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All education is environmental education. By what is included or excluded, we teach students
that they are part of or apart from the natural world. To teach economics, for example, without
reference to the laws of thermodynamics or those of ecology is to teach a fundamentally

important ecological lesson

that physics and ecology have nothing to do with the

economy. That just happens to be dead wrong. The same is true throughout the curriculum.

David W. Orr, What is Education for? 1991:52.

Abstract

The concept of education is changing and that
of the environment is also becoming different.
Is environmental education: (1) a type of
education to improve the environment; (2) ed-
ucation to improve the environment of educa-
tion; or (3) a type of education to improve the
education of people? In this chapter we focus
on the ontology of the environment. In epis-
temology, we try to understand the nature and
identity of the world around us and what
environmental education is about. The purpose
of environmental education is to cultivate
citizens that: (1) have a working knowledge
of environmental systems; (2) have concerns
about environmental problems; and (3) have
the capabilities to solve and actively partici-
pate in implementing solutions. Environmental
problems must be solved through a root cause
process, and environmental educators need to
change the public’s mind on environmental
issues using realistic and attainable education
targets to establish environmentally friendly
behaviors. Through outdoor, classroom, and
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nature-centered education programs, our goal
is to establish important curriculum goals and
novel learning methods for environmental
education. Our goal is to have stakeholders
consider environmental issues with open
minds, understand the needs of other stake-
holders, take a leadership role recognizing the
existing and emerging environmental issues,
and internalize them into specific environmen-
tal protective action plans.

1.1 Introduction

There are many definitions of education, but for
education theory, Albert Einstein, who was a
leader in pioneering educational reform point,
had a unique point of view. He said: education is
what remains after one has forgotten what one
has learned in school (Fig. 1.1). Before the
nineteenth century, education was the process of
remembering or memorization. The San Zi
Jing (Three-character Sutras) {=54%) that
had been passed down to the people since the
Southern Song Dynasty in China-proposed:
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Fig. 1.1 Education is what remains after one has forgotten what one has learned in school (Einstein 1879-1955)
(Cheng-Jun Fang at the Busan National Science Museum, Busan, Republic of Korea, 2019) (Photo by Wei-Ta Fang)

Recite them with the mouth, and ponder over
them in your hearts. Do this in the morning; do
this in the evening.

Sun Zhu (}£¥) (1711-1778) of the Qing
Dynasty once said:

After reading three hundred Tang poems, you
can at least in tone poems even if you can’t write
them.

It has always been the case that students learn
as much as possible until they become familiar.
However, there are other theories that have
always been disgusted with learning. Einstein
believed that real learning is the process of
internalizing information. Wang Yangming
(EPFBEA) (1472-1529) of the Ming Dynasty
stated in the Book of Instructions for Practical
Living and Other Neo-Confucian Writings

(EZ$%) that the most important things
reading requires is self-mindedness, understand-
ing second, and finally memorization. A friend
once asked him, “How can I read a book but I
can’t remember,” Yangming’s response was:

As long as you know, how do you remember?
To know that it is the second meaning, you need
to know your own self-ontology. If you want to
remember, you do not know; if you want to
know, you don’t see your own identity in your
mind.

In other words, the more a human learns, the
more they have yet to learn. If the purpose of
learning information is because of a test
requirement, then the information stored in our
short-term memory serves the purpose of taking

the examination, but recalling the information is
often not possible because the information is not
true memory. As students we’ve all experienced
memorizing an amazingly large amount of in-
formation for an exam and flushing these data
from our minds as soon as the exam was over.
However, there are instances where information
can be recalled for no apparent reason. These
remnants of information that we internalized is
what was really learned. Therefore, education
and learning were intended to convey human
thought through books; however, history shows
that we’ve endured at least seventeen global
pandemics since the 1300°s (Piret and Boivin
2021) and two world wars in the twentieth cen-
tury. Since then, all established education meth-
ods are constantly being recast. Recitation no
longer has a place in the original meaning of
education. Yuval N. Harari (1976-), the author
of Sapiens: A Brief History of Humankind
(2011), and Homo Deus: A Brief History of
Tomorrow (2016), argued in 21 Lessons for the
21st Century (2018) that the existing education
system should use critical thinking, problem
solving, effective communication, collaboration,
and creativity to replace the current emphasis on
intellectual indoctrination (Harari 2018).

If the concept of education is changing, then
the definition of the environment is also
changing. David W. Orr (1944-), a professor of
environmental and political studies at Oberlin
College, once said: All education is environ-
mental education (Fig. 1.2; Orr 1991:52).
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Fig. 1.2 All education is
environmental education
(Cheng-Shun Fang at Fulong,
New Taipei City, Taiwan,
2020) (Photo by Wei-Ta
Fang)

When we teach environmental education, we
often ask our students and ourselves: Is envi-
ronmental education, the process to improve the
environment, to improve the educational envi-
ronment, or to improve the education of people?
We need to understand the own body of human
beings and to enhance the thinking from the
original human engraved thinking. In the process
of interpretation, we understand epistemology to
understand the nature of matter and understand
what the environment is.

1.1.1 The Environment is a Concept

The environment refers to the space in which hu-
man beings can perceive their surroundings. In
space, you can perceive all things that change in
structure and function over time. In other words,
the true nature of all things must be in a certain
environment, even a vacuum is regarded as an
environment (Baggini and Fosl 2003). Therefore,
the environment is a concept that is bounded by
space. However, in phenomenology, the envi-
ronment incorporates the concept of time. The
Austrian philosopher Edmund Husserl (1859—
1938) believes that the human impression of the
environment and the world will not gradually

disappear due to the evolution of time, and
because of the memory function of the brain, the
human impression of the deceased. Therefore, the
existence of the deceased can persist in perpetuity
in the world as long as the living still remembers
those that came before because they are stored in
the brain as a living impression. These existing
memory phenomena gradually change the human
imagination of the dead over time. The concept of
the environment means different things to different
people because every person has their own inter-
pretation or understanding of their environment,
which is based on the spatial and temporal ele-
ments that they’ve experienced. In an ideal world,
the definition of environment would mean the
same to everybody, but inevitably, each person’s
view of the environment is different.

For phenomenon scholars, existence is a base
on self-awareness of all phenomena. Therefore,
the person’s environment is the perceptual med-
ium of a living being to an external stimulus,
including the systemic sum of space and time of
the instinctive response to the external stimulus
(Crowther and Cumhaill 2018). What a living
organism understands about its environment
includes the perception of elapsed time and dis-
tance in its space. Therefore, to understand the
nature of things, we must also recognize or be



cognizant of the changes in our environment
through space and time (Baggini and Fosl 2003).

The definition of environment varies with
context and discipline. For biological/ecological
systems, the natural environment refers to the
sunlight, climate, soil, hydrology, and other
ecosystems in which animals and plants coexist
and within which we live. The social environ-
ment refers to the constitutive state formed by the
social, psychological, and cultural conditions
associated with human life and culture. From the
perspective of environmental protection, the en-
vironment refers to the earth on which human
beings depend. Therefore, the effectiveness of
achieved protection is a critical indicator for
revealing environmental quality in a region
(Huang et al. 2014). In addition, we also need to
understand the definition of environment in terms
of regulations.

1.1.2 Lost in Translation

As it turns out the words environment and edu-
cation were originally considered nouns and
verbs and later translated and adopted into Asian
cultures about one hundred years after appearing
in English culture. We began to think about the
concept of environmental education after World
War II. In their 1947 book Communitas, the
Goodman brothers talked about the planning of
urban space where they discussed the idea of
establishing green belts around cities and the
design of industrial spaces, which at the time
were utopian concepts (Goodman and Goodman
1947). They believed that a large part of the
environmental education of the children would
be based on technology; whereas a child brought
up in a modern suburb or city might not even
know what work papa does at the office. They
also criticized the idea of environmental educa-
tion because they felt environmental education
was very close to the construction education of a
built environment. In fact, it was far from the
concept of environmental education.

From 1965 to 1970, US industrial production
grew at a rate of 18% and at the same time, it
boosted the economies of its World War II allies.
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However, the over-emphasis on development led
to increased environmental pollution and since
the 1960s, environmental problems arising from
industrial development continue to emerge (e.g.,
love canal, Fowlkes and Miller 1987). The green
agricultural revolution widely used chemical
fertilizers and pesticides and among them,
Dichloro-Diphenyl-Trichloroethane (DDT) hin-
dered the reproductive ability of birds and
reduced biodiversity. The book, published by
Rachel Carson’s book, Silent Spring (1962)
pointed out the consequences associated with the
use/abuse of pesticides, which become incorpo-
rated into food chains and webs, negatively
impacting natural ecosystems and human health.
Carson believed that human beings should treat
the surrounding environment and animals with a
life-loving vision. She said: The public must
decide whether it wishes to continue on the
present road, and it can do so only when in full
possession of the facts (Carson 1962:30). In the
post 1960s, the slogan of environmental protec-
tion rang through the sky and the concept of the
environmental protection movement gradually
espoused the definition of environmental educa-
tion in conservation.

1.2 Definition of Environmental
Education

The term environmental education appeared in
1947. So, when did the earliest definition of
environmental education come into being? The
concept of environmental education in terms of
modern pedagogy and its evolutionary history
feels closely tied to our understanding and de-
velopment of human psychology, sociology, and
how humans learn. In this context, environmental
education is a relatively recent field of study and
predicated on the acceptance of our hypotheses
by a small community of scholars.

If we look further back in time at the devel-
opment of human cultures at a time when formal
education systems did not exist, our ancestors
then need to be recognized. In many/most
indigenous cultures, the people learned about
the environment within which they lived and
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passed their knowledge and skills to future gen-
erations, otherwise, they all died.

We, therefore, also need to identify several
elements in indigenous cultures that are related to
their knowledge base and resource management
systems that could be of value to western science,
but the semantic issues associated with Tradi-
tional Ecological Knowledge (TEK) and Tradi-
tional Ecological Management (TEM) can be
overwhelming (Song et al. 2021). We may regard
that TEK and TEM should be considered to be an
element of the environment associated with
indigenous cultures that is defined by their rela-
tionship and interactions with the environment,
including all of the other biotic, abiotic elements
present in their habitats. So, let’s take the defi-
nition way back and show how we used TEK and
TEM to develop our knowledge systems relative
to western science.

Initial Definition
of Environmental
Education

1.2.1

In 1962, Carson explained the importance of
environmental protection and hoped to learn the
ecological balance of nature through human
awakening would achieve the purpose of har-
monious coexistence between human and nature.
In 1965 at an education seminar at the University
of Keele environmental education was proposed
as a theme, becoming the first conference in the
UK to use the term environmental education
(Palmer 1998). The meeting participants agreed
that environmental education should become an
essential part of all citizens, not only because of
the importance of understanding aspects of their
environment, but because of its immense educa-
tional potential in assisting the emergence of a
scientifically literate nation. The meeting
emphasized that teachers’ participation in basic
education research should be strengthened to
accurately determine the teaching methods and
content of environmental education that are most
suitable for modern needs. Therefore, the United
Kingdom held a Council for Environmental
Education in 1968.

In 1969, William Stapp (1929-2001), a pro-
fessor at the University of Michigan, School of
Natural Resources and Environment (SNRE),
first defined environmental education as a pro-
cess producing a citizenry that is knowledgeable
concerning the biophysical environment and its
associated problems, aware of how to help solve
these problems, and motivated to work toward
their solution (Stapp et al. 1969:30-31).
According to Stapp, the purpose of environ-
mental education was to cultivate citizens who
had environmental knowledge, were concerned
about environmental problems, and had the
ability to solve and actively participate in the
resolving the issues. Environmental problems
should be resolved using root cause analyses and
environmental educators should change the
minds of the existing education targets and
establish environmentally friendly behaviors.

Stapp is considered the father of environ-
mental education in the United States of America
(USA). He helped plan the first Earth Day in
1970, drafted the National Environmental Edu-
cation Act, served as the first director of United
Nations Education, Scientific and Cultural
Organization (UNESCO), the first director of the
Environmental Education at UNESCO, and pro-
moted the first inter-governmental meeting of
146 countries and territories in Tbilisi, the former
Soviet Union, in 1978. In 1984, Stapp assisted
students to investigate cases of hepatitis infec-
tions from the Huron River, identify the cause of
the problem, and worked with the local govern-
ment to find a solution. In view of the importance
of river surveys, he founded the Global Rivers
Environmental Education Network (GREEN) in
1989. He cooperated with elementary schools in
Ann Arbor, Michigan, USA and conducted many
field trips with local elementary students and
they investigated and taught students about
problems in the natural environment and how to
interact with them. He cared about academic
research and more about social services, and led
college students to promote environmental
monitoring programs and successfully rehabili-
tate the Rouge River. In western science, the
roots of environmental education can be traced
back 1960s as early as the eighteenth century



when Jean-Jacques Rousseau stressed the
importance of an education that focuses on the
environment (Rousseau and Bloom 1979).

1.2.2 The Extended Definition
of Environmental
Education

Stapp and his colleagues promoted the definition
of environmental education, which was based on
American pragmatism. They believed that
emphasizing environmental knowledge could
change reality through the power of action.
Therefore, practical experience in environmental
education was considered important because it
emphasized taking knowledge and using that
knowledge and/or experience to solve problems
on natural resource management (Disinger 1985;
1990). Thus, environmental action or doing was
better than dogma, and environmental experience
was better than rigid principles. Therefore, the
concept of environmental education had evolved
to become a critical and creative clarification for
research questions and value clarification (Harari
2018), interpreting environmental knowledge as
a process of assessing the real environment, and
scientific exploration (Fig. 1.3). The spirit of
humanity, the standard of conduct was then
incorporated into the real environment of human
beings.

To promote environmental protection, aca-
demic institutions needed to provide environ-
mental education-related courses such as basic
environmental research, science, planning, man-
agement, economics, society, culture, and engi-
neering. At the grade school level, the students
should be taught the history of environmental
protection and environmental protection mea-
sures. The aforementioned courses are meant to
be broad because the environment and the asso-
ciated issues are complicated. The environment
and its associated ecosystems are not one size fits
all. Not only are ecosystems different from one
another the variation within each is vast. As such,
Wals et al. (2014) considered the learning con-
tent of environmental education to be multi-
disciplinary, based on environmental problem
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assessment, critical thinking, morality, creativity,
and make judgments on environmental issues.
The process of environmental education helps
observation and problem-solving, with the
opportunity for individuals to promote environ-
mental improvement actions to ensure positive
environmental behaviors (Fig. 1.4). Therefore,
environmental education includes the social,
abiotic, and biological aspects, of the environ-
ment including natural resource conservation,
environmental management, ecological princi-
ples, environmental interactions and ethics, and
sustainability (Fig. 1.5).

Environmental Education is defined in many
ways, but each definition considers it to be a
discipline or process that teaches us how to
behave in a manner that promotes the responsible
management of our environment and resources.
This then helps the environment function in a
more natural way, rather than healing anthro-
pogenic wounds. We detected the Environmental
Education Act in Taiwan (Republic of China),
there is....as a discipline that enhance the envi-
ronmental awareness, environmental ethics, and
responsibility of the nation taking as a whole, so
as to safeguard the ecological balance of the
environment, respect lives, promote social jus-
tice, and cultivate environmental citizens and
environmental learning communities (The Envi-
ronmental Education Act) (Ministry of Justice
2017). Therefore, in terms of education content,
environmental education was intended to inte-
grate aspects of biology, chemistry, physics,
ecology, earth science, atmospheric science,
mathematics, and geography as an integrated
discipline toward an education for sustainability
(EfS) (Evans 2020). Methods of educational
research include the applied social sciences such
as psychology, sociology, culture, history,
anthropology, economics, political science, and
information science.

The First International Working Meeting on
Environmental Education in the School Cur-
riculum was organized by the UNESCO, and the
International Union for Conservation of Nature
(IUCN) in Nevada, USA in 1970. A participant
resolution developed the statement that the ele-
ments of environmental education are not
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Fig. 1.3 Academic - 3 ; s s -
institutions need to provide
environmental education-
related courses such as basic
environmental research and
environmental science such as

a study camp, Taipei, Taiwan, |
2019 (Photo by Yi-Te
Chiang)

Fig. 1.4 Environmental
education helps develop
observation and problem-
solving skills and provides
opportunities for individuals
to promote environmental
improvement actions to
ensure positive environmental
behaviors (Audubon Nature
Center, Rhode Island, USA,
2015)(Photo by Wei-Ta Fang)

Fig. 1.5 The target of
environmental education
should include a continuum
from primary school to the
university and include
theoretical, practical, indoor,
and outdoor experiences. This
is a group of people enjoying
nature in a Swiss
environmental education
program in 2009 (Matterhorn, [ @
Great north faces of the Alps,
Valais, Switzerland) (Photo
by Wei-Ta Fang)
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Fig. 1.6 Environmental
education also includes the 1
dissemination of
environmental education with
outdoor media (Wei-Ta Fang,
Ben A. LePage, and their
students at Dagouxi Riverside 8
Park, Neihu, Taipei, Taiwan, 4
2021) (Photo by Yi-Te
Chiang)

completely combined by any single discipline. It
is the product of partnerships built on sound
science, public awareness, environmental issues,
and outdoor educational methods (Fig. 1.6).
UNESCO specifically stated that environmental
education programs taught students a respect for
the nature and natural environments and raised
citizens' environmental awareness (UNESCO
1970). Therefore, the organization emphasized
the importance of environmental education in
protecting the society’s quality of life in the
future by protecting the environment, eradicating
poverty, minimizing inequality, and ensuring
sustainable development. Cerovsky (1971, p. 4)
defined environmental education as.
...a process of recognizing values and clarifying
concepts in order to develop skills and attitudes
necessary to understand and to appreciate the
interrelatedness among man, his culture, and his
biophysical surroundings. Environmental educa-
tion is also entailed practice in decision-making

and self-formulation of code behavior about issues
concerning environmental quality.

The target of environmental education
includes education in the school system, and
education from primary, middle, vocational, and

universities, and research
institutes. However, environmental education
also includes the dissemination of environmental
education, including print, books, websites, and
other media. In addition, aquaria, zoos, parks,
and nature centers in social environmental edu-
cation should all provide ways to teach citizens
about the environment (Fig. 1.6) (see Box 1.1).

technical schools,

Box 1.1: The Legal Definition

of Environmental Education,

Republic of China (ROC)

The Article 3 of Republic of China’s
Environmental Education Act stated as
Environmental education: Referring to the
adaptation of educational means by which
to culminate the citizens to understand
their ethnical relationship to the environ-
ment, enhance the citizens’ environmental
protection awareness, skills, attitudes and
values, and steer the citizens to emphasize
the environment and adopt actions to
achieve a civility education process that
harbors sustainable development.
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1.2.3 The Goals of Environmental
Education

The attendees of the Tbilisi Conference in 1977
endorsed goals for environmental education into
five categories (UNESCO 1977). They are:

e Awareness: to help social groups and indi-
viduals acquire an awareness of and sensitiv-
ity to the total environment and its allied
problems;

e Knowledge: to help social groups and indi-
viduals gain a variety of experiences in and
acquire a basic understanding of the environ-
ment and its associated problems;

o Attitudes: to help social groups and individ-
uals acquire a set of values and feelings of
concern for the environment and the motiva-
tions for actively participating in environ-
mental improvement and protection;

e SKkills: to help social groups and individuals
acquire the skills for identifying and solving
environmental problems; and

¢ Participation: to provide social groups and
individuals with the opportunities to be ac-
tively involved at all levels in working toward
resolving environmental problems (UNESCO
1977, p. 71).

Table 1.1 Environmental Education Goal Levels

Goal Level 1 Knowledge and Ecological Foundation

1

Hungerford et al. (1980) organized and sug-
gested that these goals should be operationalized
within the school curriculum and categorized
into four (4) levels (Table 1.1 and Figs. 1.7, 1.8
and 1.9).

1.3 Approaches to Environmental
Education

In this section we discuss various methods/
pedagogies used in the field of environmental
education. Environmental education, like science
education, is interdisciplinary and offers a variety
of learning strategies, which are determined by
learning resources, learning time, learning space,
learning curriculum, and student attributes. These
differences all affect education approaches in
some way. We briefly describe outdoor educa-
tion, classroom education, and nature-centered
education. We include the following seven
methods, including: school environmental edu-
cation, school nature education, place-based ed-
ucation, and projects curricula; and nature center
education in social and environmental education,
science and environmental education in zoos and
museums (Falk 2009; Falk and Dierking 2014,
2018; Ardoin et al. 2016) or environmental

To provide the receiver with sufficient knowledge in ecology, which will permit him/her to
eventually make ecologically sound decisions with respect to environmental problems

Goal Level 2

Conceptual Awareness of Issues and Values

To guide the development of conceptual awareness how individual and collective actions might
influence the relationship between quality of life and the quality of the environment and how these
actions resulted in environmental issues, which must be resolved through investigation, evaluation,
values clarification, decision-making, and finally, citizenship action

Goal Level 3 Issue Investigation and Evaluation

The development of the knowledge and skills necessary to permit receivers to investigate
environmental issues and evaluate alternative solutions for remediating these issues. Similarly,
values are clarified with respect to these issues and alternative solutions

Goal Level 4

Environmental Action Skills and Participation

To guide the development of the skills necessary for receivers to take positive environmental action
for the purpose of achieving and/or maintaining a dynamic equilibrium between quality of life and

that of the environment
Source Hungerford et al. (1980)
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Issues Investigation

<% Goals for
o Environmental Education

nd Evaluation <5

Conceptual Awareness of
Issues and Values

Ecological Foundations

Fig. 1.7 Goals of environmental education (adapted and modified after Hungerford et al. (1980) and revised by Wei-

Ta Fang)

Fig. 1.8 Harold Hungerford (left), Trudi Volk (middle),
Arba’at Hassan (right) (Photo by Arba’at Hassan)

education using surveys, assessments and actions
on environmental issues (Hsu et al. 2018), and
science-technology-society (STS) (Winther et al.
2010). Each approach addresses important cur-
riculum goals and novel learning methods for
environmental education. Therefore, environ-
mental educators should choose and apply the
most effective methods for their students and

Fig. 1.9 Harold Hungerford (left), mentor and advisor of
Arba’at Hassan (right) (Photo by Arba’at Hassan)

environment. We also explore sustainable devel-
opment education from the perspective of envi-
ronmental education. We also understand that a
well-rounded curriculum aims to strengthen en-
vironmental awareness and environmental sensi-
tivity, environmental knowledge, environmental
ethics and values, environmental action skills,
and environmental action experience. We explore
values, topics, and learning in the context of
Bamberg and Moeser (2007), Winther et al.
(2010) and Dillion and Wals (20006).
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1.3.1 Outdoor Education

Outdoor education is based on a place-based
education and project curricula in the United
States that include: the Project Learning Tree,
Project WILD, and Project WET. In addition,
surveys, assessments, and actions on environ-
mental issues, as well as environmental educa-
tion in STS that can be used for exploration,
included the following methods (Braus and
Wood 1993; Engleson and Yockers 1994).

1.3.1.1 Uses of the Senses

Let the learners use their senses to experience
nature directly using their eyes, ears, nose, tongue,
and body to feel the environment over the four
seasons (Fig. 1.10).

1.3.1.2 Physical Exercises

and Explanations
By using real examples, objects that can be
obtained, and through practical methods, the
natural or scientific phenomena contained in the
environment are directly explained by practical
performance, allowing learners to observe
directly or actual experience (Fig. 1.11).

1.3.1.3 Surveys and Experiments

Let learners think about environmental issues
and environmental phenomena through the steps
of generating a hypothesis, survey, data collec-
experiments,

tion, data collection, analysis,

Fig. 1.10 Use of the senses (Photos by Arba’at Hassan)
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Fig. 1.11 Physical exercises and explanations (Photos by
Arba’at Hassan)

writing of small papers, briefings, etc., and
actually discuss what happens behind various
environmental phenomena problem.

1.3.1.4 Attractions Travel

Let learners go to various attractions and actually
visit forests, mountains, seashores, wetlands and
other areas to observe and obtain first-hand
tourism and observation experiences (Fig. 1.12).
Each observation and survey is a purposeful ac-
tivity, and learners can learn about certain topics
in advance through books, the Internet, and
scenic spot information.

1.3.1.5 Research Questionnaires
and Interviews

An issue questionnaire is performed through
research methods for small papers. Through this
approach, learners can obtain relevant environ-
mental information. The perceptions and ideas of
different interviewers, in addition to quantified
research data, are to conduct interviews to
understand qualitative information and to make
more environmental issues for an in-depth dis-
cussion (Fig. 1.13).

1.3.1.6 Outdoor Observation of Nearby
Places

Using the method of place-based education,

selecting nearby places, conducting environ-

mental surveys or observation activities, actually

guiding learners to study in outdoor environ-

ments, and helping learners to understand the
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Fig. 1.12 Outdoor education is based on a place-based
education and project. The U.S. Environmental Protection
Agency (U.S. EPA), North American for Environmental
Education (NAAEE), and Environmental Protection
Administration of the Executive Yuan, Republic of China
(Taiwan EPA) are the key to promote environmental
education as partnerships. They jointly launched the
Global Environmental Education Partnership (GEEP) in

Fig. 1.13 Research questionnaire and interview (Photo
by Arba’at Hassan)

natural exploration, experience, and awareness
(Fig. 1.14).

1.3.1.7 Data Collection and Interviews
Let learners collect the data on specific environ-
mental issues so that they can have a deeper

2014, with the vision of creating a sustainable future
where people and the environment prosper together
through the power of education. The GEEP established
the Asia—Pacific Regional Center (APRC) in Taiwan as a
network center for environmental education in Southeast
Asia in 2019 (Toucheng Leisure Farm, Ilan, Taiwan,
2021; please see https://geepaprc.org/en) (Photo by Wei-
Ta Fang)

Fig. 1.14 Outdoor observation at nearby mangrove
places (Photos by Wei-Ta Fang)

understanding of related environmental issues or
areas of study, through the library, Internet, pho-
tographs, and interview specific people to help
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Fig. 1.15 Assembly photos. Left side: People need to
help clarify questions when facing environmental prob-
lems (Yongchunpi Wetland Park, Taipei, Taiwan, 2021)

clarify questions when facing environmental prob-
lems if more information is needed (Figs. 1.15).

1.3.2 Classroom Education

Classroom education in environmental education
includes campus environmental education, which
can develop place-based education, project cur-
ricula, and STS (Winther et al. 2010). During the
learning process, teachers are encouraged to
participate in professional learning sessions, and
fully understand the learner’s learning role, that
include:

1.3.2.1 Reading and Writing

In the classroom, students read environmental
issues and events and write their thoughts and
feelings in notebooks. Younger students can
draw their thoughts and ideas (Fig. 1.16).

1.3.2.2 Case Study

Let learners directly collect and integrate data on
environmental issues or discuss and assess the
environmental impact of related issues on our
day-to-day lives and to think about how to deal
with environmental damage (Fig. 1.17).

1.3.2.3 Value Clarification

Let learners use each other’s relationships
between value and morality for discussion and
communication. During the discussion, through
mutual discussions, establish conclusions that
everyone can accept to assist learners to establish

(Photo by Yi-Te Chiang); Right side: Data collection and
interview on the charcoal making from mangrove trees,
2008 (Photos by Arba’at Hassan)

Fig. 1.16 Reading and writing in the classroom (Photo
by Arba’at Hassan)

Fig. 1.17 A case study of urban park (Photo by Wei-Ta
Fang)

correct environmental attitudes and values. That
is, set up some ground rules so the environment
remains safe.
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1.3.2.4 Treemap and Brainstorming
Through brainstorming or treemap thinking, help
learners connect different relationships, situa-
tions, ideas, and processes to understand the
relationship of events (Figs. 1.18 and 1.19).

1.3.2,5 Debate

Through debate activities, learners can learn from
different topics facing the environment, and learn
to use data collection, communication, and crit-
ical thinking skills (Fig. 1.20).

1.3.2.6 Group Learning

Through the process of group learning, in addi-
tion to being able to face environmental issues
more effectively and conduct more in-depth dis-
cussions, learners can learn to establish team tacit

LEARNING FROM  Namime
ENUEKUALL,

understanding, self-social ethics norms, and
know the thoughts deep inside themselves. This
illustrates the importance of diversity and inclu-
sion in the program (Fig. 1.21).

1.3.2.7 Environmental Arrangement
Through the environmental arrangement activi-
ties of the beginning of school, festivals, or
parent-teacher talks, let learners participate in the
creation and arrangement of teaching space. In
addition, to help learners have a complete
learning space, they can also learn to judge the
overall environmental learning.

1.3.2.8 Comprehensive Discussions
Scout courses covering aspects of integrated
geography, mathematics, nature, health and

Fig. 1.20 Debate on an environmental issue (Photo by
Arba’at Hassan)

Fig. 1.19 Treemap and Brainstorming session (Photo by
Arba’at Hassan)

Fig. 1.21 The group learning activity (Photo by Arba’at
Hassan)
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Fig. 1.22 All students take part in comprehensive
discussions (Photo by Arba’at Hassan)

hygiene, or Chinese language learning areas, and
in-depth research and discussion on environ-
mental issues and issues (Fig. 1.22).

1.3.2.9 Activity Workshop

Let learners guide the demonstration and teach-
ing of personnel, learn to operate, or produce a
kind of labor course that requires hands-on work,
and use hands-on operations. The process of the
drill included working experience in farming,
forestry, fishing, insect hotel building, animal
husbandry, and the creation of handicrafts
(Figs. 1.23 and 1.24).

1.3.2.10 Game Learning

Game learning is different at different levels. This
is important because it brings to mind what
today’s youth think is important and fun. For

Fig. 1.23 An activity workshop (Photo by Arba’at
Hassan)

example, we think memorization is boring and
old school, what will the younger generation of
student’s think about these new approaches in
50 years? 100 years? How do we keep our
learning methods current in the face of rapidly
changing technologies, norms, and values? In
game learning, open-ended play is adopted. The
rich teaching materials of games are the basis of
learning. In modeled-play, learn using simulated
creatures and playing with pets (Fig. 1.25). In
purpose-framed play, games are used for expe-
rience and teacher-student interaction is used
(Cutter-Mackenzie et al. 2014).

1.3.2.11 Environmental Action

Use STS learning methods to allow learners to
participate in practical environmental actions
such as ecological management, persuasion,
consumerism, political action, and legal action,
and work together to improve environmental
issues (Fig. 1.26).

1.4 Development of Environmental
Education

The implementation of environmental education
is to adopt an infusion method and conduct
integrated curriculum across learning areas to
connect the relationship between the surrounding
their environment. Environmental education
professionals generally believe that the environ-
mental education be integrated into the school
curriculum of each school year, from kinder-
garten to grade 12 (K-12). However, discipline
integration of environmental education has not
occurred in countries around the world. How to
integrate environmental education into the sub-
ject in the school curriculum requires the use of
teaching materials and methods (Fig. 1.27). This
may be related to the type of teaching in each
subject (Simmons 1989). If the core of environ-
mental education is to incorporate the behavioral
decisions of governments, enterprises, families,
and individuals into the education process, then
the development of environmental education
from kindergarten to grade 12 (K-12) needs to be
considered and economic development, a parallel
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Fig. 1.24 We are just
another bug on this planet
(Ben LePage at Taiwan Insect
Hall, Taipei, Taiwan, 2022)
(Photo by Swing Chan)

Fig. 1.25 The outdoor game learning (Velsen Otte and
the cat “Noodle”) (Photo by Wei-Ta Fang)

Fig. 1.26 The Environmental action on wetland (Keita
Furukawa, front person, and Jung-Chen Huang at Taijiang
National Park, Tainan, Taiwan) (Photo by Wei-Ta Fang)

trend of environmental development that takes
into account social development.

The teaching model of traditional environ-
mental education is centered on environmental
issues. However, this kind of teaching method
only focuses on knowledge transfer. It does not
consider social emotional learning. At the same
time, it does not consider the formation of en-
vironmental attitudes, and it is difficult to culti-
vate responsibility—environmental behavior
students. Furthermore, environmental education
places too much emphasis on analysis of issues,
so that students learn learned helpless. It has a
sense of despair and helplessness about the future
development of the global environment. It is
impossible to learn through a position of control
—motivation and perseverance to change the
world. In addition, emotional changes in envi-
ronmental education are not easy to change
through indoor courses, students are easily frus-
trated in the classroom, and it is difficult to learn
the true meaning of pro-environmental behavior.
If we say that the past education focused on one-
way narrative transmission, we should then look
at environmental issues with a healthy mindset.
By caring about environmental protection issues,
based on teachers’ pedagogical content knowl-
edge and domain knowledge (Shulman 1986a, b;
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Fig. 1.27 We have
developed environmental
education programs from
kindergarten to grade 12 (K-
12) from the supports of
Ramsar Regional Center—East
Asia and National Geographic
Society during 2018 (Taipei,
Taiwan, 2018) (Photo by Yi-
Te Chiang)

Technology

Pedagogy

Fig. 1.28 The content of teaching content is a kind of
comprehensive knowledge. It is the knowledge that
teachers can use in teaching after integrating various
kinds of knowledge (Illustrated by Wei-Ta Fang)

1987a, b; Fig. 1.28), supporting the idea of a
sustainable worldview, strengthening the content
of various disciplines in a common learning ap-
proach, and internalizing it into specific envi-
ronmental protection actions.

The so-called pedagogical content knowledge
model, the content includes the teacher’s under-
standing of specific subject content, the teacher’s
grasp and use of specific subject content repre-
sentation, and the teachers ‘learning and learners’
understanding. The content of teaching content

2018 Colebrate the Irﬁmmw
YEARMBIRD SEQGaetc

knowledge includes the content of subject
knowledge and general teaching knowledge, and
goes beyond the teaching material knowledge
itself. The teaching content knowledge was pro-
posed by an American educational psychologist,
named Lee Shulman (1938-). He believes that
the subject teaching knowledge goes beyond the
scope of subject expertise and is subject matter
expertise at the teaching level. Shulman pointed
out that teachers’ knowledge can be divided into
three categories, namely, pedagogical knowl-
edge, subject matter knowledge, and pedagogical
content knowledge (Shulman 1986a, b; 1987a,
b). Teaching knowledge emphasizes the princi-
ples, methods, and strategies of teaching. Disci-
plinary content knowledge emphasized teachers’
knowledge on the facts, concepts, principles of
the subject areas, and how they are organized. In
addition, teaching content knowledge empha-
sizes that when teaching, teachers know how to
use a systematic statement of their subject con-
tent knowledge, make it easy for students to
understand the subject content through the most
effective teaching method, and teachers can
understand students’ previous concepts of the
subject content, Reasons for learning difficulties
and strategies for remedial teaching.
Shulman said:

Teaching content knowledge means that teachers
must be able to express what they are teaching. In
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the category of teaching content knowledge,
teachers include the most taught topics and the
most effective forms of expression in the subject.

They are the most powerful analogies,
examples, illustrations, demonstrations, and
clarifications. That is, teachers regroup in special
subjects of the subject and behave in an appro-
priate way to promote students to understand the
content of the teaching. Knowledge of teaching
content also includes teachers understanding
what factors make it difficult or easy for students
to learn about specific concepts when learning,
and to understand the concepts and prerequisite
concepts held by students of different ages and
backgrounds when studying these topics.
(Shulman 1986b:9).

Communication environmental and educa-
tional concepts, goals, methods, and strategies
are based on the concept of immersive environ-
mental education. Explore the in-depth fields of
environmental education according to the differ-
ent cultural and social backgrounds of teachers
(Fig. 1.29). Therefore, based on the critical
analysis of the problem, the process of learning is
more important than the outcome. Moreover, the
limitations of environmental, social, and eco-
nomic issues, are understood, thus the teaching
content can be linked to the real world.

Fig. 1.29 Exploring the in-
depth fields of environmental
education is crucial according
to the different cultural and
social backgrounds of
teachers (Photo by Wei-Ta
Fang)

Environmental education is not only about
providing tools and technology but also necessary
to cultivate students’ environmental literacy.
Therefore, the teaching of environmental educa-
tion, in addition to teaching knowledge, also needs
to inspire students’ social responsibility. There-
fore, environmental education needs to put for-
ward values and strengthen the thinking of
sustainable development in the curriculum. The
main core lies in the fundamental values of “sus-
tainable development education.” UNESCO
defined the core according to the following topics:

1.4.1 Values

e Respect the dignity and human rights of all
human beings worldwide and commit to so-
cial and economic justice for all;

e Respect the human rights of future generations
and promise intergenerational responsibilities
(Kaplan et al. 2005; Liu and Kaplan 2006);

e Respect and care about the diversity of life in
large communities, including the protection
and restoration of the earth's ecosystem; and

e Respecting cultural diversity and promising to
build tolerance, non-violence, and a culture of
peace locally and globally.
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1.4.2 Exploration Topics

1.4.2.1 Environmental Orientation

Environmentally oriented education needs to
include attention on natural resources (like water,
energy, agriculture, forestry, mining, air, waste
disposal, toxic chemical treatment, and biodi-
versity), climate change, rural development, and
sustainability. The purpose of mitigation and
adaptation in the cities, disaster prevention, and
mitigation are to strengthen the understanding of
the fragility of resources and the natural envi-
ronment, strengthen the understanding of the
negative impact of human activities and decision-
making on the environment, and include envi-
ronmental factors. These factors must be con-
sidered in formulating socio-economic policies.

1.4.2.2 Economic Orientation

The Economic Oriented Education needs to
focus on the issues of poverty eradication,
strengthening the social responsibility of enter-
prises and universities, and strengthening the
efficiency of the market economy. The purposes
are to understand limitation, potential on an
economic growth, and how they could affect the
society, environment, and culture. The impact of
environmental protection, culture, and social
justice on the correct assessment of individual
and social consumption behavior is consistent
with the goal of sustainable development.

1.4.2.3 Social Orientation

Socially Oriented Education needs to include
concerns about human rights, peace and human
security, freedom, gender equality, cultural
diversity, and cross-cultural understanding, as
well as emphasis on social and personal health,
and strengthening government management and
people’s governance. Its purpose is to understand
the role of social systems and environmental
change in development and to strengthen models
and institutions of democratic participation. The
democratic participation system provides oppor-
tunities to express opinions, adjust conflicts,
decentralize government, build consensus, and
resolve differences. In addition, cultural assess-
ments in society need to be strengthened to
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protect the values, practices, languages, and
knowledge systems (Arenas et al. 2009). At the
same time, the cultural foundations of social,
environmental, economic, and the sustainable
development, are seen as inter-connected. In
other words, sustainable development emphasizes
interrelationship through culture. In the process of
sustainable development education, it is particu-
larly necessary to pay attention to the diversity of
culture and ethnic groups, and each ethnic group
tolerates, respects, and understands each other in
order to shape the values of equality and dignity.

We can know that the exploration of sustain-
able development education to embedding sus-
tainability from environmental education can be
an overlapping circle model, which is an inter-
secting system (Purvis et al. 2019). This model
recognizes the intersection of economic, envi-
ronmental, and social factors. Based on our
research, we resized the circles to show that one
factor has advantages over the other two. In the
eyes of economists, economy is better than so-
ciety and society is better than environment. This
model means that economy can exist indepen-
dently of society and environment. Therefore, we
use the next more accurate system model for
illustration (Fig. 1.30).

Because human beings cannot survive outside
of their environment, they do not have an envi-
ronment. It is just like a fish without water, which
makes it difficult for them to survive. If we ask
all the fishermen in the sea if overfishing the

{ Sustainable

Development

Fig. 1.30 The environment-oriented, economic-oriented,
and social-oriented rendezvous system (Illustrated by
Wei-Ta Fang)



22

fisheries is a social disaster or an economic dis-
aster, they will then say that it is all the above.
Therefore, the nested dependency model reflects
the reality of this common dependency. In other
words, human society is a wholly owned sub-
sidiary of the environment. An economic society,
without food, clean water, fresh air, fertile soil,
and other natural resources, we are “cooked.”

1.5 Summary

Environmental Education in the twenty-first
century and Education for Sustainable Develop-
ment have also regarded as the key to recon-
structing ecologically responsible citizens to
embrace a pedagogy grounded in ecosocialism
(Arenas 2021). With the adoption of the 2030
Global Education Agenda, United Nations Edu-
cational Scientific and Cultural Organization
(UNESCO) is now using the United Nation’s
recently developed Sustainable Development
Goals (SDGs) to strengthen the Global Action
Follow-up Program on Education for Sustainable
Development (i.e., GAP 2030). In general, the
purpose of environmental education is to culti-
vate citizens who understand the biophysical
environment and related issues, how to help
solve problems, and actively understand the
ways to solve problems (Stapp et al. 1969).
Currently, we provided a wider range of services,
strengthened appreciation of the multicultural
and environmental systems around humanity,
and ensure the sustainable development of hu-
man society. Shin Wang (1945-), the emeritus
professor of the Department of Geographical
Environmental Resources, National Taiwan
University, once said: “Hometown is the begin-
ning of learning. You need to be based on Tai-
wan to look at the world.” The transformation of
social environment and silent environmental
changes to the environmental protection of the
aboriginal people has produced their own views
of environmental redemption (Fang et al. 2016).

At the beginning of the writing of this book, we
always told ourselves in the heart: “The environment
and ecology are extremely vulnerable, and only

1 Introduction to Environmental Education

those of us who are not fame and fortune environ-
mentalists will help the speechless environment.”

In light of today’s social consumerism,
inequality has occurred in three areas: environ-
mental, social, and economic. We strengthen our
creativity sharing our experiences within the ed-
ucation system with others to develop a shared
social imagination. We communicate the concepts
of the environment and education based on the
concept of immersive environmental education.
Therefore, the environmental education concepts,
implementation processes, and education policies
listed in this chapter have achieved the feasibility
of environmental education in various fields
through teaching, research, and practice. Envi-
ronmental education is not just about providing
tools and technologies, it is important to cultivate
a learners’ environmental literacy. Therefore, the
teaching of environmental education, in addition
to teaching knowledge, also needs to inspire stu-
dents’ social responsibility.
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