
rhythm, getting slower

all groups say—rhythms
slow down and finally stop

In the nighttime
Big cats growl
Owls holler,
Hoot and howl.

Spiders crawl
Night birds call
Insects click
Crickets “crick.”

Bats beep

Frogs leap

And daytime creatures
Hide and sleep.



WORLD ABOVE THE GROUND

(Sing to the tune of “When You’re Happy and You Know It”)

In the jungle there’s a world above
the ground

(Above the ground!)—(Say it out
loud!)

In the jungle there’s a world above
the ground

(Above the ground!)

Leaves and branches touch the sky

In the canopy so high

In the jungle there’s a world above
the ground.

(Above the ground!)

The canopy is plush and lush and
green

(Lush and green!)

The canopy is plush and lush and
green

(Lush and green!)

Nearly 60 feet or more

Up above the jungle floor

The canopy is plush and lush and
green.

(Lush and green!)

THE OKAPI (oh-KAH-pee)

A strange animal is the okapi

With its stripes and ears big and
floppy.

It seems that whoever

Put it all together

Got tired or maybe just sloppy.

The okapi’s a sight, but don’t
laugh—

It’s a relative of the giraffe.

It eats leaves by the dozen

Just like its tall cousin,

But its neck is shorter by half.

The canopy is home to many
beasts

(Many beasts!)

The canopy is home to many
beasts

(Many beasts!)

Some may never, ever go

To the forest floor below

The canopy is home to many
beasts.

(Many beasts!)

They leap and dimb and fly
among the trees

(Among the trees!)

They leap and climb and fly
among the trees

(Among the trees!)

Monkeys, spiders, sloths and slugs

Frogs and snakes and birds and
bugs

They leap and climb and fly
among the trees

(Among the trees!)

All groups repeat the first verse
together.

BLUE BIRD OF PARADISE

In far away jungles, I've heard

Lives a strange and mysterious bird.
It hangs from a tree

Upside down, so you see—

Its behavior is truly absurd.

This jungle bird puts on a show;

It shimmies and shakes to and fro.
It jostles and jiggles,

It waggles and wiggles,

Its long, silky plumes seem to glow.

You may wonder just why it should be

That a bird acts so strange—
Well, you see,

It hangs from a tree

Because it’s a he

And he wants to impress a she.

NARRATOR

All the rain and warmth in the
rain forest means that trees and
other plants are green and
growing year-round. Many of
the trees become giants,
forming a thick layer of leaves,
branches, and flowers high
above the forest floor. This
leafy forest covering, called the
canopy, is loaded with life!

NARRATOR

Many scientists feel that some
of the world’s most interesting
and beautiful animals live in
rain forests. Did you know that
rain forests are home to
gorillas, toucans, orangutans,
and all kinds of cats, bats,
birds, insects, and other
animals? Some of these species
are so amazing it’s hard to
believe they’re real.
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NARRATOR

Ladies and gentlemen, we hope
you’ve enjoyed our show! And
we hope you'll help protect
these special habitats so that
there will always be rain forests
full of marching ants, beautiful
birds, incredible okapis, and all
kinds of other fascinating crea-
tures. Thanks for coming to
our performance.
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THE LEAF-CUTTER ANTS’ PARADE
(Sing to the tune of “When Johnny Comes Marching Home.”)

The ants go marching back and forth
Hooray, hooray!

The ants go marching south and north
Hooray, hooray!

The ants go marching east and west
Looking for leaves to take back to their nest
And they all go marching —

The leaf cutter ants’ parade.

The ants go marching day and night
Hooray, hooray!

The ants go marching, what a sight
Hooray, hooray!

They munch and they crunch and bite and they tear
Cutting up leaves that they find here and there.
And they all go marching —

The leaf-cutter ants’ parade.

The gardens are growing underground
Hooray, hooray!

The gardens are growing underground
Hooray, hooray!

The gardens are growing underground

All over the leaves that the leaf cutters found
And they all go marching —

The leaf-cutter ants’ parade.



BRANCHING OUT: TROPICAL ENCORES

Here are two other tropical rain forest performance ideas for
intermediate and advanced groups:

YANoMAMO: Named after the largest remaining tribe of indigenous
rain forest people in South America, the musical “Yanomamo” focuses
on many of the causes and consequences of deforestation.
Commissioned by the World Wildlife Fund-UK, “Yanomamo” is a
series of songs with accompanying narration. For information on
ordering the musical score and cassette tape of “Yanomamo,” write to
the Customer Service Department of Boosey and Hawkes, Inc., 52

Cooper Square, 10th Floor, New York, NY 10003-7102.

THE TAMARIN TRICKSTER: This play is about the golden lion
tamarin, a tiny endangered monkey that lives in the Atlantic coastal
forest of Brazil. Originally performed by schoolchildren in Brazil, the
play has been translated and adapted for North American audiences.
You can find out more about “The Tamarin Trickster” and about
tamarin captive breeding efforts by writing to the Office of Education,
National Zoo, 3001 Connecticut Ave., NW, Washington, DC 20008.

113



% THE ALL NEwW WATER REVUE

-
OBJECTIVE: “And how did the water get into the pond?” queried the trail
Learn about the water cycle and guide.
the role of people in it. .

"Rain filled up the pond," chorused the class.
‘;G.F‘s’ : : Farther down the trail, she asked, "Where will the water in this

rimary, intermediate . . "
stream go if we follow it far enough?

SUBJECT: "To the ocean," they responded.
Science

"Where does our drinking water come from—the water you use
MATERIALS: for brushing your teeth and washing your hands?"
Copies of the skit on pages 117 )
and 118 Silence.
[ ]

"The underground river?" a brave soul hesitantly replied. Most
elementary children have some understanding of the water cycle. They
know that rain falls on the mountains and flows through rivers to the
ocean, where it evaporates and is blown back to the rain cloud. Rather
they know as much as that standard picture tells them. Few students,
however, are able to put themselves into the picture. They see tap
water appear and disappear, but not, in their minds, as a part of the
same cycle.

THis WATER’S BEEN DRUNK BEFORE

When the children finally learn of the inseparability of the single
aquatic system, they wonder in amazement if the water they drink
might have been splashed about by a dinosaur. And when they realize
that their drinking water might have been drunk before, they squirm in
disbelief until someone declares he'll never drink again. Such responses
indicate they've misunderstood the very basic notion of cycling water
—all water. Although the queasy groans and giggles might be a normal
initial response, students should move beyond this reaction toward an
understanding of the human part of the water cycle.

To achieve this goal, our standard description of the water cycle
should not neglect people and our use of water. Students need that
background information to understand the basics of water shortages,
water pollution, and water conservation.

A Dramartic CYCLE

This skit introduces children to their role in the water cycle. It
begins with the action most familiar to children. “I am a person who
turns on the faucet and gets a drink.” Each child then plays a role
proceeding backward through the cycle, from pipes to a pump and a
water purification plant (for the city cycle), on to a river or the
groundwater, and eventually to rain, clouds, and the sun. At this point,
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children often believe they are finished and need to be reminded that

this does not yet form a cycle. Up to the front of the room come three h—
more students to play the roles of toilet, sewer pipe, and wastewater Ift erii ’Cso':tiﬁce;’;j;; It’ Z,f"et’ "
treatment plant. As each person is added to the line, the chant (see '

cards, following pages) begins again, reinforcing the cycle. —Loren Eisley
TR
The skit physically involves students as well; when the classroom is

full of a living water cycle, you can form circles of cycling water with
different groups of children. The wastewater treatment plant can
release water to the river, or evaporate some, with the sun's help, to
the clouds.

Communities that have both a municipal water supply and
individual wells have the added opportunity to compare both cycles.
Groundwater becomes the focal point of a water source for a well
and a repository for wastewater from the septic tank.

WHAT's MY LINE?

To produce the skit, choose the most appropriate sequence of
statements for your area and make a card for each one. Most cards will
have two statements, the first to be read only once, when the child
enters the cycle. The second statement is read for each turn after that.
The statements can be written on one side of the card, with the name of
the element (pipe, rain, and so on) written in large letters on the other
so the students in the audience can see a cycle forming.

The final sequence in the country cycle, for example, would go as
follows:

I am the sun that evaporates the water/that hangs in the cloud/till it
falls as rain to the ground where it/recharges the groundwater and moves
slowly toward a well/where it is pumped from the ground and/carried
through the house/and I turn on the faucet and get a drink!

Adding on the rest of the cycle, the children will continue:

Then the water is flushed down the toilet . . . and carried by
sewer pipes. . .
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... and into a septic tank where micro-organisms decompose many of the
waste products and return the water to the ground.

The septic tank person could join hands with the groundwater
person to make a physical circle in the room. Ask students to ponder
exceptions and deviations from this cycle. What happens when you
water houseplants with well water? What if you fill up a small
swimming pool? If you pour a toxic chemical down the drain, where
does it go? Where in relation to your septic tank should a well be
located? When the groundwater becomes polluted, how is it cleaned?

Many of the statements for a typical municipal water cycle are the
same as the country cycle. Of course, cards may be added or altered to
be more accurate for your own community. Some communities pump
drinking water directly from rivers (Ann Arbor, Michigan; Washington
D.C.; and Wheeling, West Virginia) or from lakes (Appleton, Wisconsin
and Chicago, Illinois) rather than from groundwater. The river and
lake cards can be substituted into the cycle and the neighboring cards
altered slightly to accommodate them.

And the results? Amid the smiles, giggles, grins, and squeals,
students remember their water cycle. The repetitive cadence serves as a
drill for the message and lays a foundation for an awareness of our
water use. Students begin to see themselves in the water cycle, and that
is a healthier place to be than outside of it.

The original skit in on page 117. An adaptation of the skit,
developed by teachers in Botswana, is on page 118.




ORIGINAL SKIT

PERSON

1. Iam a person who turns on
the faucet and gets a drink!

2. ...and I turn on the faucet
and get a drink!

PipE

1. I am the pipe that carries
water through the town into
homes. ..

2. where it’s carried through the
town into homes. . ..

RAIN (RIVER)

1. Iam the rain that falls to the
ground and follows the
creeks and drains to the
river...

2. ...tillitfalls as rain and into
ariver....

RAIN (GROUNDWATER)
1. Tam the rain that falls to the
ground. ...

2. till it falls as rain. .. .

GROUNDWATER (BOREHOLE)

1. Tam the groundwater that
slowly moves through the
soil until I am pulled up bya
borehole. . ..

2. ...recharges the ground-

water and moves slowly to a
borehole. . ..

PUMPING STATION

1. I am the pumping station that
pumps water into pipes.. ..

2. ... thatis pumped into pipes.

‘WATER TREATMENT PLANT

1. Iam the water treatment
plant that purifies the water,
adding chlorine to kill
bacteria. ..

2. ...that purifies the water.

CLouD

1. Iam acloud that holds water
vapor in the sky. ...

2. ...where it hangs in the

BOREHOLE

1. Iam the borehole that
pumps water from the

SUN

1. Iam the sun that evaporates
the water. ... .

ground to the standpipes. .. .
2. ...that pumps water from
the ground to the stand-
pipes.. ..
ToILET

1. Then... the water is flushed
down the toilet. . . .

RESERVOIR

1. Iam the reservoir that holds
water for the town until it is

GROUNDWATER (RIVER)

1. Tam the groundwater that
slowly moves through the
soil until I seep into a
river.. ..

2. ...recharges the ground-
water and moves slowly to a
river. . ..

SEWER PIPES
1. ...and carried by sewer
pipes....

WASTEWATER TREATMENT PLANT

1. ...to the wastewater
treatment plant where it is
filtered, treated, and released

pumped into the treatment
plant....

2. ...thatholds water for the
treatment plant. . ..

RIVER

1. Iam the river that flows into
the reservoir. . . .

2. ...thatflows to the reservoir.

to the marshes. . ..

SEPTIC TANK

1. ...tothe septic tank under
the house where micro-

organisms decompose many
of the waste products and
return the water to the
ground.
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BOTSWANA ADAPTATION

PERSON

1. Tam a person who turns on
the faucet and gets a drink!

2....and]I turn on the faucet
and get a drink!

RIVER

1. Iam the river that flows into
the reservoir. . . .

WASTEWATER TREATMENT PLANT

1. ...to the wastewater
treatment plant where it is

PIPE

1. T am the pipe that carries
water through the town into
homes.. .

2. ... whereit’s carried through
the town into homes. . ..

PUMPING STATION

1. I am the pumping station that
pumps water into pipes.. . .

2. ... thatis pumped into pipes.

2. ... that flows to the reservoir. filtered, treated, and released
to the marshes. . ..
TOILET SEPTIC TANK
1. Then...the water is flushed 1. ...to theseptic tank under
down the toilet. . .. the house where micro-
organisms decompose many
of the waste products and
SEWER PIPES return the water to the
1. ...and carried by sewer ground.
pipes. ...

WATER TREATMENT PLANT

1. Iam the water treatment
plant that purifies the water,

adding chlorine to kill
bacteria. ..
2. ...that purifies the water.
RESERVOIR

1. Iam the reservoir that holds
water for the town until it is
pumped into the treatment
plant....

2. ...thatholds water for the
treatment plant. . ..
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A Conservation Drama

TROUBLE IN TIKONKOWO
A
SCENE ONE CAST OF CHARACTERS:
(All trees should be wearing their names printed on signs.) Old Pa Cotton
. . Miss Mango

Old Pa Cotton: Oh, the things I've seen standing here all these years. I Mr. Pawpaw

am a very old cotton tree. The young seedlings call me Old Pa Tree Police (#1, #2, #3)

Cotton. I've seen a lot over the years. Too much! In fact, it’s all very Miss Ghelui

sad. All this land used to be a big forest. Many of my brother and Mr. Kola

sister trees stood here with me around this little village called Mr. Kandji

Tikonkowo. We were so many back then. Of course, the village was Miss Tijui

much smaller. As I've stood here, I've watched the village get bigger Mr. Leguminous Tree

and the forest get smaller. And it is still happening. But there are a Villagers:

few of my tree friends left. Bewa (farmer)
(Enter Mr. Palm Tree) Kayma (Bewa’s wife)

Ngegba Botu (hunt

Mr. Palm Tree: (very bluff) ’'m Mr. Palm Tree. I just want to tell you Aflfnz (Igng(baLf:ui;‘)e )

about some of my uses. I am VERY IMPORTANT. In fact, you real-
ly need me. I’ll make your life nice and easy. As you know, I can
make you stout and make your sauce sweet with palm oil. I can also
make you feel fine when you drink palm wine. Without me, you
wouldn’t have baffas or hammocks. I make it easy for you to relax
and enjoy. Right now I want you to meet my sister, Miss Mango.

(Enter Miss Mango)

Joe Vamboi (Ngegba’s son)

Miss Mango: (very vain, pushy). Hey, 'm Miss Mango. My fruit is very
sweet to eat. And when the sun is strong, you've got it made in the
shade if you sit under me. My wide branches will protect you from
the sun. You can even use my leaves for medicine and my limbs for
firewood. Come on, Mr. Palm Tree. Let’s go.

(Exit Mr. Palm Tree and Miss Mango. Enter Mr. Pawpaw—running, out
of breath and suspicious.)

Mr. Pawpaw: (the tree thief) Let me tell you quickly who I am. I am Mr.
Pawpaw. I don’t have too much time because the tree police are
chasing me. You see, I like to tell lies to my friends and steal their
roots. But I won’t lie to you now. People like me because I grow
quickly and my fruit is large and sweeter than any other fruit. You
can also use my leaves for medicine, and small children like to use
my stems to make toys. Well, I’ve got to run. . . . bye-bye.

(Exit Mr. Pawpaw, running. Enter Miss Gbelui. Enter three Tree Police.)
Tree Police: (Run in chasing Pawpaw)

#1: Where did the Pawpaw go?

#2: We have to catch him and put him in the cell.
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Miss Gbelui: Mr. Pawpaw was just here, but he has gone. He’s probably
off telling more lies somewhere.

Tree Police #3: OK, let’s go after him.
(Exit Tree Police, running.)

Miss Gbelui: You can be certain I would never tell tree lies or steal
roots. I help people. If you boil my bark, I can make medicine that
cures yellow fever. You can also use my bark to dye cloth and raffia.
It makes a beautiful yellow color.

(Enter Mr. Kola, Mr. Kandi, Miss Tijui, and Mr. Leguminous Tree.)

Mr. Kola: Ah, Miss Gbelui, people need you, but they need me too. I
keep them awake when they don’t want to sleep and make them feel
fine. In fact, people give away my fruit and call it the gift of life. I'm
the kola.

Mr. Kandi: You think you're so important, Mr. Kola. Well, people need
me more. They use me to build houses, kitchens, latrines, and
schools. That’s more important than staying awake. Without Kandi,
people w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>