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After more than twenty years of contemporaryenvironmental educa-

. non, there Is stili an inferior representation of it in schools. By 1990,
, UNESCO recognised that to improvetheeffectiveness of teacherimple-
", mentation of environmental educationin schools.teachersneeded train-
ing. Toelate, thereIs insufficientresearch Into teachertraining in envj-

:.: ronmental education thatcouldprovideInslghts Intoteacherunderstand-
.: lng andhow to positively changeteacher uOderstandings about envi-
;' ronmental education. The aim of this research was to document and
l! examine the changes in teacherunclerstandings of environmental edu-
cation during an in-servicetraining program in environmental ecuca-
tlon,

F To examine teacher change in detail, this research used a qualitative
:/ andnaturalistic inquirymethodologywhileusingacasestudyapproach.
The casestudy showedthat teacherunderstanding was complex and
? affectedby manyfactors that contribute to personal and professional
growth.development and learning.

Research design and procedure
This research used a case study approach that focused on
participants of the environmental education professional
development program EEPIC. EEPIC consists ofseven units
that are presented over seven weeks. Each unit is delivered
within a two-hour block. The EEPICprogram was developed
under the auspices of the Victorian Association for
Environmental Education. The setting for EEPIC was the
Melbourne Zoological Parks and Gardens and delivered by
its education officers.

The structure ofEEPIC lends itself to an inquiry approach. It
covers aspects of the three fundamental pillars of
environmental education i.e, education about, in andfor the
environment. Each unit sets a theme for participants to explore
within the context of environmental education and their
teaching (see Figure 1 for an outline ofEEPIC themes). Each
EEPIC unit identifies outcomes that are clearly defined at the
beginning of each unit in the participant's folder containing
the program's support materials. Every unit incorporates the
following sessions:

• reflection ofprevious week via journal sessions;

understanding/exploration of the week's aspect of
environmental education;

• classroom strategies appropriate to exploring the week's
theme;

• sharing of curriculum ideas/teaching and learning
strategies in This works for me segment;

• discussion of issues related to the readings associated
with the unit.

Every week, two participants were nominated to prepare and
lead discussion in the following week's sessions i.e, Thisworks
for me and Readings. Every participant was given the
opportunity to lead at least one of these sessions during the
program.
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UNESCO identified that one reason for this incapacity to
implement environmental education in schools was the lack
ofteacher training. In the past two or more decades there has
been much research into teacher training as well as the subject
of environmental education. However, there has been
relatively little research that combines these two subjects
(Filho 1996, Ballantyne 1995).

Josephine R. Lang
The University of Melbourne

Aftermore than twenty years ofcontemporary environmental
education there is still an inferior representation ofit in schools.
At best teachers are teaching about environmental issues and
ecological concepts (e.g, Gough 1997, Robottom 1987, Wilke
et al 1987, Linke 1979) as it is described in curriculum
frameworks and syllabuses. But environmental education goes
beyond teaching about environmental concepts and issues (e.g.
Fien 1997,1993, Hart 1997, Gough 1987). It is about changing
attitudes and values for the environment and making decisions
and taking actions to conserve the environment while.
maintaining a quality of life for people.

A s evidence of environmental degradation mounted,
the international community represented by the
United Nations resolved that environmental

education in schools and communities would provide the
appropriate changes in society to promote sustainable practices
to save the planet. Environmental education was enshrined in
the international arena by the United Nations Educational
Scientific and Cultural Organisation (UNESCO) meeting
1976 which developed The Belgrade Charter Frameworkfor
Environmental Education. The framework outlined the
elements ofenvironmental education that would assist schools
to act as change agents to modify human behaviour through a
change ofattitudes and values towards the environment.

The aim of this research was to document and examine the
changes in teacher understandings ofenvironmental education
during an inservice training program in environmental
education known as Environmental Education Programs in
Classrooms (EEPIC).

Tracing Changes in Teacher
Environmental Education
Understanding
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Figure 1: Outline of EEPIC's themes and descriptions for
the seven units

The use ofa combination ofdata gathering techniques ensured
that data collected had reliability and data interpretation was
validated through triangulation of the different data gathering
techniques (Stake 1995; Lincoln & Guba 1985). Initially,
baseline data was collected to determine the current
understanding of environmental education for each teacher
prior to participating in EEPlC. It was decided to use the
conventional written questionnaire to collect this quantitative
data (Neuman 1997) which 'avoidspotential interviewer bias'
(LoSciuto 1981, p. 148) because the interactions between
interviewer and interviewee are minimised. Open-ended
questions in the questionnaire also allowed the opportunity
to incorporate the collection ofqualitative data (Merriam 1998,
1988).

Another characteristic of EEPIC that contributes to its
effectiveness as a teacher professional development program
is that it presents environmental educationwith social-change
objectives and strategies that challenge conventional education
implementation and is committed to the principles of
professional development in environmental education as
outlined in Fien & Rawling (1996) and Robottom (1987).
EEP/C also implemented strategies which effectively
introduce change in teacher behaviour and values such as
recommendations by Hargreaves & Fullan (1992) on
development of knowledge and skills, and delivery of
professional development as intensive on-going inservice
training (Joyce & Showers 1984).

The case studyresearch involved documenting and analysing
the growth and development of teachers who had volunteered
to become involved in the research, while undertaking the
inservice training program on environmental education
(EEPIC). Of the seven teachers that expressed interest in the
research project, six participated in all aspects of the project.
The six research subjects completed the EEPIC program,
established and maintained reflective journals, completed a
survey and participated in an interview towards the end of the
EEPle program. Each of these tasks were utilised as research
instruments for qualitative data collection,

The study uses the grounded theory approach that develops
from inductive analysis. Huberman & Miles (1994) classify

Qualitative interviewing, which is a very different activity
from quantitative interviewing (Bogdan & Biklen 1998,1992),
was used to gain insights into the teacher changes in
environmental education understandings during EEPIC. In
successful qualitative interviewing, the interviewer develops
a rapport with the interviewee rather than maintain distance
as is often required by quantitative methods. This relationship,
argues Bogdan & Biklen (1998), assists in gathering
descriptive data in the subjects' own words which the
researcher can then use to develop insights on how subjects
interpret a part of their world. The interview was a necessary
and critical component of data gathering because it allowed
the opportunity to obtain interpretative data on teacher
perceptions and understandings on environmental education
that could not be observed (Merriam 1998, 1988, Burns 1997,
Stake 1995).
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EEPIC was selected as a suitable case study for the research
project because it had met many ofthe demands and challenges
for effective professional development programs for teachers.
For example, EEPIC incorporated the concept ofthe reflective
practitioner, which has been identified as an important
characteristic by Fien & Rawling (1996). EEPIC used
reflective journals and provided opportunities for participants
to reflect on their environmental education understandings
throughout the program. Using the work ofGrant (1984) and
Zeichner& Teitelbaum (1982), Fien & Rawling (1996) wanted
environmental educators to become reflective practitioners
as a result ofparticipating in their training (Masters) program.
Other researchers (such as Moon 1999, Murdoch 1996, Baird
& Northfield 1995, McTaggart 1995, Hargreaves & Fullan
1992) have also discussed reflection as a powerful tool in the
educational change process. Reflection, argued Fien &
Rawling (1996), would allow environmental educators to:
• be openminded to listen and consider all viewpoints;
• show responsibility to consider causes and consequences
of actions;

• be wholehearted to continually critically analyse the
personal and professional influences, decisions and
consequences.
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Figure 3: Sample of coding categories for Q. 11 "What is
your current understanding of environmental education?"
from questionnaire

EEUEnviranmenll1 Edocltioo Undtrst2nding

While most teachers did not have formal trainmg in
environmental education, some had relatively complex
understandings of environmental education prior to
undertaking EEPIC. So what formed their understanding of
environmental education? The researcher decided to explore
the relationship between teacher motivation and teaching
practices with environmental education understanding.

The teachers were then asked to define their understandings
about environmental education. The responses were
surprisingly quite broad and diverse as is summarised inFigure
4. Only one teacher did not define her understanding of
environmental education. The element of environmental
education (Lucas ' model 1991, I979) most strongly
represented was education about the environment (Le.
environmental issues and/or environmental concepts) and this
was anticipated from the reading of the literature (eg see
Gough 1997, Wilke et al 1987, Linke 1979). Three teachers
defined that environmental education was not only about
environmental issues and/or environmental concepts, but that
it also included teaching students to take responsibility for
their actions towards the environment and/or taking action to
improve this environment. These three teachers were
beginning to define the concept of education for the
environment.
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Results and Discussion
The research participants in the first week of the EEPIC
program completed a preliminary questionnaire. This
questionnaire provided baseline data of the research
participants' understandings ofenvironmental education prior
to undertaking the professional development program
(EEPIC). The data showed that generally, these teachers had
little if any training in environmental education within their
preservice or inservice education.

In contrast, when asked if they had recently taught
environmental education in their classes. five of the seven
teachers participating in the research identified theyhad taught
some elements ofenvironmental education.

Figure 2: Sample of card depicting the coding process

this inductive analysis as iterative research. Such analysis
develops theories, or constructs to explain the regularities
observed (Merriam 1998, 1988). The reiterative procedure
involves cycles of questions and answers to develop valid
inferences from the data. Coding of data (Bodgan & Biklen
1998;Merriam 1998, 1988; Miles & Huberman 1994) to find
patterns, or emerging regularities. in individuals and
comparing them to others in the group was used to develop
understanding of teacher perceptions of environmental
education prior to and during EEPIC. Refer to Figure 2 for a
sample card that shows the coding process. The responses
from questionnaires (and interviews) were coded using the
reference codes that were derived from the data (see Figure
3). The coded data was then pasted on index cards, identifying
the codes and relationship to other relevant data, within the
context of the data type (colour of card) and research
participant (alphabetically coded). This method of analysis
and interpretation where the researcher deconstructs and then
reconstructs the meaning the data carries is described by Stake
(1995). Huberman & Miles (1994). and Lincoln & Guba
(1985).
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i

.. EE- not known-'- -1 1
IJ El &/or EC j

who had little experience of'formal training in environmental
education. The significance of motivation, particularly
intrinsic motivation (i.e. inner desire to accomplish a task or
goal for its own value), in metacognitive learning has been
examined by others (e.g, Baird& Northfie1d 1995, Spaulding
1992). These data suggest that these teachers have an intrinsic
motivation for environmental education, which may have
contributed to their own learning and understanding of
environmental education and its integration into their
curriculum.

Figure 6: Factors contributing to understanding and
implementation of environmental education by teachers
orior to undertakino.EEPIC

Figure 6 attempts to demonstrate the patterns emerging from
the data, which seems to identify factors that contribute to
teacher understanding and uptake ofenvironmental education
in their classrooms. There seems to be interconnectivity
between:

• motivation for environmental education;
• values for the environment;
• access and use of resources.

These factors contribute and influence the implementation of
environmental education in classrooms. It also seems that
without diverse sources to support teachers in developing the
ideas (the significance ofaccess and use ofresources to support
environmental education teachers is also recognised by others
e.g, see Filho 1996, Hopkins et al 1994), teacher interest and
motivation for the environment will not translate into the
implemented curriculum.

'" EE == environmental education; UNO == understanding
CD == curriculum development (which includes classroom
teaching)

Six ofthe participating teachers in the research project agreed
to participate in individual interviews towards the end of the
EEPle program. Data was coded (as described earlier) to
associate with categories to identify patterns emerging from
the data. Figure 7 sumarises the patterns form the coded data
and maps the teacher understanding of environmental
education from the interviews conducted and then compares
them to their earlier understandings as described in the initial
questionnaire. Figure 7 represents the changes in the responses
ofthe teachers to the question: What isyour understanding of
environmental education? This question was asked in both
data collection methods.

l . . . . __. . J

&

EA= environmental action
ER = environmental responsibility

EE=environmental education
Er=environmental issues
EC=environmental concepts

Figure 5: Teacher motivation for environmental education

• teacher oriented i.e, motivation for self to gain personal
or professional understanding on environmental educa-
tion;

• student oriented Le. motivated for environmental
education to develop student understanding and skills.

Figure 4: Teachers' initial understandings of
environmental education

The preliminary questionnaire asked the teachers to identify
their motivation for environmental education. They gave
diverse reasons for being motivated about environmental
education, which are summarised in Figure 5. The motivations
for environmental education could be divided into two major
categories:

Further analysis of their responses illustrate that underlying
many of the teacher motivations were their values for the
environment. This value and interest in the environment may
be one factor that has contributed to the development ofteacher
understanding ofenvironmental education. It may also begin
to explain the relatively broader understanding of
environmental education than expected by a group ofteachers
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Figure 7: Mapping the changes in teacher understandlngs
of environmental education*
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The changes in teacher understanding were discernible. Of
the six teachers who participated in both these data collection
processes:

• three teachers (Stephanie, Frances & Liz) reflected large
changes in their uaderstandings;

• two teachers (Sarah & Carmel) demonstrated subtle
changes, or a refinement of their understandings;

• one teacher (Margaret) exhibited no change in her
response on environmental education understanding.

Prior' to EEPIC, Stephanie and Frances understood
environmental education to be about teaching environmental
issues and concepts. This type of understanding reflects the
category identified by Lucas (1991, 1979) as education about
the environment. Such an understanding of environmental
education reinforces the research that this understanding is
most commonly held by teachers (see e.g. Gough 1997, Linke
1979).

However, after six units of EEPIC (which was when the
individual interviews were undertaken for these participants),
these two teachers articulated the development of their
understandings ofenvironmental education to incorporate the
other two aspects of environmental education-education in
and/or the environment. Stephanie identified the significance
of values in environmental education when she recognised
students needed to

'understand the link between their lifestyle and the
environment! nature ... as well as clarifying their val-
ues' (Interview log, Q. 1).

Stephanie also recognised the need for environmental
education to develop opportunities for her students to take
action for the environment

'[children and adults] become responsible by taking
action e.g. recycling, composting etc' (Interview log,
Q.1).

Frances demonstrated a greater understanding of
environmental education in her responses towards the end of
EEPIC. Her understanding of environmental education now
integrated the role of values in taking environmentally
responsible action.

'Being aware ofyour environment and how to live in

it so that you can appreciate what it has to offer.'
(Frances' Interview log, Q. 1)

These responses indicate that there has been a shift in
environmental education understanding from one ofeducation
about the environment to one that is developing towards
education for the environment. Such a change in teacher
understanding is encouraging as it corresponds with the aims
of the Tbilisi Declaration, the Belgrade Charter and the
environmental education academic communities, which are
seeking to ensure that there is ongoing development of
environmentally literate and responsible citizens (e.g, Fien
1997,1993, Gough 1997, Hart 1997, Lucas 1991, 1979, Hall
1977).

Sarah and Canoe! showed subtle changes in their responses
regarding their understanding of environmental education.
Since their understanding prior to EEPIC was quite broad
(see Figure 7) which encompassed education in and some
elements of/or the environment, EEPIC seemed to give them
the opportunity to reflect and refine their understanding.

Carmel illustrates the subtle changes as she articulated her
environmental education understanding explicitly in the
interview. Her responses on teaching ecological concepts and
environmental issues were highly developed:

'[student] understanding ofhow that world/unctions
i.e. understanding of science of the world that they
live ... understand the interrelationships ... and the
impacts 0/these interactions. Students become aware
and understand the issues around them and become
aware that issues can change over time.' (Carmel's
Interview log, Q. 1)

Carmel begins to construct education for the environment
within the framework of social critical theory as suggested
by Fien (1997,1993) when she asserts:

'[environmental education is] Helping students to re-
alise that there are different action!alternatives to is-
sues ...' (Interview log, Q. 1).

The idea ofpursuing citizenship issues through environmental
education as described and promoted by Hart (1997) and Fien
(1993) is encapsulated by Carme1's next comment:

'Put these understandings andexperiences in the con-
text oftheir own world such as the playgroundand the
school community, and their home town ... as this pro-
vides a relevant and real life context ... it is about stu-
dents understanding and knowing their world.'
(Carmel's Interview log, Q. 1)

Ballantyne (1995) reported on similar research which included
recording changes in teacher understanding during a
Queensland University of Technology postgraduate course.
He also found that the teachers showed changes in their
environmental educationunderstanding, from education about
the environment to an understanding that 'involves the
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investigation of environmental attitudes and behaviour'
(Ballantyne 1995, p. 39).

Margaret was the only teacher that portrayed no significant
change in her responses on understanding of environmental
education towards the end of EEPIC (see Figure 7). Her
understanding of environmental education continued to be
consistent with education about the environment. However,
her initial response on environmental education understanding
in the questionnaire was 'plants, animals and people living
naturally andharmoniously'. Her final statement after EEPIC
was more explicit and demonstrated links between local and
global issues.

In addition, Margaret's weekly journal entries exposes that
Margaret has strong environmental values and beliefs.
Margaret's statements give an insight into her internal struggle
with the role of values and attitudes in environmental
education. The literature discusses that education for the
environment involves teaching and learning in the affective
domain-values clarification and critical analysis of
environmental issues are significant components. While
Margaret has strong personal environmental values and
commitment for the environment she has not, it seems,
translated this into her understanding of environmental
education within the context of classroom teaching and
learning. Joyce &Showers (1984) describe this as the 'transfer
of training'. If there is a lack of transfer then the

•integration ofnewskills and strategies into classroom
practice [by the teacher] will require the additional
training component "coaching '" (Joyce & Showers
1984, p. 80).

Further collection and analysis ofdata showed that the teachers
also perceived that there were changes in their understandings
of environmental education during the professional
development program.

The conservation of the environment is only possible ifboth
the individual and the society develop values for the
environment (Cosgrove et a11994, Fien 1993, Gough 1987,
Pepper 1984). So environmental values are integral to
environmental education. Both students and teachers alike
require opportunities to develop and clarify their values for
the environment. Figure 8 summarises the changes in values
that teachers described in their interviews.

The teachers had diverse experiences about how EEPIC
contributed to their values for the environment. The changes
referred to were not always associated with their own personal
belief system on the environment, which is what the question
had asked. Teachers seemed to personalise the EEPIC
experience in their own way.

This is not surprising as Fullan & Stiegelbauer (1991) have
observed:

'Change is a highly personal experience-each and
every one ofthe teachers who will be affected by

Figure 8: Rerationship of EEPIC to changing valuesl
attitudes
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changemust have the opportunity to work through this
experience in a way in which the rewards at least equal
the cost' (p. 127).

Stephanie illustrates the types ofchanges that occurred among
the teachers. She broadened her definition ofthe environment,
and consequently her value for the local environment, when
she said that

•it also made me appreciate that the environment has
so much to offer...and that you don have to travelfar
to utilise it (schoolgroundsl)' (Stephanies Interveiw
log, Q. 4).

Conclusion
The teachers participating in the study reflected many of the
findings in the literature. The teachers commonly understood
environmental education as education about the environment.
However, the teachers also exhibited contrary characteristics
that reflected some complexity in their understandings of
environmental education prior to participating in EEPIC. This
led to an inquiry into why this anomaly had surfaced.
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It was soon evident that this group of'teachers was committed
to the environment. They held environmental values and many
had participated in environmental action. Consequently, the
teachers who had voluntarily undertaken EEPIC had already
overcome the initial barriers to change, as they had the
willingness to accept change. This meant that the teachers
had the preparedness to participate on a journey of growth
and development in environmental education.

As a result, the teachers made significant changes in their
understandingsofenvironmental education. EEPlCprovided
the teachers with opportunities to learn, reflect and clarify
their environmental values, attitudes and understandings.
Teachers commented on the importance of sharing learning
experiences with one another to develop their understandings
ofenvironmental education. The teacher change resulted in a
deeper understanding of environmental education and its
implications for the classroom.

Values are personal constructs that assist people to make sense
of their world. Integral to effective environmental education
is the underpinning of environmental values and attitudes,
which assist in decision-making and responsible
environmental action. Consequently, understanding change
in the teachers' values is an important element ofthis research.
Change in values is difficult, as it requires an individual to
reconstruct their paradigms. Large changes did not occur in
this group ofteachers, probably due to their high commitment
to the environment even before undertaking EEPIC. However,
EEPIC provided teachers with the opportunity to reflect and
clarify their values towards the environment and this resonated
in the changes within their perceptions and understandings of
environmental education.

This case study showed that teacher understanding of
environmental education is complex. It is not static, but rather
a dynamic process.Astudy ofexternal factors associated with
imposed teacher change was not within the scope of this
research. Instead, there was an attempt to understand the
factors that contributed to personal change. There seem to be
many personal factors that contributed to the teachers' growth
and development of their environmental education
understandings. These included:

• teacher's preparedness or capacity for change;
• teacher motivation;
• teacher values for the environment;
• teacher environmental education competencies;
• teaching experience;
• participation in formal training in environmental educa-
tion;

• access to & use of resources relevant to support environ-
mental education;

a sharing teaching and learning experiences with other
teachers;

• teacher's experience in action for the environment; and
• reflective practice to improve teaching and learning.

The entry point for teacher change will depend on the original
understandings of environmental education. Anyone or

combination of the above factors will influence the
development ofthe understandings, This has implications for
any environmental education in-service provider because it
signifies that programs should be individually tailored to meet
the needs of a group of teachers. Or, it should at least be
delivered within the context of the workplace, which would
provide consistency to some ofthe above variables. This study
demonstrated that the individual perceptions and
understandings of environmental education were critical in
understanding the teacher change process. Therefore, in-
service programs need to take serious consideration of, and
work with, the initial teacher perceptions and understandings
to ensure positive teacher change.

Recommendations
This case study would be supported by further longer term
research which could investigate:

• sustainability of teacher change after the in-service
program to ensure longevity of environmental education
programs in schools .

• how the teacher implements the three aspects ofLucas'
model in the classroom

• tracing the growth and development of student
understandings ofenvironmental education. ;.1)
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