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The main objective of this research was to develop a self-evaluation model
for secondary school environmental education. The combined methods were employed in
which the qualitative method was used in the participatory action research (PAR) in the stages
of development and implementation of the model, together with the quantitative method in the
stages of the model validation testing, efficiency evaluation and appropriateness evaluation. In the
PAR, 4 target schools were selected as cooperating schools. Out of the total of 510 personnel in
the cooperating school, 16 were randomly selected for the model validation testing, and 80 were
randomly selected for its efficiency evaluation. Research instruments included those developed
by the researcher, namely, a self-evaluation handbook, a workbook, a model validation testing
questionnaire and a model efficiency evaluation questionnaire, together with evaluation and
reporting form jointly developed during the participatory action research activities. For the model
appropriateness evaluation, 120 evaluation experts were selected to criticize and evaluate the
model, using the model appropriateness evaluation questionnaire developed by the researcher.
Data were processed with the SPSS PC computer program. The index of model-performance
congruence (IC) was employed for the model validation testing; mean, standard deviation, and
t-test were employed for model efficiency evaluation; and mean, standard deviation, difference
between the mode and the median, inter-quartile range, and F-test were employed for
appropriateness evaluation in the model.

’ Research findings revealed that:

1) The participatory activities in developing the model, each school had to use
specific strategies based on their real condition, together with the employment of the strategic
approach, and the PAR process as the framework for development.

2) The developed model was named the DDS-PAR-385 Model. It is the model
that is congruent with real practice. It has high efficiency and high appropriateness. After the
participatory action, the schools' capability for self-evaluation was found to increase significantly
in every aspect. Experts in every group agreed that the model was appropriate and beneficial for
development of school environmental education. The rating means of the four groups were found
to be not significantly different.

3) DDS-PAR-385 Model is the” model of: double objectives evaluation, to
evaluate school's environmental education achievement both at strategic and operational level,
double evaluations, to evaluate both the school's environmental education and the evaluation
results (meta-evaluation). It employed the strategic approach and the participatory action research
(PAR) as the framework for operation, being conducted in 3 main stages with 8 steps of
evaluation and to evaluate 5 main components of secondary school environmental education:
student's desirable characteristics concerning the environment; teachers' knowledge, skills and
participation in the school's environmental education; the school's environmental education
management; the school's environment management and the school's environmental education
services to the community.
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UN = The United Nation Organization

UNEP = The United Nation Environment Programme

UNESCO = The United Nation Education Science and Culture Organization

TDRI = Thailand Development Research Institute

PPP = Polluter Pay Principle

SWOT = An analysis of Strength, Weakness, Opportunity and Threat.
(It’s generally used for an organization or job analysis).

QA = School Quality Assurance

SBM = School-based Management
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ESER = Environmental Education A Self-evaluation Report

SE 1-7 = A Self-evaluation Form: Test & Questionnaire (Form 1 - Form 7)
SER 1-7 = A Self-evaluation Report Form (Form 1- Form 7)

AIC = Appreciation Integration and Contribution: A Participation Technique

DDS-PAR-385 Model = The Model of Double Objectives, Double Evaluation,
Strategic Evaluation with PAR Process, 3 Main Steps,
8 Evaluation Activities, on 5 School’s Environmental
Education Complements
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CHAPTER 1
INTRODUCTON

1.1 Rationale and Justification

For sustain living on earth, human beings and other living and unliving things
have to be in equal, dependent and sustainable living. Human beings have not to
disturb or destroy their own environment that was closely related to each other by
nature. (Weerawattananon, Winai.,1998: 12) However, by human difference, human
population growth and human consuming behavior, together with scientific progress
have changed people's way of life to destructive way for environments and natural
resources that becomes the main cause of environment crisis. It may be said that
“human thought, human belief and human self-centered behavior, together
with the progress of science and unequal development in the last 50 years
had changed human way of life to be insufficient consumers and consumed
much more energy and natural resources, much more than the disturbed resources
and environment can recover to their own natural way” (Jhamwittayapong, Orasri.,
1999: 17)

The endeavor to solve environment problems and reduce environment crisis
for equal living and sustainable development was tangible by the United Nations first
international meeting on environment in Sweden (1972) and the United Nations
Environment Programme (UNEP) was founded by the end of that meeting. In 1975
UNEP and the United Nations Education Science and Culture Organization
(UNESCO) got the first meeting on environmental education in Belgrade, Ukoslavia.
According to the Belgrade charter, principles and methods of environmental
education was submitted and accepted as an environmental education guidelines
(Weerawattananon, Winai. et al., 1997: 5) For sustainable development, the Earth
Summit was held up for environment and development in Rio de Janeiro, Brazil
(1992). The declaration for sustainable development," Rio Declaration on
Environment and Development” was declared, together with important principles
such as "Polluter Pays Principle (PPP), Precautionary Principle, Environmental
Impact Assessment (EIA), etc.”" The meeting adopted a global plan, Agenda 21,
to confront the world's pressing needs and environmental education was its strategy
to be sustain (TDRI, 1998: 5) Moreover, the local meeting on environmental
education were also held up and accepted that “people’s appropriate attitude and
participation were the best strategies to solve environment problems and education
was also the best strategy to change people attitude and participation behaviors.
(Keating, 1993: 7) By the way, environmental education is important not only to
make people know about environment but also to change people's thought,
belief and behavior for their equal living in the sustain natural resources and
environment.”
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Environmental education in Thailand can be provided in formal education,
informal education and non-formal education. As in formal education, environmental
education is provided with three main procedures: Being integrated in other subjects;
Being taught as a special subject; Environmental activities. The main purposes are to
educated pupils to be aware of natural resources and environment conservation and to
participate with pleasure in environment problem solving for sustain development.
(Ministry of Education, 1991: 6) However, the objective of environmental education
in each education level is also different. The general objectives emphasize on
knowledge, awareness, value, responsibility and environmental ethics as follows:
(1) To make people know about surrounding environments and be aware of the
important of environmental and resources for economic, culture and quality of
life; (2) To change people's values and behaviors in utilizing appropriate resources
for economic, social and living, together with participation in environment quality
development; (3) To make people's responsibility on environment, reasonable in
solving problem and system mind; (4) To make community ethic on environment.
(Department of Environment Quality Promotion, 1997: 1)

By the above objectives of environmental education, student have to
study about environment in holistic way. They have to know the causes of
resource damages, the cause of equal eco-system, the holistic relation of climate,
biodiversity, and dependent system of living, together with the environmental
problems, rate of energy used and law material damage as well as the environmental
problems impacts. ( Jhamwittayapong, Orasri., 1999: 9) To achieve those objectives,
4 strategies on environmental education are performed in learning processes as
the followings: (1) Choosing critical environment probleras to be learning contents
and activities; (2) Integrating environmental education in all levels of school
curriculums; (3) Learning by problem-solving process and from near to far
problems; (4) Making students and citizens good habit of environment preservation.
(Ministry of education, 1993: 6) Environmental education is necessary for all
secondary schools and students, that is more than 4,102,574 students or nearly
30% of total students and most of secondary schools are under the Department
of General Education. (Ministry of Education,1996: 44)

Being based on Thai Lower and Upper Secondary School Curriculum
(modified series B.E. 2533) and Basic Education Curriculum that will be utilized in
2003, environmental education is preformed in school by three main procedures:
(1) To be integrated in all subject-groups of the curriculum such as science,
mathematics, social studies, physical education and personality development,
etc.; (2) To be set up as a selecting or alternative subjects; (3) To be set up as
environmental projects or activities. Students are free to choose their own favorite
subjects and activities, as well as, teachers and schools are free to approve students'
grade and graduation. Because of these diversity of school environmental education
management, results and quality of environmental education are rather different
and unaccepted.

The SWOT analysis of environmental education management operated by
secondary school administrators found that the first four weakness of secondary
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school environmental education were as the followings: (1) The objectives of
environmental education were unclear and unrelated to characterize students'
appropriate behavior as a whole; (2) Environmental education management was not
unity and an efficiency (planning, teaching and evaluating); (3) Administrators and
teachers did not appreciate in environmental education objectives, contents and
activities; (4) School had not been evaluated in environmental education dimension.
(Office of Permanent Secretary, Ministry of Education, 1999: 18) The weakness
of environmental education in the opinion of administrators are very much similar to
those of Rung-arurn Project that accepted as environmental education innovation.
The project was concise that 3 weakness of Thai environmental education were:
(1) Thai education's objectives and contents did not cover and unable to develop
each learner as a whole; (2) although the curriculum is improved, teachers do not
change their teaching behavior; (3) learning is limited in classroom with teachers'
dictation and textbooks, in addition, it is not related to actual situation and crisis.
(Jhamwitayapong Orasri. 1999: 67) In addition to those weakness, most of secondary
schools do not have an internal evaluation for continuous improvement that is the
cause of environmental education problems. (National Education Commission, 2000:
5) In conclusion, secondary school environmental education management has
unclear and disunity objectives, together with its unconcrete and uncontinuous
evaluation that lead to environmental education quality development.

In accordance with the 1999 National Education Act, schools’ quality
improvement is the highlight of the educational reform. There must be standards and
quality assurance system (QA) in all levels of education, (section 9 (3)) both internal
and extsinal quality assurance systems. (section 47) Besides, external and internal
quality assurance systems must be involved in school management system. (section
48) Education reform is to change education system as a whole: _Education
management must be based on school, namely school-based management (SBM);
Learning by learners-oriented approach; Managing quality assurance system to assure
school quality in the school quality system; Schools have to evaluafe themselves
as a self-evaluation and self-reporting continuously (SAR) to their upper units and
stakeholders.

In accordance with the 1999 Governmental Management System Reform Plan,
all secondary schools under Department of General Education as the governmental
units have to improve its service quality and bring the best services to stakeholders.
Schools have to change their management to be new public management (NPM) that
focuses on results (result-based management: RBM) which raises concrete critical
success factors (CSFs) and key performance indicators (KPIs), together with
changing personnel management, laws, budgeting system and working culture of
government officers. (Office of Civil Governmental officer Committee, 1999: 8) It's
also raised in the Ninth Period Plan (2002 - 2006 A.D.) of Education Religion
and Culture, that utilize new public management strategy for management mission.
(Ministry of Education, 2002: 30) According to education reform and government
management reform, secondary schools not only to raise quality assurance system
to assure education quality but also to raise service quality. They have to use
strategic plan for school development, to raise CSF and KPI of school success to be
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evaluated, together with self-evaluation based on schools' critical success factors and
key performance indicators.

For an evaluation, it's accepted as a critical strategy and main administrative
procedure. Evaluation methods will guide all administrative procedures. Both
performance audit and strategic performance evaluation are called new performance
evaluation that evaluate both in strategic and operation level (Suwanmala,
Charat., 1996: 16) New performance evaluation is closely related to new public
management and self-evaluation for school quality assurance, by which self-
evaluation is accepted as new method of evaluation and empowerment evaluation.
Although, self-evaluation is the most important strategy for quality development
and sustain development, it's also the fact that, most of secondary schools have not
been continuously evaluated, (Office of National Education Commission, 2000: 5)
especially, self-evaluation in the dimension of environmental education that related
to QA system and RBM.

Because of the facts that: environmental education evaluating is the critical
strategy of natural resources preservation and environment development; secondary
schools as the critical and essential units that necessarily perform the concrete
environmental education operation; the weakness of environmental education in
secondary school, especially secondary school environmental education evaluation;
the necessity of secondary school to perform self-evaluation for their quality
assurance; and the necessity of schools to evaluate their success by result-based
evaluation as performed for new public management, secondary schools have to
perform self-evaluation on environmental education to improve their environmental
education for their quality assurance continuously. For those mandates of education
reform and new public management, secondary schools have to perform self-
evaluation on environmental education to improve environmental education and
school quality continuously. The important aspects of evaluation in influencing
school development as a whole that will be operated systematically, continuously and
empowering, The main problems of school environmental education is lack of a
practicable and appropriate evaluation model and the weakness of environmental
education evaluation in the researcher's instruction experience, together with the
reseaicher's belief, that the evaluation model will bring to environmental education
development as a whole, environmental education is the critical strategy for
sustain development and PAR is the critical strategy for sustain environmental
education in secondary school, the researcher found its necessity and decided to
develop self-evaluation model for secondary school environmental education in
partial of school quality assurance as the rationale and justification in figure I
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Environment crisis & Environmental

education for sustain environment

Secondary schools lost their
success on environmental

Governmental education dimension Education
Management Reform:
Reform: School have
School have to to operate
manage by Upgrade and set environmental self-evaluation
results (RBM) education assurance in partial of
and new school
strategic assurance (QA)
evaluation

Lack of a self- evaluation in
secondary school on
environmental education

:

Lack of a self-evaluation model for secondary school
environmental education that is practicable, appropriate and based
on school assurance and new public management (NPM)

Figure 1. Research Rationale and Justification

1.2 Objectives ¢f Research

The purpose of this study was to develop a sclf-evaluation model for
secondary school environmental education, together with 4 specific objectives as
follows:

1.2.1 To participate in school self-evaluation on environmental education
and self-evaluation model building.

1.2.2 To verify the validity of a self-evaluation model for secondary school
environmental education.

1.2.3 To evaluate the efficiency of a self-evaluation model on secondary
school environmental education.
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1.24 To evaluate the appropriateness of a self-evaluation model for
secondary school environmental education.

1.3 Definition of Operational Terms

1.3.1 Model Development is defined as to build, to verify, to evaluate,
to improve and to present an appropriate self-evaluation model for secondary
school environmental education.

1.3.2 Self-Evaluation is defined as an auditation and evaluation on
school environmental education success that operated by school personnel or
school environmental education teachers.

1.3.3 Evaluation Model is defined as a concept and methodology of
evaluation that consists of evaluation objectives, success to be measured, steps and
evaluation procedures, application of evaluation results and meta-evaluation.

1.3.4 Environmental Education is defined as school environmental
education management, school environment management, school environmental
education learning activities, students’ environmental characteristics, and school
environmental education service.

1.3.5 Self-Evaluation Model for Environmental Education is defined as
concepts and methodologies of school self-evaluation on environmental education
that consist of evaluation objectives, the success of school environmental education to
be measured, evaluation methods and school environmental education service.

1.3.6 Secondary school is defined as lower and upper secondary schools
under Department of General Education, Ministry of Education.

1.3.7 Critical Success Factors (CSFs) are defined as main components of
school environmental education success to be measured.

1.3.8 Key Performance Indicators (KPIs) are defined as key methods to
measure school environmental education progress and success or how to measure the
CSFs.

1.3.9 Target is defined as operation levels or target of school environmental
education success.

1.3.10 Model Efficiency is defined as the model’s practicable, model’s
capability to evaluate and model’s capability to develop school self-evaluation
competency.

1.3.11 Model Validity is defined as the model - performance congruence.
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1.3.12 Model appropriateness is defined as model’s possibility and model’s
benefit to develop school environmental education.

1.3.13 Participatory Action Research (PAR) is defined as methods of
search that create knowledge and innovation by mean of participation in working
process.

1.3.14 Cooperative development schools are schools those be involved in
PAR process to develop their own environmental education evaluation and school
self-evaluation model.

1.4 Scope of Research

1.4.1 A sclf-evaluation model to be developed is a model for secondary
school environmental education evaluation that consists of objectives, environmental
education critical success factors to be evaluated, evaluation methods, evaluation
results utilization and meta—evaluation.

1.4.2 Participation was performed in actual operation only in cooperative
schools to develop self-evaluation model by PAR process.

1.4.3 Building school's environmental education self-evaluation model was
based on school evaluation problems and these relative concepts: CIPP evaluation
model; result-based management evaluation; new public evaluation; schiool assurance
evaluation; and whole school approach (WSA)

1.4.4 Applying 8 PAR processes to build up self-evaluation model in 5 main
steps: (1) Preparation and school survey; (2) Model formulation; (3) Model
implementation; (4) Model verification and efficiency evaluation; and (5) Model
appropriateness evaluation.

1.4.5 Model formulation is covered with 4 evaluation processes : Reviewing
of school environmental education vision; Setting school environmental education
CSFs; Setting school environmental education KPIs; Evaluation strategies.

1.4.6 Model implementation is an actual operation of evaluation that consists
of 5 evaluation activities: Setting the targets; Setting data and measurement; Data
collation; Reporting and Meta-evaluation.

1.4.7 Verifying model validity by school administrators and teachers who
actually participated in model building process. Evaluating model efficiency by
school participated personnel. Evaluating model appropriateness by 4 groups of
environmental education stakeholders: High level administrators of Ministry of
Education who’s the policy makers; Environmental education experts; Environmental
education supervisors; Actual school environmental education evaluators.
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1.5 Research Conceptual Framework

1.5.1 The presented self-evaluation model had to be practicable, acceptable,
and tangible, together with being in partial of school administration, school assurance
and based on education and governmental administration reform that emphasized on
sustain evaluation of environmental education.

1.5.2 The research conceptual framework was based on Stufflebeam’s CIPP
evaluation model that being modified by result-based evaluation, strategic evaluation,
school quality assurance evaluation, together with whole school approach (WSA),
PAR process and model building methods. According to the previous concepts,
school environmental education have to be evaluated in systematic components:
Contexts; Inputs; Processes and Products as Stufflebeam (2001: 1) had conducted
evaluation in CIPP model. CIPP of school environmental education as provided by
Rung-arurn Project, as in whole school approach consisted of: school environmental
management; school environmental education instruction; school environmental
education activities; and community relation activities.(Office of Rung-arurn Project,
2001: 10) School environmental education success had to be presented as critical
success factors (CSFs) and key performance indicators (KPIs) and the CSFs had to be
evaluated in 7 steps of the RBM. (Andersen Consulting, 1999: 40) The objectives of
school environmental education were involved both strategic and operation level and
the development of evaluation had to be processed in PAR process and strategic
methods. Model had to be verified through model validation by participated school
teachers, model efficiency evaluation by measuring school self-evaluation

. competency and model appropriateness by cnvironmental education experts and
evaluators as in figure 2.

CIPP Model,
Participatory Action Research (PAR), Whole School Approach
(WSA)
! v v
Model
| Validation |
Operating
School Self- Schools' School EE
Environmental evaluation Evaluation | | Model Efficiency | Self -
Education Conceptual and Model Evaluation evaluation
Framework Development Model
> > by PAR
Process Model
Appropriateness
Evaluation

) x x
Model Building Method, RBM Evaluation, Strategic
Evaluation, School Assurance Evaluation (QA)

Figure 2. Research Conceptual Framework: The Development of a Self-evaluation
Model for Secondary School Environmental Education
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1.6 Basic Assumption of Research

1.6.1 In operation process, school administrators and teachers have to be
aware of the necessity of evaluation development, take a part and co-operate in
model building as a part of school quality assurance and school administration.

1.6.2 Cooperative schools were absolutely free to select school evaluation's
objectives, CSFs, KPIs, methods, results utilization and meta—evaluation by
themselves.

1.6.3 Model validation was model-performance congruence evaluation and
actually participated school teachers were key informants.

1.6.4 Model appropriateness evaluation was an evaluation of model's
possibility and benefits to develop environmental education and school self-
evaluation.

1.6.5 A self-evaluation model to be presented had to be an efficiency,
effectiveness, practicable, appropriate and possible model. The difference between
mode and median was not exceed 1.00 and the interquartile range (Q3-Q1) was
equal or less than 1.5

1.6.6 Evaluation experts and teachers were absolutely free to discuss and
take response in the seminar and also to answer the questionnaires.

1.7 Limitation of Research

1.7.1 This research methodology was based on PAR in four different
secondary schools but only one summarized self-evaluation model was
presented.

1.7.2 Research's period was limited. (1 semester) It completed only
one cycle of school evaluation activities. The dynamic component of the model
were not perfect, it should have been developed continuously. :

1.7.3 School environmental education critical success factors and key
performance indicators were set by mean of members' consensus and actual
operation. They should have been develop to be standard measurement.

1.8 Expected Results

1.8.1 Cooperative schools shall have an appropriate self~evaluation model to
develop their environmental education and their environmental education.

1.8.2 Other secondary schools shall be able to wuse this model as
guidelines to manage, evaluate and develop schools' environmental education.
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1.8.3 Due to this model, the environmental education evaluation will be
a part of school management and school quality assurance.

1.8.4 The model will be an important tool of Ministry of Education,
Department of General Education and other educational offices to Promote secondary
schools on environmental education development, education assurance and education
reform.
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CHAPTER 11
LITERATURE REVIEW

Because of the research purpose was to develop self-evaluation model
for secondary school environmental education, therefore, the reviewed literature
and research related were as follows:

2.1 Environment Situation

2.2 Environmental Education

2.3 Secondary School Environmental Education
2.4 Secondary School Evaluation

2.5 Model Building Concepts and Theories
2.6 Participatory Action Research

2.7 Research Related

2.1 Environment Situation
2.1.1 Definition

Environment, in principle level meaning, Meetate (Meetate,Supanee.,
1996: 47) and Chankae (Chankae, Kasem.,1993: 47) defined in similar terms “Our
surroundings” that composed of both living things and unliving things, both
natural and man-made, both concrete and abstract and both useful and vnuseful
It was defined in common terms and based on human beings. In operational terms,
Environment is everything related to human being both natural and man-
made. So, environment is oneself and its related surroundings. It can be classified
into two types:

Natural Environment: It's what generated by nurture. It's can be
classified into physical and biological environment, by which, the physical
environment is non-biological that being origination as soil, water, air, mineral
and energy and the biological environment is some what being biotic forms
nature as plants, animals and human being that's usually called natural environment.

Man-made Environment: It's what created by man, either internal
or external environment. The internal environment is abstract as thought, filling and
skill etc. and the external environment is tangible as food, clothes, residence and
medicine etc. Man-made environment is sometimes called cultural environment.
Types of environment can be classified as in figure 3.
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Biotic Environment
{plants, animal etc.)
Natural
| Environment
A biotic Environment
(soil, water etc.)
Environment
R
Physical environment
(street, house, waste etc.)
] Man-made
Environment
Social Environment
(culture, religion law ete.)

Figure 3. Environment Classification
2.1.2 Environment Properties

Each environment has it's own property that close related to the others
both in structure and function. Specific properties of environment are as follows:
(1) Unique and specific aspects; (2) Dependent and being close related to each other;
(3) Clustered and systematic living; (4) Chain reaction destruction; (5) Dynamic.
Its propertics have been related in systematic and equal by nature, that's called
Equality of Ervironment (Meetate, Supanee., 1996: 49) Because of environment's
specific properties, they shall be destroyed in chain reaction damage while a part of
them are destroyed, and that's the main effects on environment crisis.

2.1.3 Environment Situation

Self-centered behaviors of human being and unsustainable
development have been destroyed related structure and function of environment
and become to be an environment crisis. Rung Arurn Project, ( Jhamwittaypong,
Orasri., 1999: 16) classified environmental situation into 3 main environment
crisis as follows:

1) Natural Resource and Environment Crisis: Being consumed and
destroyed by human being, natural resources and environments are being in
crisis. For example; if present consumption patterns continue, two out of every
three people on earth will live in water stressed conditions, by the next 20
years, 25 per cent of the world's approximately 4,630 mammal species and 11
per cent of the 9,675 bird species will be at significant risk of total extinction
etc. (UNEP. 1999: 7)

2) Natural Crisis: Over consumption on natural resources and
pollution have been disturbed and destroyed related structure and function of
environment, especially, the natural environment. It has been broken down the
natural way as long as it is impossible to be recovered. For example; global emissions
of Co, reached a new high of nearly 23,900 million tones in 1996, nearly four times
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of the 1950 total; without the Montreal Protocol, level of ozone depleting
substances would have been five times higher by 2050 than they are today etc.

(UNEP. 1999: 4)

3) Human being Crisis: The degeneration of natural resources and
pollution cause human being's troubles. It effects human quality of life. For
example: exposure to hazardous chemicals has been implicated in numerous
adverse effects on human beings from birth defects to cancer; global pesticide
use results in 3.5-5 million acute poisonings a year; climate change and the
increasing of ultraviolet effect the increasing of skin cancer etc.

One of the evident of the crisis was provided by a special
survey of the scientific committee on problems of the environment of the
international council for science. The survey was informed by 200 scientists from
50 countries. Most of the responded scientists expected that the major environment
problems of the 21 century would stem from the continuation and aggravation of
existing problems that currently did not receive enough policy attention. The issues
cited most frequently were: climate change (51%); the quantity and quality of water
resources (29%); deforestation and desertion (28 %); and the problems were arisen
from poor governance in both national and international levels.(UNEP. 1999: 13)

2.1.4 Cause and how to solve Environment Problems

Over population growth and special progress of science and
technology have changed human ways of life to those in negativc impacts to
environment. Human belief of having more power beyond nature, more capacity to
control nature and self management become to human crisis of thought that causes
environmental crisis. It is usually said that human crisis of thought is the original
cause of environmental problems. Therefore; solving environmental problems have
to be based on changing human thought and human environmental behavior and
we all believe that education strategy and education processes are the best instruments
for changing human behavior. Thus, environmental education is the most essential
strategy for solving all environmental crisis.

2.2 Environmental Education
2.2,1 Definition

Environmental education, as a technical term, is an educational
process related abstract and non-abstract environment that change natural condition
effecting to human being. It is performed to create human attitude, behavior and
value to improve quality of life and environment. (Weerawatananon, Winai., 1997: 3)
In operational term, environmental education is an educational processes to create
value and understanding, to increase human experience and necessary attitude in
human and environment relations that lead to decision making on environmental
quality preservation. (Taotong, Watana., 1991: 1) In managerial term, environmental
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education is the process to create human awareness and responsibility on
environment. (Kanhasuwon. L, 1997: 10) It shall be concluded that environmental
education is an education process on environment to create human appropriate
environmental behavior that have to be performed in environment, with environment
and for environment.

2.2.2 Environmental Education Philosophy

Environmental education is based on these fundamental philosophies
including: (1) There is only one earth, so all parts of environment connected each
other to be one and nothing on earth stays alone; (Weerawattananon, Winai.,
1996: 1-2) (2) Human being is a part of environment, so human ways of life have to
be in accordance with the world environment existence; (Meetate, Supanee., 1996:
53) (3) Human belief, attitude, value and behavior destroy natural resources and
increase environment problems;, (4) Limitation of human need to solve
environmental problem has to change human thought, attitude, value and
behavior that can be changed through environmental education process; (5)
Environmental education is the critical strategy to change human behavior to
solve environmental problem for sustainable living and development.

As mentioned above, “all environments are related to each other
to be one, human being is a trouble part of environments that can be
developed by environmental education.”

2.2.3 History of Environmental Education

Environmental education have been originated in America since
1970, as in the United State Environment Act. It has been known spread wide
when the United Nations (UN) hold up the first international meeting on
environment in Stockholm, Sweden in the year 1972 which the United Nations
Environment Education Program (UNEP) was founded. After that UNEP and
UNESCO held up the first workshop on environmental education in Belgrade,
Ukoslavia, in the year 1975. That first environmental education workshop provxded
essential principles of environmental education. After that first meeting in
methodological term, Environmental Education is a systematic methods and
educational technology to bring environmental knowledge to people to be sustain
and good quality of environment. (Chankeo, K., 1993: 71) In the similar view point,
Environmental education Act of the United States (1970) mentioned that
environmental education was educational process about the relation of human
beings and their environment both natural environment and man-made environment,
together with the relation of population, resources, preservation, technology and
planning about urban and the country (Weerawatananon,W., and Sripanphong.
B., 1996: 12)

It shall be concluded that environmental education is the educational
process , related to environment, for all in getting awareness, knowledge, attitude,
skill, ability to evaluate and participation in environmental problems' solving in
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communities, nations and the world wide. Environmental education gives not only
knowledge but also feeling, attitude, skill and social activities, that's called
human appropriate behavior, for sustain living of human beings and environments.
The relation of environmental education and education shall be shown as in figure 4.

> Equal and sustain living “
of human beings and environments

¥

| Environment > Environment crisis

| Human

) : - creative
|| Human being __p! Human unappropriate behaviors | 3|  pehavior
on
I * environment
Environmental Human environmental [

— Education —> behavior change

Figure 4. Environmental Education & Environment Equality

The meeting on environmental education was held up many times
both in an international and regional level to improve environmental education.

2.2.4 Aims of Environmental Education

The Belgrade Charter provided the purposes of environmental
education those are to educate the world population on getting awareness concerning
environments and their problems, as well as knowledge, attitude, motivation
together with people's participation at both individual and social level in order to
solve the previous environmental problems and also to prevent the new ones.
(UNESCO in Weerawatananon, Winai. and Sipanphong, Banchuen.,1994: 27)
Moreovér, The Thilisi Interndtional in Conference on Environmental Education, in
Russia in 1977, (UNESCO, 1996: 26) specified the goal of environmental education
in 3 items: To promote the world population getting awareness in situation and
relations of economy, society together with politics in rural and urban ecology; To
improve the world population knowledge, attitude and skill to prevent and improve
environment; To create the appropriate behavior patterns of people related to
environment both in individual and social levels.

2.2.5 Objectives of Environmental Education
The Belgrade International Environmental Education Conference

Agenda (Weerawatananon, Winai., et al., 1997: 5) has specified individual and
society to achieve this following aspects:
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2) Knowledge: To encourage individual and social groups’
understanding for all environment system and its problems, including responsibility
to such problem;

3) Attitude: To develop individual and society's social value which
related or be stable to environment as well as having a motivation to participate in
protecting, solving and improving environmental problems;

4) Skill: To help individual and social group specialized in solving
environment problem;

5) Evaluation Ability: To help individual and social group in
evaluation environmental measure, project education in such aspects as political,
economic, social, moral and education ecology;

6) Participation: To help individual and social group in developing
a sense of responsibility and regarding environmental problem as an emergency
issue by firmly believing in appropriate action of solving problem.

2.2.6 Principles of Environmental Education

Belgrade Charter (Weerawatananon, Winai., et al., 1997: 5-6) specified
environmental education principle as the followings:

1) Environmental education have to study all environment both
natural environment and man-made environment, including ecology, political,
economics, technology, social, law, culture and ethics;

2) Environmental education should be lifelong education;

3) Environmental education should be an interdisciplinary;

4) Environmental education should be emphasis on participation
in presentation and problem solving;

5) Environmental education should be holistic and authentic and
regional differences;

6) Environmental education should study all environment both in
present day and in the future;

7) Environmental education should be aware of the development
on whole environment and its impacts;

8) Environmental education should be promoted to persuade
people to participate in solving environmental crisis at local environmental and its
problem;

2.2.7 Environmental Education Implementation

An innovative workshop on environmental education in Tbilici, Russia
(1997) (Weerawatananon, Winai., et al., 1997: 7) provided 12 methods of
environmental education as follows:

1) To study all environmental aspects both natural environment and
man - made environment;

2) To study for lifelong education,

3) Environmental contents should be an interdisciplinary;
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4) To study different environmental contents from local to global
level;

5) Emphasize on present environmental events link up to the past;

6) To construct values and co-operation, from locally to
internationally, in preventing and solving environmental problems;

7) To believe that environment is the foundation of development
and progress of the country, society and humanity;

8) To persuade students to take roles on environmental learning
and experience that bring to social acceptance;

9) To construct and link learners' sense, knowledge, skill and value
clarification that emphasis on sense of belonging on local environmental problem,;

10) To help students' finding of the actual facts of environmental
problem;

11) To emphasize the diverse of environmental problems and skills
on solving problem;

12) To study the diverse environment, based on environment
contents, actual practice and direct experience of the learners.

2.2.8 Environmental Education in Thailand

1) Forms : Environmental education in Thailand can be educated
in all forms of education; formal education, non—formal education and informal
education.

2) Objectives: Department of Environmental Quality Promotion
(1997: 1) provided four main objectives of environmental education as follows: (1) To
make people understand the surrounding environment and aware of the relationship
and its influence on economic, culture and quality of life; (2) To construct people's
value and behaviors on life development, together with the participation on
environmental preventing and problem solving; (3) To create human moral conducts
and responsibility for environment, and environmental problems with reasonable
method; and (4) To build community and social value on environment.

3) Policies: The 8" National Economic and Social Development Plan
included 10 environmental education policy as the followings: (1) Promotion and
support environmental education to make peoples' overruns and participation in
environment quality development; (2) Promotion and support environment
information network in all levels, nation to wide-community; (3) Setting up
environmental training program for environmental personnel both pre-service
and in-service training; (4) Support school environmental education and activities,
emphasize on awareness and ended behavior of environment and natural resources
consumption; (5) Integrating environmental education in all forms and curriculum
of nonformula education; (6) Support mass media and non governmental
organization, (NGOs) in participation and people Patricia Aptiva persuasion
environment quality development; (7) Encouragement school and communities to
develop their physical environment in tidy, healthy, lively and in natural condition;
(8) Encuraging environmental education desertion, including: management;
curriculum; instruction; teacher training; and instrument services; (9) Support and
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setting up environmental education co—operation with foreign countries, both in
bilateral and multilateral, and both in regional and global levels.

4) Strategies: Ministry of Education (1991: 6 - 8) provided 4 main
strategies for Thai environmental education: (1) Choosing the most important
environment crisis to be the issues of leaming and activities; (2) Integrating
environmental education in all levels of curriculum and all educational aspects;
(3) Setting up learning activities to be preformed; (4) Changing students and people's
behavior to be appropriate environmental behaviors.

To attain the environmental education objectives, learning about
environment, in environment and for environment is accepted as the best of
environmental learning strategy.

2.3 Secondary School Environmental Education
2.3.1 Curriculum

Secondary school environmental education is performed in 3 main
curriculum: Lower Secondary School Curriculum (modified issue, 1990); Upper
Secondary School Curriculum (modified issue, 1990) and Basic Education
Curriculum that shall be implemented in 2003. (Department of Education Technique,
1990)

In accordance with Thai secondary school curriculum, environmental
contents are integrated in these curriculum important subjects and group of subjects
as follows:

1) Lower Secondary Schos! Curriculum (LSSC)
Subject group — Science
S 101, S 102, S 203, S 204, S 306 Science compulsory

S 019 Sun-light alternative

Subject group - Social Studies

S 101 Gw Country: compulsory

S 203 Our Continent compulsory

S 305 Our world compulsory

S 051 Environmental Education Alternative

S 061 Fundamental of Geography Alternative

S 017 Ethics compulsory - alternative
S 026 Southeast Asia compulsory - alternative
S 027 Present word compulsory - alternative
S 053 Population and Environment compulsory - alternative

S 071, S 072, S 073, Our Community. compulsory - alternative

Subject group — Personality Development
Ph 015 Health Studies compulsory - alternative
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Ph 018 Health Problems compulsory - alternative
Art 010, 012, 204, 305, 306 Art and life compulsory

Art 0144, 0115 Thai Art alternative

Art 0116 Local Arts alternative

2) Upper Secondary School Curriculum (USSC)
Subject group — Science

S 411, S 412, S 503, S 504

S 615, S 616 Physical Science compulsory - alternative
S 411, S 412, S 503, S 504

S 615, S 616 Biotic Science compulsory - alternative
S 441 Biology compulsory - alternative
Subject group - Social Studies

S 503 Social Study Compulsory

S 011 physical geography Alternative

S 081 Energy and Environment Alternative

S 082 Population and Quality of life Alternative

S 012 Word Economic Geography Alternative

S 013 Agricultural Geography Alternative

S 0210 Thai social and culture History Alternative

S 0214 World Present Issues Alternative

S 0051 Human being and Social Alternative

Subject group - Thai Language

Th 035 Local Literature Alternative

Th 051 Language and culture Alternative

Th 071 Thai Grammar Alternative

Subject group - physical Education
Ph 504 Health Studies and Quality of life Compulsory
Ph 012 Health Problems on Environment

And occupation Alternative
Subject group - Arts -
Art 011, Art 012 classical Arts Alternative
Art 0117, Art 0118 Local Arts Alternative
Art 0225, Art 0226 3ocal drama Alternative

3) Basic Education Curriculum (BEC)
Subject group - Science
Learning Content 1 Living things and Process of Living
Learning Content 2  Life and Environment
Learning Content 3 Matter and Matter Properties
Learning Content 4 Power and Movement
Learning Content 5 Energy
Learning Content 6 Earth Changing Process
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Learning Content 7 Astronomy and Space
Learning Content 8 Nature of Science and Technology

Subject group -Social Studies, Religion and Culture
Learning Content 1 Religion Morals and Ethics

Learning Content 2 Citizens Duty ,Culture and Way of Life
Learning Content 3 Economics

Learning Content 4 History

Learning Content 5 Geography

Subject group - Health Studies and physical Education

Learning Content 1 Human Growth and Development

Learning Content 2 Life and Family

Learning Content 3 Movement Activities, Games, Thai Sports and
International Sports

Learning Content 4 Health Care, Competency and Disease Protection

Learning Content 5 Life Safety

2.3.2 Secondary School Environmental Education Management and
Instruction

1) It is performed in school in 3 main methods: (1) Being integrated in
other subjects and learning contents of the curriculum; (2) Being set up as special and
alternative subjects of the curriculum; (3) Being set up as environmental education
activities

2) Being managed and instructed as curriculum management. Science
or social studies teachers are promoted to be environmental education teachers and
one of school assistant principal takes responsible for environmental education,
environmental projects and activities.

3) For Basic Education Curriculum, learning contents and learning
results (standard) are clearly set up in related subject groups, science, social studies,
health studies and physical education both in national curriculum and school
curriculum that appropriate environment contents shall be integrated appropriately to
be learned.

2.3.3 Environmental Education Evaluation

Most of the environmental education instructions and activities are
integrated in other subject groups, the environmental education evaluation in
secondary schools could be performed in 3 main methods:

1) Being evaluated as a part of the integrated subjects, by which
learning objectives and learning results of environmental education are also evaluated;

2) Being evaluated as special subjects in case of being set up as
special environmental education alternative subjects;

3) Being evaluated by environmental education activities and by
project evaluation.
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Each curriculum subject, included learning results, is evaluated and
judged environmental education learning result by each subject teacher separately.
School graduates students with separate passed subjects that's not able to know the
school environmental education succeed as a whole and in environmental education
dimension.

2.4 Related Innovation on Secondary School Environmental Education

Evaluation
2.4.1 Energy and Environment Conservation Curriculum. (EEC)

Office of Rung-arurn Project on Energy and Environment Preservation
(2001: 47 - 52) provided Energy and Environment Preservation Curriculum's
frameworks for lower and upper secondary school. It's environmental education
framework that's suitable for integrating environmental education contents in both
lower and upper secondary school. The frameworks are as follows:

1) Objectives: To develop Thai youth in all environmental
aspects: mental health; value; awareness; eagerness; thoughtfulness; problem solving
intention; skill and moral bravery to conserve energy and environment in
sustainable development.

2) Important Aspects: It's the curriculum that integrate energy and
environment conservation in all school activities as a whole school system. Being
Emphasized on participation, integration both in interdisciplinary model and
multidisciplinary model and learning outcomes. It's the curriculum that shall be
integrated the development of learners' mind, knowledge and skill.

3) Learning QOutcomes: Curriculum's learning outcomes in lower
and upper secondary school shall be shown as in table 1-2

Table 1. Lower Secondary School ( LEEC ) Learning Outcomes
Affective Cognitive Domain Psychomotor Domain
1) Getting a firm hold | 1) Beingable to evaluate 1) Changing consumption
of energy and information and make behavior and way of
environmental decision to prevent and solve life to conserve energy
conservation ethics environmental problems and environment

2) Being in moral,

responsibility, charity

and grateful on
nature and
environment

3) Believing and getting
a firm hold of Thai
way of life ; "Kin
pordee-you pordee”

2) Being able to analyze the

problems' causes, and impacts
of using energy for economic
social and politic

3) Being able to analyze the

impacts of technology on
energy, natural resource and
environment.

2) Taking an essential
role to conserve and
build up energy and
environment

3) Participating in
community to conserve
and build up sustainable
development.
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environmental
information.

6) Being aware of
participation in
energy and
environmental
conservation,

7) Being satisfied with
environmental and
nature.

8) Being aware of self -
role and responsibility
to conserve energy
and environment.

9) Being aware of
energy and
environment value for
human living.

the country.

6) Being able to understand the
impacts of human using energy
behavior to environment.

7) Being able to understand the
systematic relationship of
human being, energy and
environment.

8) Being able to understand
environment crisis both in
present and in the future.

9) Being able to understand
energy and environment's roles
and their essential to families
agriculture, industry,
communication etc.

Affective Cognitive Domain Psychomotor Domain
4) Being in a habitof | 4) Being able to utilize 4) Utilizing appropriate
energy and environment conservation methods to conserve
environmental methods to solve energy and energy and natural
information collation. environment problems. resources.
5) Being in a habit of 5) Being able to understand the 5) Making decision to by
thoughtfulness and actual problems of energy and and use efficiency
being interested in environment of community and products and do not

disturb environment.

6) Having skills to solve
environment problem
for all and in peaceful
methods

7) Having skills and
methods to conserve
energy and environment.

8) Having skills of
observation, survey
experiment for energy
and environment
problem solving and
conservation

Table 2. Upper Secondary School (UEEC) Learning Qutcomes

conservation ethics.

2) Being in moral,
responsibility, charity
and grateful on nature
and environment

3) Believing and getting
a firm hold of Thai
way of life "Kin
pordee you por dee"

2) Having clear vision on
recompense energy for quality
of life development.

3) Being able to evaluate the
energy impacts in the
community.

Affective Cognitive Domain Psychomotor Domain
1) Getting affirm hold 1) Having clear visiononenergy | 1) Being able to
of enmergy and and environment conservation persuade community
environment and sustainable development. to conserve energy

and environment in
Local, national and
international levels.

2) Having skills to
compromise the
energy and
environment conflicts
that's based on civil
benefits,

3) Having skills and able
to solve energy
problem and to make
reasonable decision on
energy and
environment.
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5) Being in a habit of
thoughtfulness and
being interested in
environment
information

6) Being aware of
participation on
energy and
environment
conservation

7) Being satisfied with
environment and
nature.

8) Being ware of self-
role and responsibility
to conserve energy
and environment.

9) Being aware of
energy and
environment values
for human living

10) Accept natural
equality laws.

11) Recognizing and
taking respond to
events those impact
energy and
environment
problems.

international level, in present
and future.

5) Being able to analyze the
impacts of technology on
energy, natural resource and
environment.

6) Being able to analyze the
organizations' roles and network
at local and national level on
energy and environment
conservation

7) Being able to apply energy
and environment conservation
methods and principle for
sustain development.

8) Being able to understand the
present conditions and trends of
energy use and energy
problems

9) Being able to understand how
to use technology for energy
and environment management

10) Being able to understand the
laws and measurement on
energy and environment
promotion.

12) Being able to understand the
recompense energy and its
impacts

12) Being able to tell energy and
environment Crisis.

13) Being able to describe the
relationship of human, energy
and environment.

Affective Cognitive Domain Psychomotor Domain
4) Being in ahabit of | 4) Beingable to analyze the 4) Participating in
energy and causes and impacts of energy presenting self-opinion
environment use to social, economic, and on energy and
conservation. politic in national and environment to the

public.

5) Participating in energy
conservation and
recompression
activities.

6) Being able to plan and
perform efficiency
energy and
environment
management.

7) Being able to initiate
new methods on
energy conservation
and saving.

8) Having skills and able
to identity energy and
environment problems.

9) Buying and using
products that save
energy and do not
destroy environment.

10) Being able to choose

the activities to solve
energy and
environment problems.

11) Having skills and be

able to survey and
experiment for energy
and environment
conservation.

4) Learning Contents' Framework: The contents of this curriculum
are gathered to answer 6 main questions: (1) Where can we get energy? (2) For
what human being need energy? (3) How do human being, energy and
environment relate? (4) What's the energy problem that effect the environment?
(5) What will be happened if energy and natural resources are in extravagant
using? (6) How to change people' s consumption value to be Thai way of life
"Kin pordee and you pordee style?
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5) Learning Activities: Learning activities are provided as follow:
(1) To be based on child-centered, the children are the center of learning process,
with active participation, physical, mental health, emotion;, and social that let
the child able to construct their own knowledge and use all parts of their brain;
(2) To participate in group working, setting the cooperate targets and let the
child change their opinions, discuss and build up their own concepts of energy and
environment, (3) Learning in actual environment as authentic learning;
(4) Encouraging the child to be bold to think, to do the right thing for the public;
(5) To construct awareness, value, ethics and moral conduct of energy and
environment conservation.

6) Learning Evaluation: To evaluate based on learning outcomes:
(1) Actual operation for evaluating skill and activity participation; (2) Project's
activity success; (3) Collection of modern information of energy and environment
issues; (4) Evaluation should be managed in authentic evaluation on learning
activities. All stakeholders, teachers, peers, students, parents and community are
involved in evaluation process and diversity of instruments are to be used such as
questionnaire, observation, interview, checklist and portfolio etc.

2.4.2 Environmental Education Reform

According to the 1999 National Education Act, (Office of the National
Education Commission, 2000) 10 aspects of Thai education are reformed as follows:

1) Objectives: Education shall aim at the full development of the
Thai people in all aspects: physical and mental health; intellectual; knowledge;
morality; integrity; and desirable way of life so as to be able to live in harmony with
other people. (Section 6)

2) Principles: Educational provision shall be based on the following
principles: (1) Lifelong education for all; (2) All segments of society paticipating in
the provision of education; (3) Continuous development of the bodies of knowledge
and learning processes. (Section 8) In organizing the system, structure, and process of
education, the following principles shall be observed:

(1) Unity in policy and diversity in implementation,

(2) Decentralization of authority to educational service areas,
educational institutions, and local administration organization;

(3) Setting of educational siandards and implementing system of
quality assurance for all levels and all types of education;

(4) Raising the professional standards of teachers, faculty staff, and
educational personnel, who shall be developed on a continuous basis;

(5) Mobilization of resources from different sources for provision
of education;

_ (6) Partnerships with individuals, families, communities,
community organizations, local administration organizations, private persons, private
organizations, professional bodies, religious institutions, enterprises, and other social
institutions.(Section 9)

3) Education Rights and Duties: All individuals shall have equal
rights and opportunities to receive basic education provided by the state for the
duration of at least 12 years. Such education, provided on a nation wide basis, shall be
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of quality and free of charge. Parent or guardians shall arrange for their children and
those under their care to receive compulsory education, as well as further education
according to the families’ capacities. (Section 11) Individuals, families, communities,
community organizations, private organizations, professional bodies, enterprises and
other social institutions, which support and provide basic education, shall be entitled
to appropriate benefits (Section 14)

4) Education Forms: There shall be three types of education: formal,
non—-formal, and informal.

(1) Formal education shall specify the aims, methods, curricula,
duration, assessment, and evaluation conditional to its completion.

(2) Non-formal education shall have flexibility in determining the
aims, modalities, management procedures, duration, assessment and evaluation
conditional to its completion. The contents be appropriate, respond to the
requirements, and meet the needs of individual groups of learners.

(3) Informal education shall enable learners to learn by themselves
according to their interests, potential from individuals, society, environment, media,
or other sources of knowledge.(Section 17)

5) Education Guidelines: Education shall based on the principle that
all learners are capable of learning and self-development, and are regarded as being
most important. The teaching—learning process shall aim at enabling the learners to
develop themselves at their own pace and to the best of their potentiality.(Section 23)
Education approaches shall:

(1) Give emphases to knowledge, morality, learning processes and
integration of the subject matter;

(2) Provide substance and arrange activities in line with learners'
interests and aptitudes, bearing in mind individual deference; (Section 24)

(3) Promote the running and establishment all types of lifelong
learning resources; (Section 25)

(4) Assess learners' performance through observation of their
development; (Section 26)

(5) Prescribe core curricula and school curricula; (section 27)

(6) Aim at human development with desirable balance regarding
knowledge critical thinking, capability, virtue and social respons1b1hty, (section 28)

(7) Strengthen the communities by encouraging learmng in
communities themselves; (Section 29)

(8) Develop effective learning process. (Section 30)

6) Educational Administration and Management: In accordance
with the 1999 National Education Act, the Ministry of Education, Religion and
Culture (MERC) is scheduled to be established by 20 August 2002. After the
reorganization of the administrative structure; it is expected that public educational
administration and management will be decentralized to local organization. During
this transitional period, the current system of educational administration is
summarized as follows:

(1) Educational administration is under the mandate of MERC
(Ministry of Education Religion and Culture).

(2) Ministry shall have 4 main pillars: National Council of
Education; Religion and Culture Commission; Higher Education Commission. Level
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of administration will be divided into two levels: central and national level and
educational area level.

(3) The Ministry shall decentralized powers in educational
administration regarding academic matters, budget, personal and general affairs
to the committees and offices of education, religion and culture of the educational
service areas and the educational institution sin the areas. (Section 39)

(4) In each institution providing basic education and that lower-
than-degree level, there shall be a board supervising and supporting the management
of institution. (section 40) For the new educational management, the Ministry shall
decentralize powers in educational administration and management regarding
academic matter, budget, personnel and general affairs administration directly to the
Committee and Offices for Education, Religion and Culture of the educational service
areas and the educational institutions in the areas. It will be a school-based
management.(SBM)

7) Educational Standard and Quality Assurance: There shall be
a system of educational quality assurance to ensure improvement of education
quality and standards at all levels that shall be comprised of both internal and
external quality assurance. Internal quality assurance shall be regarded as part of
educational administration which must be a continuous process which requires self
assessment and annual reports to be submitted to parent organizations, agencies
concerned and the public. (Section 47, 48)

8) Teachers and Educational Personnel: There shall be promoting
and developing system, including production and further refinement so that teaching
will become a highly respected profession. New development procedures provided
as the following: (1) Establish the fund for development of teacher, (2) An
organization of teachers have the powers and duties for setting professional standards;
(3) Teachers, administrators of educational institutions and other educational personal
shall have professional licenses.

9) Resources and Investment of Education: There shall be
mobilization of resources and investment in term of budgetary, financial support
and properties from: the state, local organization; individuals; families; private
organizations; professional bodies; religious institutions; enterprises; other social
institution sand forming countries.

10) Technology for Education: The State shall support technologies
for education by distributing frequencies, signal transmission devices, and otlier
infrastructure necessary for radio broadcasting, television, telecommunication radio
and other media of communication for use in provision of education, religions
and cultural affairs as necessary.

Education reform, in accordance with the 1999 National Education
Act, have been influenced secondary school environmental education reform as
follows:

(1) Learning process have to include ability to preserve natural
resources and environment; (Section 7)

(2) Secondary school education approaches have to give emphasis
on integrating knowledge, understanding and experience in management,
conservation and utilization of natural resources and the environment in a balanced
and sustainable manners; (Section 23)
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(3) Learning process shall provide activities in line of learners’
interests, knowledge for solving problems, authentic experience, balanced integration
of subject matter, and learning at all times and in all places; (Section 24)

(4) Assessing the learners by actual behavior development,
formative test as authentic assessment;

(5) Ensuring the improvement of environmental education
quality and standard in partial of school quality assurance. So as to achieve a
quality assurance, secondary school have to assess the success of environmental
education to assure school quality.

2.4.3 Governmental Administration System Reform

In accordance with the 1999 Governmental Management Reform Plan,
(Office of Civil Government Officer Commision,1999) governmental management
aspects have to be changed in five elements:

1) Mission and management. Governmental organizations have to
reduce unessential activities and ensure non-governmental organization or private
sectors to take over of those activities. Governmental organizations' mission must
be clear and focused on customer (people). Management must be based on results
called Result Based Management (RBM) that focus on results, (outputs and
outcomes) strategic planning and New Public Management. (NPM)

2) Budgeting system: Budgeting system have to change to be
performance-based budgeting.(PBB) Results, outputs and outcomes are focused and
controlled, (not management activities) together with accrual basis accounting
shall be provided to be performed for all governmental organization.

3) Personnel Management: Personnel management shall be changed
in selection, salaries, promotion, remuneration, welfare and other benefits.

4) Laws: The establishment process of laws for all governmental
management shall be easy, convenient and purposeful. The law have to give
benefits for individuals and communities, together with individuals' participation
in making laws.

5) Working Culture and Value: For new public management (NPM).
Government officers have to change their values to be based on five creative values:
To be bold to dc the right thing; To be honest and responsibility; To be transparency
and accountability; To be in equal treatment; To emphasis on the results of work.
For management culture and value reform, governmental organization goals shall
be focus on civil services, result-based management, good governance, performance
based budgeting, as well as the efficiency and effectiveness of work.

So as to reform the management system, that's the government's plan,
secondary schools under the Department of General Education as a government
organizations have to change their management systems as follows:

1) To be new public management (NPM) that focus on result-based

management; (RBM)
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2) To evaluate the management results by RBM process. Critical
success factors (CSF) and key performance indicators (KPI) shall be set up to
be evaluative goals;

3) To manage by management reform strategies, strategic
planning that including school environmental education vision, mission, CSF, KPI,
strategy and how to perform whole school environmental management;

4) To be in sustain development and self-evaluation shall be the
critical strategy for school environmental education development.

2.5 Model Development Concepts and Theories
2.5.1 Model Development

1) Definition: Model in general meaning, is the methods of working
operations and also the best practice of each good work, for example: construction
model, management model and school evaluation model .

Education Dictionary, by Good (1973) being collected and
provided model in four different meaning: (1) An example form of an object to
construct and to be reconstructed; (2) An object from to be copied; (3) A chart or
figure that represent object, principle or though; (4) Series of related factors that's
being added up to be components and social symbols those can be written in both
arithmetics symbol and descriptive language.

Rangchaikul, Yoawadee. (1999: 27) provided model meaning in
constructive methods. It was the methods of human being to transmit their own
understanding and imagination for things or events. The method is transmitted in
different characters. For example; drawing, diagramming, workflow and 4 arithmetic
concepts: (1) Copying transmutation or transmit from understanding to system
structures, that easy to understand; (2) A concise form of systematic relation of
symbols and principles; (3) To emphasis on important elements that lead to similar
understanding; (4) To communicate total elements in one figure.

As being defined by Good and Yoawadee, model was defined in
two main aspects: Tangible models or physical models; the model of airplane, models
or physical models, the model of airplane, house, car etc; Abstract model or
qualitative model.

Furthermore Stoner & Wangle (1986: 2) provided the similar
meaning, model was a simulation of an event so as to understand the event easily; It
was defined as the conceptualization of series of events by rationale of formal system
to make clear relationship of related terms; Amble, (1971: 1) defined as model
building in social science, an endeavor to describe the matters in concept, together
with building and presenting the related structure to make better understanding.

In accordance with the definitions above, "Model" is the translation
of individual's thought understanding and imagination about events and matters
tangibly. That's transited by any media for easily understanding, concisely and
systematically.

2) Types of Model: Keeve (1988: 561-565) divided educational and
social model into 4 types: (1) Analogue model, to compare abstract relations to



Fac.of Grad. Studies, Mahidol Univ. Ed.D. (Environment Education) / 29

concrete materials that make better understanding e.g. comparing the enrollment of
school students to putting water in-out of the tank; (2) Semantic model, to explain or
describe the events by verbal languages, diagrams or figures to show the components
and component relation of those event e.g. school learning model; (3) Mathematical
model, to shop the elements relationship by an mathematical equations; (4) Causal
model, being developed from path anmalysis technique and semantic model by
constructing causal relationship of the variables.

Further more; Rangchaikul, Yaowadee. (1999: 27) divided model by
mean of implementation into four aspects as follows: (1) simulation model;
(2)example model; (3) systematic and related figure model; (4) workflow model.

The classifications of Keeve and Rangchaikul are different;
the first emphasis on aspects of model writing, the later emphasis on model
implementation.

3) Model Components: In accordance with model studies, both in
related literature and related dissertation, model's components were not static.
Its components were based on its specific topics. For the selected evaluation models,
their components were generally involved:

(1) Evaluation objectives;

(2) Contents or what's to be measured;

(3) Steps and evaluation methods;

(4) Result utilizing and work improving;

(5) Evaluation efficiency and effectiveness;

(6) Indicators, criteria and judgement.

4) Model Development Process: Keeve (1988: 560) provided 4
principles of model construction: (1) Models must be composed of the related
structure of variables more than linear relations; (2) Models must be guidelines for
forecasting what to be happened from model using that can be inspected with
empirical data; (3) Be able to indicate the reasoning mechanism of the issues, so
model was not only forecasting tools but also events description; (4) Be able to be
tools to create new paradigms on new aspects of variables.

Abell (1971: 5-7) provided 5 steps of model building based on
hierarchy of scientific sophistication as follows: (1) Setting a unit of analysis to
confirm the model objectives and to establish concept framework; (2) Interpreting
concepts to be variables and set out criteria to measure variables' relations;
(3) Building structure of relations; (4) Presenting and evaluating relation structure;
(5) Building model. )

As providing in Keeve's principle and Abell's model building steps and
other related literatures, steps and strategies of model development are divers but at
least two main steps or actjvities are generally performed:

(1) Model building (construction & formulation)
(2) Model verification (validation & evaluation)

2.5.2 Evaluation Theories

1) Definitions: Evaluators provided different meaning of evaluation
as the following:
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(1) A process of data collection and preparation for the best
decision marking on alternatives; (Stufflebeam, 1971)

(2) A process of searching or judging values or amount of
materials by evaluation standard, together with the judgement by internal and external
criterions; (Good, 1973: 220)

(3) The consequence judgement between performance and
objective; (Mehrens & Lehman, 1984: 5)

(4) The term to explain and judge people or groups of people's
properties as well as projects; (Rangchaikul, Yaowadee. 1999: 7)

As being defined by previous evaluators, evaluation is a process of
data collation, value and property judgement with collected data and choosing the
alternatives. Three steps of the evaluation process are involved: choosing the matter to
be evaluated; developing the process to explained the evaluated matter correctly and
accurately; presenting the results to make decision.

2) Evaluation Theories:  Rangchaikul, Yaowadee., (1999: 28)
mentioned about evaluation model as an endeavor to present figure of thought that
involved figure communication, thought, principle as well as systematic relations of
events. Evaluators tried to present their own evaluation model in order to interpret
their evaluation thoughts and principles, therefore; evaluation model could be called
evaluation theories, that should be evaluated model objective, validity and reliability
continuously.

3) Classical Evaluation Model: The development of evaluation as a
field of professional practice was spured by number of evaluators. These included
Tyler (1942), Cambel & Stanley (1963), Cronbach (1963), Stufflebeam (1967),
Scriven (1967), Stake (1967), Alkin (1969), Provus (1967) etc. (Stufflebeam ,2001: 8)
These original evaluation model are classical models. (Rangchaikul, Yaowadee.,
1999: 30) Each classical model can be summarized as the followings:

(1) Tyler's Rational and Model of Evaluation

Tyler (1969) provided this model for classroom evaluation. He
believed that students' achievement evaluation would bring to learning development.
The main objective of this model was to compare students' learning results after
teaching to the behavioral objectives that being set before teaching.

(2) Cronbach's Concepts and Model

Cronbach (1963) estimated that evaluation should be the way
to collect and use information for decision-making on educational program. He
adviced that evaluation should not be performed by only testing, but four components
of learning were to be measured: learning process; students' capability; students’
attitude; and follow-up.

(3) Scriven's Evaluation Ideologies and Model

Scriven (1969) estimated that evaluations were the goal
oriented procedure for activities' value judgement. He divided evaluation into two
formative evaluation and summative evaluation, together with goal-based evaluation
and goal-free evaluation.

(4) Stake's Countenance Model

Stake (1967) emphasized systematic and meaningful
evaluation. The evaluation was focused on the rational contingency and congruence,
together with matrix value measurement in 3 evaluation standard: inputs; operations;
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and outputs. He also supported Scriven's goal-free evaluation, called responsive
evaluation, that include systematic evaluation procedures: having conversation with
project authority and stakeholder; setting the scope of the project; reviewing project
activities; searching for activities' objectives; collecting evaluation issues and problem
to be measured; setting data; selecting evaluators and tools; collecting data; preparing
for discrimination; identifying the problems; and reporting.
(5) Alkin's Concepts of Evaluation
Alkin estimated that evaluation was the process of selecting
data for decision making or selecting project activities, that should be evaluated to set
project objectives. It involved: setting the project objectives; planning the project
activities; monitoring project procedures; developing the project; and accreditation or
repealing the project.
(6) Hammond's Concepts and Model of Evaluation
Hammond emphasized on local evaluative innovations, that
evaluated 3 dimension of school achievement: leaning behavior dimension; leaning
management dimension; and behavioral objective to judge students' leaning
outcomes or student dimension.
(7) Provas's Discrepancy Evaluation
Provas considered evaluation was a standard criterion and
searching the gaps between actual and standards. The gaps should indicate project
deficiency. He also considered evaluation had to be performed in all project
performance.
(8) Stufflebeam's CIPP Model
Stufflebeam considered evaluation as the process to increase
the necessary information for decision making in 4 system's components: Context,
Input; Process; and Products (CIPP). It shall be more described in 4)

4) CIPP Model: Stufflebeam and others (1971) disseminated CIPP
model in their well-known book namely: "Educational Evaluation and Decision
Making" Stufflebeam defined evaluation term as a process of needed data setting, data
collecting, data analysis, and information presentation and report for decision making.
It's provided in the following aspects:

(1) Evaluation was a continuous process.

(2) Evaluation process had to identify the needed data.

(3) Evaluation process had to collect the needed and indicated data.

(4) Evaluation process had to collect data to be informaiion.

(5) Constructed information might be meaningful and useful.

(6) Information had to be presented for decision making and
choosing the alternatives.

Worthen & Sunders (1973: 134) summarized Stufflebeam's concepts in
3 steps:

(1) Setting out the needed data;
(2) Collecting data;
(3) Analyzing, collecting and presenting information.

Four components of management system have to be evaluated:
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(1) Context evaluation:. C Context evaluation is an ex-ante
evaluation. The objective is to make decision about project rationale, projective
problems and project appropriateness.

(2) Input Evaluation: I Evaluation objective is to consider the
sufficient of project's input or resources, as well as technology and plan.

(3) Process Evaluation: P Evaluation objective is to find out
project deficient to be solved, to find out data to improve and to record important data
and events.

(4) Product Evaluation: p It's objective is to compare the project
results and the project objectives, as well as to reaped the project.

Couple activities of evaluation are performed in CIPP: evaluation
performance and decision making. Each step of CIPP involves couple performance as
in figure 5

Type of evaluation Type of decision making
P Context Evaluation ’ Planing Decisions
Input Evaluation —p Structuring Decisions
v v
Process Evaluation s Implementing Decisions
Product Evaluation > Recycling Decisions

Figure 5. CIPP: Type of Evaluation and Decision Relations

5) Model for School Evaluation: Rangchaikul (1999) concluded that
there were two main components of school evaluation: Data and information
collecting to make decision; and using criterion to make evaluation judgement,
together with 4 models of school evaluation in the United States: (1) Evaluation for
accreditation, performed by school self-study with internal audit and external
evaluation by states committee; (2) Evaluation for school accountability, preformed
by states and school accountability report, (3) Regional audition, performed by
education region and to take local accountability; (4) Specific evaluation, performed
by individual as an informal evaluation. Sander also focused that all model of school
evaluation above were not able to evaluate all school component, for example;
learning achievement evaluation deserted students' emotional, social ability, physical
behaviors and moral conducts; Deserting career evaluation; lack of participation; and
evaluation of evaluation.
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C'[m I

Gallegos (1994) (Gallegos in Vongvanich 2000: 20) indicated the
school evaluation weakness in the United State in five aspects involving:
(1) Not clearly mentioned about the evaluators' training;
(2) No clear evident for school evaluation standard;
(3) Not clearly defined on systematic evaluation;
(4) Not clearly mentioned about evaluation quality;
(5) No indicators on school personal quality.

2.5.3 School Environmental Education Evaluation Components

1) Evaluation Objective: It was provided as the following:

(1) Suwanmala, Charat. (1996: 20) provided 4 objectives of
new public evaluation (NPE): (1) To know goal-results appropriateness both in
strategic results of organization and operation results to be improved; (2) To compare
the results to work standards; (3) To assess the efficiency of resources using; and (4)
To improve the efficiency of using resources and organization quality.

(2) Department of Educational Technique (1996: 3) set out the
objective of evaluation for school quality assurance depended on type of evaluation:
(1) Self-evaluation, to monitor, control and improve performance activities;
(2) Internal evaluation, to improve school activities in strategic and operation
level by upper unit and school; (3) External evaluation, to accredit school

quality.

(3) Mcksawan, Tipawadee. (1998: 12) provided result-based
management (RBM) objectives, were to evaluate the results of the organization
involving: economy, efficiency, effectiveness as well as productivity.

(4) Stufflebeam (1971) provided evaluation objectives related
to CIPP evaluation and decision making: planning decision; structuring decision;
implementing decision; and recycling decision.

In accordance with those above evaluation objectives. school
environmental education objectives shall be focused on both school total
achievement and operation results for continuous improvement.

2) Results and Components (to be measured): Evaluators had
limited evaluation components as follow:

(1) Stufflebeam evaluated 4 systematic components as project
procedures to be measured involving: context; input; process; and product (CIPP).

(2) Kaplan & Norton (1996: 6) provided four balanced components
of organization to be measured, namely Balance Scorecard, as in RBM process
involving: customer perspective; internal perspective; innovation perspective; and
financial perspective.

(3) Office of Rung-arurn Project, the critical project for energy
and environment preservation (2001: 52) provided school student's 4 components
to be measured as in EEC curriculum: actual performance and skill; result of
school project and activities; continuous information recognition; and attitude
and concepts development of students in each level.

(4) Office of the National Education Commission (2000: 69-71)
set out educational standards to be measured and accredited, those involved 27
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standards in 3 dimensions: learner dimension; management dimension; and input
dimension.

(5) Andersen Consulting (1998: 45) provided the results of the
organization to be measured as critical success factors (CSFs) that's involved
economy, efficiency, effectiveness and productivity. For NPM the CSFs should
have been set out appropriately.

(6) U.S. Department of Education (2000: 5) provided 4
. components of school quality to be measured: school contexts; Teachers component;
classroom component; and learning component.

In accordance with the evaluators' view points, school
environmental education results to be measured have to be composed of school
environmental teachers as an input, school environmental education management
and school environment management as a school process, students' environmental
characteristics and school's community service on environmental education as a
school output and outcome. Schools' environmental education results to be
measured shall be involved:

(1) Students' environmental needed characters and moral

conducts;

(2) Teachers' competency on environmental education;

(3) School environmental education management;

(4) School environment management and learning environment
management;

(5) School environmental education services.

3) Steps & Strategies: Evaluators performed evaluation steps and
strategies as follow:

Rangchaikul, Yaowadee. (1999: 280-290) provided 6 steps of project
evaluation involving: (1) Literature reviewed; (2) Setting evaluation objectives;
(3) Defining scope of evaluation; (4) Limiting indicators and data; (5) Data analysis;
(6) Evaluation summarizing.

Andersen Consulting (1998: 43) divided RBM procedures into two
main steps and seven evaluative steps as follows:

RBM Development: (1) Vision & Mission Revision (2) Organizing
Critical Success Factors (CSFs) and (3) Organizing Key Performance Indicators

(KPIs) :

RBM Implementziion: (1) Setting out the Targets (2) Limiting &
Collecting Data (3) Collating Data and (4) Reporting

National Education Commission (2000: 13) provided three main
steps of school evaluation for school assurance including: (1) School preparation on
personal & tools (2) School quality operation: plan; do; cheek and act.(PDCA)
and (3) School evaluation report.

Office of the Permanent Secretary, Ministry of Education (2001:
272) provided 6 steps of strategic evaluation involving: (1) Revision of organization
goals involved vision, mission, CSF, KPI and targets; (2) Strategic formulation
(3) Evaluation preparation; (4) Evaluation operation; (5) Report; (6) Review.

Furthermore, 8 principles of school evaluation were also provided:

(1) Holistic Evaluation: School results had to be evaluated

as a whole by whole school approach;
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(2) Definite Goals and Results: School results to be evaluated
should be clear, conclusive and accepted;

(3) Distinctive Competency: Chose the best and most
appropriate tools and strategies to assess;

(4) Systematic Evaluation: Chose evaluation goals, methods,
tools, timeliness in systematic approach;

(5) Continuity Evaluation: Performed evaluation process
continuously as an evaluation cycle;

(6) Participated Evaluation: Focused on participants and
stakeholders® participation in all valuation procedures;

(7) Result-based Evaluation: The components to be evaluated
focused on school results;

(8) Diversity Evaluation: Chose the appropriate and diverse
methods and strategies, e.g. self-evaluation, internal evaluation, external evaluation,
together with different appropriate tools to be used.

For those evaluators’ viewpoints, evaluation procedures should be
concluded that there were at least 3 steps of school self-evaluation including:
self-evaluation development; self-evaluation implementation; and self-evaluation
improvement, and strategic processes were also implied in evaluation principles.

4) Evaluation Results Utilization: Though, the utilization of
evaluation result is highly accepted as the most important aspects of evaluation,
but most of evaluators have not provided any clear utilization. Most of them ended
their evaluation process in reporting step that included little information about
evaluation result utilizing, for example:

The National Education Commission (2000: 183) provided 3
steps of school self-study report (SSR) as followed: (1) Defining the user
groups, study stakeholders who use evaluation results and plan to present
evaluation result to those groups;(2) Laying out report contents, set the specific
and understandable report outlines; (3) Setting reporting forms, choose the
appropriate form of data presentation and evaluation reports. For the result
utilization, having teachers’ know evaluation results and plan to solve the
problems were also provided.

Office of Permanent Secretary, Ministry of Education (1999:
10) provided the target groups for reporting internal and self-evaluation of schools
and educational offices as follows:

(1) Report to upper units and stakeholders;

(2) Report in full paper report and concept paper;

(3) Report contents involved organization vision, mission CSF,
KPI, evaluation results, problems and needs.

For school self-evaluation, the utilization of the evaluation
result is rather important. It’s a critical link of an evaluation cycle that leads
to sustain evaluation and sustain development.

5) Meta-evaluation: It was mentioned as the following:
Stufflebeam, et al. (1971) accepted that meta-evaluation could
be ensured the efficiency and the effectiveness of evaluation in 4 aspects:
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(1) evaluation profit; (2) evaluation appropriateness; (3) evaluation possibility; and
(4) evaluation accuracy.

Scriven (1969) indicated that evaluators were critical variables
on evaluation value, evaluators should be professional and meta-evaluation
should be performed during evaluation process.

Rangchaikul, Yaowadee. (1999: 19) indicated that evaluation
quality standards should be based on evaluation process involving:

(1) Evaluation goals: evaluation information could. respond
evaluation goal & need;

(2) Evaluation methods: evaluation process; strategies, tools,
data collection, statistic as well as informants could be able to attain accuracy
judgement.

(3) Evaluation results: results could be utilized profitable and
trustable as well as evaluator expert.

2.5.4 School Evaluation for School Quality Assurance

1) Definition School Assurance: was defined as the following:

National Education Commission (2000: 7) defined as school
management and school activity to develop school quality.

Department of Education technique ( 1999: 10) defined as school
measurement to make assure that the accredited schools were able to provide quality
education and graduates' qualities were at quality standards.

Department of General Education (2000: 8) also defined as an
education development process involved school processes and activities to develop
school quality so as to ensure and assure students, parents, and social that schools
were efficient, student were qualified and being accepted by community.

As the previous definition, school assurance is a system of school
quality development and ensuring to make assure that schools' performances and
results were at standard quality.

2) School Assurance Objectives: Department of Education
Technique,(1996 : 3) provided 3 education assurance objectives:

(1) To support schools to be able to develop school quality;

(2) To support schools' quality to national standard quality;

(3) To persuade local and community to be in charge of school
quality development.

3) School Quality System: Department of General Education (2000:
8) provided education system for school assurance in three main activities:

: (1) A quality development process of schools that involved
education standard setting, school development, data collecting and school self-
evaluation and usually called Quality Control ( QC);

(2) Internal audit and intervention, together with school self-study
report and improvement that usually called Quality Audit (QA);

(3) Quality assessment (QA) and accreditation by quality external
units. National Education Act 1999, (Office of National Education Commission,
2000: 20-21) provided 3 quality assurance evaluation process that involved: self -
evaluation; internal evaluation; and external evaluation.
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4) Activities for School Assurance: Ministry of Education (2001) as
an Advertisement on School Quality Assurance, November 25™ 2001, provided
schools' activities to develop school qualities in nine activities:

(1) Arranging management structure to be quality assurance
supplier;

(2) Founding school quality assurance committee;

(3) Managing information system for quality assurance;

(4) Setting school education standards; .

(5) Performing school quality improvement plan;

(6) Performing education activities as provided in school quality
improvement plan (SQIP) and controlling;

(7) Performing quality audit, review and report by school quality
assurance committee; :

(8) Evaluate students' achievement in each class - range;

(9) Performing school quality annual report to upper unit,
stakeholders and the public.

In accordance with the National Education Act and quality assurance
concepts above, school have to evaluate and to be evaluated as follows:

(1) Performing quality self-evaluation by working group permitted
by school quality assurance committee, together with quality self-evaluation report
and quality annual report to stakeholders and the public;

(2) Parent organization with jurisdiction over schools and schools
themselves perform an internal audition at least 3 times in each 3 years and report
evaluation result to school and jurisdictions;

(3) All schools have to be evaluated as external evaluation by
Office of Education Accreditation and Evaluation at least once in the year 2005.

Internal Quality Assurance System focused on school self-
development, Self-reliance, self-evaluation and self-report (SSR) that should be
unity and continuously performed.

2.6 Participatory Action Research: PAR
2.6.1 Definition of Participatory Action Research

These following persons have defined an resembled meaning as
follows:

Chantavanich, Supang. (1996: 68) mentioned that PAR was the
learning from experience through an enthusiastic participation of all party relating
with research’s activity starting from _defining_problem, -implementation;-follow up
and evaluation. For this research, “action” mean activity conducted by research
project which might include development on water supply, energy or nutrient
condition, etc. In general, action was always dealing with a particular aspect of
development. And participation mean participation of all party dealing with analysis
of a particular problem condition or situation, process of decision making and ending
up with implementation of this research. Thus PAR was the blending of these two
ideas.
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Chaiteeranuwatsiri, Manee. (1996: 98-99) mentioned that PAR was
research guidance which was different from natural-science research in terms of
concentration on accepting opinion of people by which researcher had to:

1) evaluate relationship between researcher and people all the time;

2) periodically revise research objective in order to check whether it is
according with villager’s opinion or not. These could indeed lead to participation and
changes of community.

In PAR, it was assumed that researcher or developer and people had
comparable qualification in defining problem or selecting action leading to develop
quality of life. Research problem was therefore imitating from people, not hypothesis
of researcher or developer. This revealed that either people, researcher or developer
had a comparable role in defining problem and selecting action. This researcher was
the blend of theatrical knowledge and disciplinary method of researcher, goal and
objective of developer, need and erudition of people.

Ramsuit, Pantip. (1997:31) mentioned that PAR was the democratic
process in which a specific amount of people had applied their knowledge from
research study and self-practice to improve / edit or alter their own society.
Therefore, PAR was the research pattern that changing the role of people from being
tested to be the participation of research through the whole process of research,
starting from decision making on research imitation in each community, processing
evidence and information for further defining research problem, selecting/specifying
problem issue, constructing tools for data collecting, analyzing and proposing the
discovery, including distributing knowledge obtained from research for further
practice.

PAR was connected to adult education because of its ability to see
human’s fighting for freedom. It was said to be the mirror reflecting individual and
group’s attempt on converting knowledge to democratic being. Thus this fighting
included individual participation with researcher. In other words, PAR would be the
connection of formal knowledge from government, expert’s knowledge from vocation
and fundamental knowledge from themselves.

Sudprasert, Kamol. (1997: 8-9) had defined meaning of PAR as
followed:

PAR was research of discovering knowledge pursued the principle of
traditional scientific research. The difference was only objective of PAR, which was
~aimed at sclving problem of development and being research operated by
participation of community and co-worker joining in both research process and
mutually utilized research output.

PAR was the research process which its action was flexible by the
consideration on action for generating response which leading to reasonable improve/
edit. These could be done by making research to be process of social learning, basic
for action and consideration as reaction later.

PAR was the process of cooperation depending upon the group’s
discovery of problem and argument. Then analyzing cause of problem (economic,
social, politic, administration, culture and individuality). The most important was an
action must be cooperated in group both for short and long period of time. Moreover,
PAR was the research process which was inalienable to democratic process.
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2.6.2 Philosophy and Pprinciple of PAR

Tandon (Tandon in Ramsuit Pantip., 1997: 30-34) mentioned about
PAR by following significant principles:

1) Give priority or respect to people’s knowledge by accepting that
fundamental knowledge as well as system of creation knowledge or initiation of
knowledge, which might different from academician’s knowledge, were still practiced
and widely accepted among people / poor. It was to solve their problem of life.

2) Improve people’s capability and potential by promoting, lifting up
and developing their confidence so that they could analyze and synthesize their own
problem. It was to apply their potential instead of ignoring it or looking down as it
was being worthless.

3) Provide knowledge befitting to people and poor by allowing them to
have knowledge arise in their own social system so that they could understand/
interpret the meaning as well as apply it appropriately.

4) Pay attention to people’ periscope through PAR which enabled to
raise the question matching with people’s problem such as problem of alienated from
land or other natural resources, struggle with oppression from influential person.
These questions were formerly ignored and not concentrated by researcher.

5) Release cognition. PAR encouraged people and poor to think freely
by themselves. They could understand their own situation and problem as well as
was able to depend on their instinct in analysis and investigation on fact.

Maguire (Maguire in Ramsuit Pantip.,1997: 34) mentioned that PAR
was the research which consisted of process of social investigation; education and
action to push forward person who being oppressed or lacked of opportunity to
participate in creating knowledge of society. Anyhow, these three process of creating
knowledge was not being only the new process of research methodology but they also
were the guideline for altering individual and social-being systematically. It was said
that PAR was concentrating on development of judematical science of people in order
to improve their living and quality of life as well as changes of social infrastructure
and relationship.

Rmasuit, Pantip. (1997: 34-35) mentioned that PAR could go deep into
social experience concretely-such as concentration on conquering or solving problem
suspected by people. An attempt to achieve PAR was enable to define target befitting
to a particular problem and could guide people what was their indeed need or want as
well as pointed out their mistake on cognition related to their own problem. These
could indicate social situation that opposed to their need and methodology responded
their need as well as disclosed the mechanism controlling oppressive process.
Moreover, PAR was also recommending activity, which intervened and altered
process of society.

In summary, main goal of PAR comnsisted of:

1) Discover fundamental knowledge being widely accepted;

2) Support good understanding of culture;

3) Create balance between science, academic knowledge and
fundamental knowledge;
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4) Accept disparity of social and economic condition.

Chaiteeranuwatsiri, Manee. (1996: 98) mentioned that philosophy of
PAR was defined as followed:

1) PAR was dynamic and organic process. It started from reality as
what is toady’s problem, how about the belief on evolution of economy; society;
politic; language and culture, and what could be.

Thus PAR project was characterized as followed:

(1) Flexible and adaptive;
(2) Unable to determine time frame;
(3) Unable to (should not to) define activity in advance;
2) PAR believed that:
(1) Person who lacked of opportunity could also work in team;
(2) Ability and resources of today and future had to be comparable
allocated to project which was certainly supervised and controlled;

3) PAR started from how people feel toward problem (or their own
need) and toward thinking, understanding and action which resulting in
transformation either by individual, community, dimension of intelligence/ spirit,
physics and other environment;

4) PAR process consisted of knowledge dlscovery and action must be
consecutlvely implemented and being endless within one cycle. Also, this process
must be going on as long as person who lacked of opportunity was assembled;

5) People’s knowledge (popular knowledge, indigenous knowledge)
was as important as academician or developer’s knowledge.

2.6.3 PAR Process & Steps

Ramsuit, Pantip. (1997: 42-43) had summarized PAR process as

followed:

1) Preparation of community: To make community be ready in PAR,
research project would start by several aspects such as community renovation,
promotion on collaborated decision making in the matter of ranking problem priority
or selecting representative, etc.

2) Construction of understanding: Trained local researcher to know
about local situation, role of local researcher, establishment of local community in the
form of leadership, promotion on relationship;

3) Determined research format: Local research team participated in
determining research format such as splitting general problem into sub-problem so
that it could be solved part by part. Next, determined method of data collection by a
particular research tool; informant; sample size as well as tool construction,
questionnaire and questioning approach, etc.;

4) Collected data by trained person;

5) Processed and analyzed data: Local research team would
participate in processing and summarizing data, providing remarks or criticism as well
as analyzing cause of information and summarizing as extensive discovery with
recommendation;

6) Consulted with community: The purpose was to return community
the information obtained from study so that they could check and edit those
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information as well as analyzed/ summarized or recommended research team. This
consulting process might be shown in the form of picture or several graphic pattern
toward public or people’s community. Evaluation on reaction toward information and
mutual decision making by community had also be assembled;

7) Planned for community: Trained planning team to write project
and boosted capability of establishing community’s organization. Project written by
planning team had to be consulted or inspected; edit (if any), and proved by
community before asking for fund given by related organization;

8) Applied plan: Mobilizing of personnel and energy resources in
community to implement or established plan based on PAR;

9) Followed up and evaluation: Mutually followed up/ supervised and
evaluated by researcher team and community;

Chaiteeranuwatsiri, Manee. (1996:102) mentioned PAR process as
followed:

1) Determined extensive guideline for community and research
problem had to be mutually determined with people;

2) Entered community to make familiar and study about community’s
leader / representative who was said to be “representative” or “center” and would be
developed as co-worker. These could benefit to researcher, people or local research
team: LRT;

3) Mutually consulted between researcher and local research team:

(1) To mutually define extensive problem which would be further
inspected;

(2) To mutually determine methodology and process of study;

(3) To mutually determine training method to understand those
methodology and process;

(4) To mutually establish curriculum, determine appointment and
training activity dealing with prepared material and practical guideline.;

4) Researcher and local research team mutually surveyed community;

5) Mutually analyzed information and defined problems raised from
survey in which these problem would be authentic problem leading to PAR process;

6) If there were obstacles or achievement, repeated step 3 again.
Always repeating this step.

Sudprasert, Kamol. (1994: 13) provided PAR process in 9 steps:

1) Selected target community: Target community must be
systematically selected. Firstly, collecting data about community or people’s
participation in project. Next, determining criteria for screening target community.
Screening target community should be approved by governmental or non-
governmental agency as well as research director or coordinator. Then, meeting was
conducted to make final decision and recorded as evidence.

2) Created atmosphere of community acceptance: It was an idea of
making research coordinator be accepted by community. In other words, this step had
to be agreed by local executive or community leader who had authority to allow team
entered community. Being accepted or trusted by people making those coordinators
were likely to becoming the part of community.
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3) Specified problem and solved the problem potentially: Community
would start on research once the activity was conducted by community pursuing its
objective, that’s to study need and want of community, specify problem of
community, find out potential methodology of solving problem and consider its
restriction. In order to understand this part, the definiti8on of need and want were
defined as the gap between “what should be” and “want it was”.

At this moment, it was necessarily to distinguish the whole idea of
need or want, such as the word “want to show” and “want to feel”, step of want
started from basic want or fundamental need and the difference of want and need.

4) Planned for practice: This step described about the strategy and
technique of how to prepare development project which related with objective
determination; time consuming; resources; size of manpower and activity. Utilization
of necessity resources required community’s preparation form both inside and outside
area which had to propose or submit application to related agencies.

5) Implemented on agenda: Achieving agenda by action research
mean coordinator must be careful on changes emerging in any part of agenda and plan
was changed when there was the heavily feedback happened.

This step described how people implemented their own project.
Agenda ad to be disseminated and stimulated an implementation. Financial
management must be transparently responsible. Mobilizing of resources and
determining task must follow the plan.

6) Member training: People was requested to be trained/ practiced on
evaluation of management and problem solving. Community was necessarily to
periodically conduct meeting as well as evaluation on project to study how to improve
project’s output.

7) Evaluated on feedback/ given information back: Community and
research coordinator had to record a daily memorandum. Management and activities
related to project were entirely recorded as evidence. It was the memory recorded
after each part was implemented. Evaluation or edit (if necessary) and to be done by
coordinator. Summarized evaluation was done after finishing all step of
implementation. And, their evaluation would describe methodology facilitating
evaluation on process and achievement of project.

This task was achieved by periodically following up and evaluating.
Community might develop its own implementing calendar which could be in the form
of table or fish bone. This was done to show step of task being the icol for follow up
and evaluation. Community might conduct evaluation on meeting of process
evaluation, recorded as document and evaluated people’s participation as well as be
able to provide feedback to coordinator for further analyzing other information.

8) Twisted/circumambulated and developed PAR system: This step
took place when community started to solve the difficult problem but still rely on step
of planning. Community started to apply principle and technique from PAR to solve
the problem such as problem of environmental pollution, problem of insufficient
social service, problem of low income, problem of female being oppressed in work
place, etc. :

Each time community rotated to provide technique and knowledge
obtained form PAR, coordinator or director or research had to assign more
responsibility to community. Ratio of responsibility might be 75-25 for first time, 50-
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50 for second time, 25-75 for third time respectively. Finally, coordinator or director
of research would leave overall responsibility to community’s agency.

9) Prepared for leaving and disseminated achievement: This step
described about creating skill on PAR for leaving preparation of coordinator or
director step by step. Before coordinator or director left community, they had to make
sure that PAR had been cultivated as the process of problem solving by community.
In other words, there should have evaluation on input of education which enabled
community applied PAR to solve the problem by itself. Furthermore, strength of
community’s organization; vision; completeness of project had also been evaluated.
Financial stability had indicated that PAR was deeply in blood lineage of community
or not. At the same time, we could observe the trace on PAR applying in other
projects of community as well.

To an end of PAR project, report on action research had to be printed
and disseminated as well as proposed in seminar. Additionally, PAR was presented to
people who was interested to apply this approach. It was noted that dissemination
would be done when PAR was clearly proved as being efficiently and effectively.

2.6.4 Participator in PAR

Chantavanich, Supang. (1996: 71) mentioned that there were 3
participators in PAR: namely, people who was the representative of community;
researcher who was the representative of academician interested in development and;
developer who was the representative of government or non-governmental developing
organization. Researcher and developer were outsider while people was insider.

Ramsuit, Pantip. (1997: 2-3) mentioned about participator in PAR that
it was the coordination between outside academician and target group (inside
researcher). Thus the word ‘target’ consisted of several groups such as geographic
group such as in working place; in adult education, social group, movement group and
other projects, researcher who worked with homeless people, people group, poor in
city group, immigrant group, female, labor, male group, HIV addicted group, old
people group, cripple group, etc. These groups had confronted with many kinds of
problem, either problem from industrial society; advanced technological society and
underdeveloped society in third world (Africa, Asia and Latin America), etc.
However, the goal was giving priority on person who lacked of opportunity and being
oppressed.

2.6.5 Advantages of PAR

Chaiteranuwatsiri, Manee. (1997: 100) mentioned as followed.
1) Impact on community:

(1) Person who lacked of opportunity would be enlightened to have
more education. They were able to think and analyze situation around themselves
correctly as well as being confident in participating on economic, social and politic
activates for fully benefiting themselves and community;

(2) Main problem in community would be solved. Person who
lacked of opportunity would have more opportunity. Providing knowledge; resource
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and other benefit in community would be more righteous in order to enbance quality
of life in community.

2) Impact on researcher:

(1) Researcher (especially leader of research project) would know
technique of collective working with community as well as know the truth of
development;

(2) Researcher had reached his / her own aspiration.

3) Utilizing of people’s knowledge in PAR process. In PAR, besides
academic knowledge of researcher and developer, people’s knowledge were regarding
extremely important. People’s knowledge was likely to reflect community’s potential
of development. Learning the truth in community would lead to favorable cognition
and benefited to application.

Ramsuit, Pantip. (1997: 83-84) had mentioned benefit of PAR by
defining as these following objective.

1) Provide skill on research; academic; training and analyzing
problem and information.

2) Develop technology befitting local need of economic and social.

3) Make documents for community such as research report,
curriculum training manual, audiovisual aid and other activity plans.

4) Analyze structure of community such as process of communication
between individual situation as well as local and outside article.

5) Establish successive organization such as special committee,
community/provincial/regional and national network cooperation.

6) From such essence, PAR; therefore, was suitably with methodology
development or new innovation. By implementing on authentic condition of each
target group, new innovation would be accepted and belongings to participator which
effected to continuum practice and development. Apart from obtaining new
innovation (by applying PAR), there also generated promotion of collective problem
solving, mutually leaning. By this way, promotion of collective practice and learning
through authentic condition and life style had enhanced a sense of ownership which
would become the critical power to solve the heavier problem and continuum
development.

2.6.6 Guideline of PAR for Secondary School Environmental Evaluation

Development on environmental management evaluation by school
through PAR system would be achieved by these following practice:

1) Implementation must rely on the belief that all instructor had
potential in learning and developing evaluation on methodology of environmental
education befitting the quality of education guarantee system;

2) Implementation was based on principle of participation, learning
with development by authentic condition, creation mutual value and sense of
ownership as well as relying on what school’s staff indeed desired;

3) It was necessary to apply each step of PAR appropriately by
determining target group clearly, creating acceptance by formulating mutual objective
of development, mutual planning; implementation and evaluation on development. It
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was necessary to appropriately revise, deliver and leave out so that school would have
continuum development.

2.7 Related Research

Related research for this chapter had revised 3 important topics. They were
research on curriculum and teaching of environmental education, research on
evaluation environmental education and research on self-assessment by arranging as
followed.

2.7.1 Research on Curriculum, Management and Teaching of
Environmental Education in Scondary School

Chansupat, Jiraporn. (1991) had researched about the development of
environment in primary school and high school’s curriculum during academic year
1898-1981. The purpose was to study the beginning of development and trend of
environmental education by documentary study. The critical findings was the
appearance of environmental education in various subjects since educational
revolution in 1898. Its development consisted of 3 ages; namely, age of natural
education, age of conservative education and age of environmental education.
Curriculum of environmental education in primary school and high school were
similar in terms of beginning and development by its content would be inserted in
various subjects since 1975 onward. Then, selective course and social study were
provided. Environmental education management had been developed only process of
providing environment but process of training skill on problem solving, process of
creating value to confront with authentic condition were still missed. Therefore,
environmental education management was not achieving objective of environmental
education. Buddakert, Juthatip. (1993) had studied about management on curriculum
of social study in terms of environmental education in high school under Department
of Elementary Education; Prajuabkirikan. It was an intensive study about curriculum
management and was found that school had managed curriculum and teaching very
well but instructor still lacked of teaching skill; knowledge; understanding on
content of environmental education; media and source of knowledge. Additionally,
it was found that high school had nc planning. an-evaluation on curriculum
management and implementation. Likewise, Boonprasert, Bandit. (1991) had studied
about providing activity on social study to develop awareness on environmental
conservation. According to perception of instructor in high school, it was found that
social study still lacked of teaching equipment; lacked of attention and cooperation
from student; lacked of support from student and executive in construction activity to
create awareness on environmental conservation.

Jankana Jarunan. (1993) had researched about condition and problem
of teaching on population and environmental course in high school of school district
9. It was done by asking instructor in high school and found that instructor had
defined objective to encourage learner had knowledge and understanding on
population and environment by providing content befitting with curriculum and



Pairat Thidpad Literature Review / 46

emphasizing on environmental conservation. And, to encourage student working in
team by mutual planning and implementing activity strengthen curriculum.
Accordingly, executive had enhanced teaching by establishing teaching plan, class-
room timetable and conducting a meeting among learner, academic department, chief
of a particular course and instructor. Most instructors taught by lecture and provided
special project for promoting environment in school. Evaluation was done by an
objective test.

Chaiteeranuwatsiri Manee., et al. (1998) had researched and evaluated
on participatory action for developing student; family; school and community through
the process of environmental education. It was regarded as development on
environmental education in school, and community of Ban Pailam school, Banglane
district; Nakornpathom had been assigned as target group. Research found that (1)
School had problem of environmental education management in school and
community which was necessarily to be solved. And, the critical problem was an
uncontinuity of activity on environmental education, general environment in school
had no facilitated to development of desirable characteristic of environment, lunch
was insufficient for student. (2) From evaluation on achievement of environmental
education in school and desirable characteristic of learner, it was found that school
could fairly6 manage environmental education and student of Ban Pailom school had
desirable characteristic on environment. (3) This implementation had encouraged
related person had more knowledge; understanding and participated in environmental
education, school had more concretely executed on environmental education as well
as instructor could evaluate result of management by authentic situation and all
student could participate in activity based on their interest.

Finally, Office of Rung-arurn Project (1999); which was the project
of developing innovation on environmental education for energy and environmental
conservation, had developed curriculum of energy and environmental conservation
which contained these following essences (1) Training on curriculum of energy and
environmental conservation for primary school and high school which consisted of
principle and reason; objective; important characteristic; learning result; scope of
content; guideline for conducting activity; educational media; measurement/
evaluation and activity supporting learning. (2) Renovation had two levels-school
level and grade level. (3) Element of curriculum frame, which regarded as the heart of
learning, was learning result; guideline for conducting activity; measurement and
evaluation on learning. Instructor applied learning result as teaching plan which
included defining learning’s objective; selecting content; conducting learning/
teaching activity; determining measurement and evaluation methodology.
Learning/teaching activity could be conducted at least two types-Multidisciplinary
model and inter-disciplinary model. However, measurement and evaluation had to
continuum implemented throughout management of learning’s experience and multi-
methodology so the measurement of learner’s behavior would cover all three aspects
of learner’s development.
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2.7.2. Research Output Related to Evaluation on Environmental
Education

Office of Rung-arurn Project (1999) had developed research on
indicator of project success (related to energy and environmental conservation).
Indicator was determined for 3 levels-level of activity as 9 groups consisted of 1)
Index of curriculum; learning & teaching; media and overall evaluation on activity. 2)
Index of training curriculum. 3) Index of administrative management in school. 4)
Index of assembly juvenile. 5) Index of activity supported learning of energy and
environmental conservation. 6) Index for coordinator office of provincial Rung-arun
Project (PCO). 7) Index of school’s community relation activity. 8) Index of
administrative management on Rung-arun project. 9) Index of Rung-arun project
output.

Furthermore, evaluating group of Rung-arurn Project had proposed
these following recommendations. (1) Searching for built-in evaluation and follow up
team should begin as project was initiative developed so that design of activity and
other projects consistent to built-in evaluation and follow up activity. They should be
strictly and concentrated selecting as well as continuum implementing project until
the final. Accordingly, built-in evaluation and following up team both metropolitan
and regional must know and understand philosophy of project very well as well as
give priority to project, convince to project approach, understand objective of each
activity and periodically set up meeting / seminar for summarizing implementation of
built-in evaluation and following up team. (2) Report of evaluating team must be
systematically organized. And, mechanism should be set up to consider problem or
proposal from built-in evaluation and following up team. In addition, design of
activity should have time-lag in order hat executive could apply suspect information
to solve project’s problem. And, built-in evaluation and following up team must
propose frame of index evaluation to utilize as guideline for evaluating each activity;
including tools for data collection. (3) Evaluation report by written was not
necessarily to comtain a specific elaboration but should concentrate on
communication. Specific evaluation should submit to related executive and meeting
attendant. If proposal was accepted and edited or practiced pursuing an agreement,
the problem situation for target group might be better developed later. (4) Proposal of
- evaluation. The feeling of practicer that being treated fastidiously, was still existing ir-
Thai society. Friendly proposing of evaluation had been understood that the proposal
was for mutually development and being the critical condition of high evaluating
acceptance. At the beginning, built-in evaluation and following up team was
concentrating on analysis of guideline proposal to make project’s principle and
methodology being widely accepted as well as concentrating on analysis of activities
whether was it sufficiently to encourage project achieving its goal. At the end, the
concentration was on proposing mechanism guidance or alternative enhancing
project’s favor sustenance. For unity of implementation, proposal or recommendation
should not be in the form of instruction toward arena officer but it should present to
project’s executive for considering and further giving orders. There should have a
talk imitative in the case that activity, was found during evaluation, would be clearly
damaged if there had no suggestion. Proposal of valuation had to aiming at
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presenting to organization or project level; which resulting in acceptance of
improvement or development, rather than presenting to individual which resulting in
self-protection.

Department of General Education (1998) had developed research on
criteria of evaluation for searching excellent school relating to maintaining
environmental activity. It was found that criteria of evaluation consisted of
1) atmosphere and environment around school. 2) Personnel relationship in school.
3) Maintaining environmental activity in school. 4) Environmental administration in
school. 5) Environmental cooperation between school and community.

2.7.3. Research on Self-study and Built-in Evaluation

Wongvanich, Suwimol. (2000:15) had researched and developed built-
in evaluation system in school. The objective was to develop built-in evaluation
system which having the unity principle considered as assisting planning procedure
for further built-in evaluation pursuing an Act of National Education. From research,
it was found that most school had no systematical self-study; official staff had not
participated in evaluation and output was not applied in administrative planning or
developed/improved or managed education as it should be. Research about staff’s
readiness in built-in evaluation found that 88% of instructor had perceived on
educational measurement established by Office of National Education; and more than
95% of instructors were willing to participate in built-in evaluation and be ready to
study built-in evaluation. The top three ranked contents which most instructors had
been necessarily developed consisted of an interpretation of output. Tools creation
and information analysis. Anyhow, group of instructor had recommended to provide
training, document or manual of built-in evaluation. Moreover, it was found that
about 31% of instructors were worried about this task because they had never
experienced in this implementation.

Success of built-in evaluation could be measured by four variables.
They were 1) Personnel’s understanding on internal evaluation. 2) Team work of
personnel in school 3) Opportunity of consecutive and sustainable built-in evaluation.
4) Attempt on utilizing output for developing school. There were five scries of
factors describing success of built-in evaluation-built-in evaluation system
(6 variables) totally 23 variables. This research found that first series of factor was
able to describe success 71.9% and when next series of factor was added one by one,
degree of success would increase 4.1%, 2.2%, 12.2% and 7.5% respectively. In total,
five series of factors (23 variables) were able to describe success 97.8%. Variables
which effected to success of school’s implementation and having a positive
coefficient value was the capability of core factor which being the critical basis of
built-in evaluation (.59), personnel characteristic of executive in terms o degree of
education (.33) and experience in evaluation of executive (.47). Motivating variable
of evaluation by instructor had negative coefficient value (-.36). Qualitative analysis
said that devoted executive administered on built-in evaluation and closely followed
up an implementing evaluation had extremely effected to success of school’s
evaluation.
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Built-in evaluation system was developed, so-called TEAM-D
consisted of 5 sub-systems. They were 1) design of operation plan and evaluation
frame system. 2) database and information processing system. 3) detection of
evaluation standards system. Anyway, built-in evaluation system developed was the
system being adjacent to PDCA cycle and being school-based evaluation (school was
the working base). To uplift such implementation, school had to follow principle of
TEAM which consisted of 4 criterions. They were team-work, eternity evaluation,
awareness on evaluation and systematically monitoring evaluation. These were to
achieve 3 aspects of standard objective which was IPO standard consisting of input
standard, process standard and output standard.

The most important element of built-in evaluation were preparation
and development of personnel, determination school’s objective; and standard
evaluating criteria, evaluation planning, design of database and information
processing, detection of evaluation standards and unity of evaluation and design of
evaluation report, especially self-study report, design of operation plan and evaluation
frame for developing school’s implementation. Hence, school bad to design
stimulation and follow-up system as well as promotion on implementation to push
forward built-in evaluation become successful

From a revised literary. work, an essence leading to determined
research frame was shown in Figure 6.
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CHAPTER III
RESEARCH METHODOLOGY

This research aimed to develop a self-evaluation model for secondary school
environmental education that had to be developed by the participation and the
acceptance of all school personnel and related people. Moreover, the model
should be corresponded to the actual situation and be practical for the cooperative
schools. Also, this model should be the pattern for all other schools which were in
similar environment and being adaptable, suitable and practicable for schools in
general. Therefore, the model development should be based on the following
research methodology.

3.1 Research design

Research & Development with a combined method was applied: Qualitative
design by Participatory Action Research (PAR) was to be used in building evaluative
model; Quantitative design was to be used for model verification; validation testing,
efficiency evaluation and appropriateness evaluation For the model efficiency
evaluation, readiness and competency of school teachers and personnel on evaluation
should be evaluated before and after the operation as a pretest-posttest design. Model
appropriatenes$ should also be confirmed before dissemination.

3.2 Research process

The research process of the development of secondary school environmental
self- evaluation model was processed in 5 stages:

3.2.1 Stage 1: Research Preparation

The research was to get the research and the preparation ready to
practice with 4 research activities as the followings:

1) Studying and collecting related documents of the research, including
the situation of cooperating schools (target schools) on self-evaluation development,
the evaluative development, environmental education in secondary schools, the new
innovative management of environmental education, participatory action research, the
related research and the actual situation of the target schools;

2) Preparing research project and cooperative school on self-evaluation
development project, including offering research outline and ask for the permission of
operating cooperative schools on self-evaluation development of environmental
education project;

3) Conducting self-learning manual on practical self-evaluation
development of environmental education and worksheets;

4) Constructing the research tools for the self-evaluation model's test
of validation, efficiency evaluation and appropriateness evaluation.
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3.2.2 Stage 2: Model Formulation

It was the stage of the participatory action in formulating secondary
school self- evaluation on environmental education. PAR was to be used to construct
school teachers' awareness, understandings, acceptance and participatory action in
stipulating vision, mission and critical success factors (CSF) and key performance
indicators (KPI) of environmental education of the cooperative schools by self-
evaluation development, comprised of 5 research activities as the followings:

1) Selecting 4 secondary schools to be cooperative schools as target
schools or participating schools for self-evaluation development on environmental
education;

2) Forming school teachers' awareness of evaluation development,
pointing out the importance of self-evaluation on environmental education of
secondary schools;

3) Formulating school teachers' awareness of school self-evaluation
problems and necessity of evaluative development, together with the school
evaluation competency pre-test,

4) Participating in self-evaluation development by participating in the
revision of vision and mission, defining school's CSF and KPI on environmental
education by assigning school personnel to study the manual by themselves in
advance and participate in the practice of the assigned tests;

5) Defining strategies and self- evaluation procedure.

3.2.3 Stage 3: Model Implementation

It was the stage of determined participatory action in evaluation of the
provided procedures. All schools have the participatory action in determining target of
environmental education of each KPI and participating in determining data which
will be collected from each KPI and determining implementations and participate in
evaluation, including analyzing and reporting. In the evaluation, personnel are
assigned with their own evaluation which shall be processed in 5 research activities
as the followings:

1) Determining targets of environmental education of schools in each
indicator as the standard for result comparison;

2) Determining data which should be checked, evaluated and collected
according to the indicators of measurement, including implementing devices in
evaluation,

3) Compiling and analyzing evaluative data;

4) Reporting evaluative results in accordance with the model and its'
procedures which were intended for all relevant people and the public to know;

5) Informing and knowing the evaluative result for improving the
school environmental education in the part of responsibilities of individuals and all
departments.

3.2.4 Stage 4. Model Confirmation
It was the stage of participatory action compiling and analysis of
evaluative procedures which were the last stage of PAR and could be proceeded in 5
research activities as the followings:
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1) A synthesis and seminar in the evaluative model in the school level,
the procedures and the results of participatory action must be compiled by all schools;

2) A synthesis of evaluative pattern in overall perspectives: This stage
is a compiled synthesis of participating schools in evaluative development;

3) Testing of validity in the context pattern whether it was correlated to
the actual participatory actions;

4) Assessing self-evaluation model efficiency for secondary school
environmental education as the schools' competency evaluation post-test;

5) Preparing seminar project of cooperative schools in evaluative
development. This project aimed to prepare the model and devices in assessing model
appropriateness.

3.2.5 Stage5: Model Appropriateness Assessing and Reporting

This stage was to present the model of self-evaluation to the experts on
environmental education evaluation, including: high level executives, qualified
experts, supportive relevant people and school teachers. The seminar could lead to the
discussion and the model's appropriateness evaluation among them and as a
consequence, to improve the pattern at the last stage before publicizing. There were 5
research activities in this stage:

1) Providing the seminar conferences on the project of self-evaluation
development of environmental education in cooperative schools. This activity is
comprised of setting up the seminar, reporting the outcomes of the project, discussing
and evaluating evaluative model. The participants of seminar consist of the high—
ranked executives of Ministry of Education, the qualified people in the environmental
education, supporters of environmental education and school teachers as operatives
who should be divided into group of 35 people, totally 140 people.

2) Analyzing evaluative data, for comparing and finding out the
correspondences of evaluation among groups in the evaluation list;

3) Improving the model, for improving the model, pertaining to
evaluative results and notices of the qualified people to have the completed matter,
including: the model's name, the purpose of evaluation, the implementation of
environmental education in schools which were used to evaluate process and
evaluative procedures. Of the application of evaluative results and the evaluative
procedures of evaluative results;
= 4) Reporting and publicizing the model;

5) Conducting research report and documentation for publicizing
research results.

Following these above research procedures, it caused the success in
processing, since it should have caused the new research concept, research project, the
project of cooperative schools for self-evaluation development and devices in
evaluation, the readiness of evaluation of schools and manual, and finally practice are
as follows:

Stage 1: School personnel's awareness and needs, schools' vision,
mission, critical success factors (CSFs) and key performance indicators (KPIs) of the
main results of school environmental education;

Stage 2: School Environmental education's targets and data, evaluative
devices, evaluative action, analysis of data and a reporting of evaluative results;
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Stage 3: Outlining the model, devices for evaluating model, seminar
conference project and the preparation or internal seminar conferences;

Stage 4: The completed pattern of documents, the results of evaluative
model and documents of research report;

Stage 5: Research processing and succeeding research procedure in all
stages which could be demonstrated in figure 7

Stage Process Output
v v
Stage 1 1. Studyil.ng documents a:fd related research Conceptual
’ Rpepaing rscanh el Framework, Project
P ing the Research 3. Conducting manual and practical test Manual D,evx c:w ?
4, Implementing devices for evaluation M .
v
l 1. Selecting the participating Schools
2. Evaluating readiness of school in pretest-design
Stage 2 3. Forming an awareness of evaluation Tasget of EE. and
4. Participating in defining vision, CSFs and KPIs of Evaluative Strategies
Model Formulation environmental education of School
5. Defining Strategies and self-evatuation procedure
4
1. Determining target of evaluation
2. Determining data, implementing devices,
Stage 3 collecting data Evaluation and
3. Analyzing evaluative data, reporting evaluative Reporting Evaluative
Model Implementation result Results
5, Informing and knowing evaluative result
4
1. Synthesizing cooperative school self — evaluation
model
Stage 4 2. Synthesizing self - evaluation model in overall Qutline of Self-
pemspestives Evaluation Model
Model Confirmation 3. Testing validity of model
4. Evaluating model efficiency by the posttest
5. Preparing documents of self—evaluation model
vy
1. Setting up the seminar conferences for analyzing The Seminar
Stage 5 self —evaluation model Conferences for Model
Pl 2. Analyzing evaluative data Improving
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5. Conducting research report and documentation Model

Figure 7. Process and Research Procedure : Developing a Self-evaluation Model
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3.3 Research Methodology
3.3.1 Participatory Action Research (PAR)

PAR was the key method to perform participation action in
developing evaluative model, as the results, for self-evaluation on environmental
education ofthe secondary schools. It emphasized on actual action in actual situation
of cooperative schools, schools' self-reliance, an exact participation of school
personnel and relevant people from all school departments. The cooperative schools
had to develop and performed self-evaluation on environmental education by the
supporting of research cooperator. Furthermore, the research cooperator formulated
and developed self-evaluation model from the actual participation action with schools.
This research methodology can be determined by following processes:

1) Population: The secondary schools under the Department of
General Education which provided for Mattayomsuksa 1- Mattayomsuksa 6, totally
1,853 schools.

2) Sampling: Selecting the sample of schools in the target group,
cooperating in specified evaluative development which were the secondary schools in
Bangkok and in boundary with the special characteristics of requirement in intensive
encouragement of environmental education and need to be cooperated in the
project of cooperative schools for self-evaluation development in an amount of 4
schools together with 510 of school teachers including, executives, teachers and
educational personnel, being participated in developing operation.

3) Research devices: Devices implemented in the research were as
follows:

(1) Manual for self-learning, documents for teachers and
educational personnel of cooperative schools to learn by themselves for evaluative
development during the participatory development that being manipulated by the
researcher with the support of the Innovative Governmental Management Center,
Ministry of Education;

(2) The documents of the cooperative development schools project
in self-evaluation in environmental education, as participatory action conducting;

(3) Practical worksheets in self-evaluation development on
environmental education which were developed and succeeded by researcher.

4) Research process: It was operated according to the process of
Participatory Action Research in these following 8 stages:

(1) Determining Target Group: Selecting 4 samples of cooperative
schools for self-evaluation development and sample of personals as the target group,
comprising of the executives, educational personnel and educational committee in
participating schools in evaluative development, totally 510 people;

(2) Creating Atmosphere of Acceptance: Being operated by
cooperating in participation in conference of identification, publicizing relevant
documents and meeting teachers in the small group,

(3) Determining Problem and Purpose: Identified evaluation purpose
included evaluative results and school's readiness by the pre-test, participating in
SWOT analysis of school environmental education, and participating on determining
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schools' vision, mission, critical success factors (CSF) and key performance indicators
(KPI) in environmental education;

(4) Defining Evaluative Plan: The participatory action in defining
target and data which regarded strategies, evaluative plan, devices in evaluation which
the people who took responsibility evaluate and identify evaluative plan to relevant
people in all department sectors;

(5) Evaluative Conducting: To conduct evaluation of the results
from environmental education pertaining to plan, devices and the defined time,
including analysis presenting and reporting evaluative results;

(6) Evaluation of Evaluative Results: The cooperation of evaluating
and revising results of evaluative conduct by making the conference of evaluative
result review at the school level;

(7) Constructing the New Findings: To have the participatory
synthesis and check the school - leveled model,

(8) Presenting the Performance Outcome: A synthesis of results and
combined pattern of all schools by letting representatives of schools take part in
criticizing the pattern and presenting the pattern to Schools as participating schools in
the evaluative development.

Research procedure in developing model was correlated to the PAR
process as could be seen in figure 8.
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Figure 8. Research Procedures as Related to PAR Process
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3.3.2 A Self-evaluation Model Efficiency Evaluation

The evaluation of model efficiency was conducted to evaluate school
teachers' capability in evaluating and self-learning on environmental education
management of cooperative schools before and after the developing operation. This
evaluation was to ensure that the participating schools have improved their capability
in evaluating, their self-learning on environmental education management after
participating in the self-learning environmental education management development
workshop according to PAR process. The research methodologies were as follows:

1) Objective: The objectives of this study was to evaluate the
capability and the needs in evaluating and self-learning on environmental education of
participating schools.

2) Research Methodology: This evaluative research, the One-group
Pretest-Posttest Design Technique was to be used to evaluate the capability in
evaluating and the self-learning on environmental education of the participating
schools.

3) Variables:

(1) The school teachers' experience in evaluating environmental
education;

(2) The teachers' knowledge and understanding in evaluating and
environmental education;

(3) The schools' potentials in evaluating environmental education;

(4) The schools' needs in evaluating environmental education.

4) Population: The study population were the personnel of the
cooperative schools, including schools' directors, teachers, educational personnel and
school board members, totally 510 people.

5) Sampling: The research used purposive sampling technique in the
selection of the key informants. These include 4 school directors, 16 assistant school
directors, 40 department heads or their representatives, 20 representatives from
academic institutions or relevant personnel (5 people from each school). Totally, the
sample group includes 80 people who were appointed members of the School
Environmental Education Evaluation Development Board.

6) Measurement Device: The measurement device used in this
research was the Model Efficiency Evaluation Questionnaire (School Environmental
Education Capability Evaluation Questionnaire), developed and -based on 4 key
factors of successful variables. The questionnaire, therefore, comprised of 2 key
devices: (1) Test on knowledge and understanding in environmental education
management and evaluation; (2) Rating scale questionnaire, used for evaluating the
teachers' participation, the schools' potentials, and the schools' needs in environmental
education management and evaluation. The subjects are classified into 5 levels,
namely,

Having maximum potentials and needs
Having high potentials and needs
Having average potentials and needs
Having low potentials and needs
Having minimum potentials and needs

— N WL W
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The rating criterions were as follows: (Best,1970: 90)

4.50-5.00 = Maximum
350-449 = High
250-349 = Average
1.50-249 = Low
1.00-149 = Minimum

The validity of the measurement device is examined by 3 experts in 3 fields of
study, each one from each field. These experts are academics in the fields of
environmental education, management, and evaluation. To ensure the reliability of the
measurement device, the device was pre-tested with 30 teachers who are not the study
group, and draw a coefficient value according to Cronbach's technique (Cronbach,
1974) The a coefficient value was .97

7) Data Collection: The needed data was collected by giving out
questionnaires to the subjects to evaluate with the researcher waiting to collecting
them back. Aside from the questionnaires, the researchers also collect data by
interviews, participant observation and field study.

8) Data Analysis and Statistic Used: The data was analyzed by SPSS
program. As for the open-ended questions, this research uses the content analysis
technique, drawing the average (X), standard deviation (S.D.), percentage and
comparing the schools' potential before and after participation with t-test technique.

9) Application and Research Report: The evaluation result before
the workshop is used as a part of information in defining the problems in evaluation in
PAR process. The evaluation results after the workshop and test is used in the
comparison and assurance of the development of the schools' self-evaluation
potentials. The research result was reported as a part of the research on self-evaluation
model development.

3.3.3 A Self-evaluation Model Validation Testing

Test of model validation was one of model verification. The Content
Validation Technique was used for validating the self-evaluation model in model
synthesis process. The synthesized model is assessed whether it matched the actual
valuation implemented or not. It is assessed by the participants, using the following
process:

1) Objective: The objective was to validate the content of the
secondary school self- evaluation model synthesized from the workshop.

2) Research Methodology: The model is validated by checking its
Index of Model-Performance Congruence (IC) by letting the participants examine if
the model is congruent with the performance.

3) Variables: The studied variables were: (1) Objectives of the
evaluation; (2) Environmental education standard to be evaluated; (3) Evaluation
process and evaluation techniques; (4) Application of evaluation results;
(5) Assessment of evaluation results.

4) Population: The research population were 4 groups of school
personnel who participated in the evaluation model development, including school
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directors, teachers, environmental education teachers, and school board members,
totally 510 people.

5) Sampling: The research applied purposive sampling technique,
selecting 4 people from the management, 4 teacher representatives, 4 environmental
education teacher representatives, and 4 school board member representatives, totally
16 people.

6) Measurement Device: The measurement device used to examine
the content validity of the model developed from the model's components and
characteristics was the Model Validation Testing Questionnaire. The representatives
were asked to score the model according to the following rating system:

+1 The representative was sure that the model components were
congruent with the performance.
0 The representative was not sure if the model components
were congruent with the performance.
-1 The representative was sure that the model components was
not congruent with the performance.

The research used IC value as a criterion for selecting the model's
components. The performance model components had to have IC value equivalent to
or over 0.5 The researcher was the one who collected data, gave out the tests, and
collected the model validation test.

7) Data Analysis: The data collected was analyzed by giving
frequency of the opinions collected and examining the IC value of the scores collected
based on the following formula:

ZR
(& S8,
N

When IC = Index of Model-Performance Congruence
R = Result of accumulated scores of the representatives'
opinion
N = Number of the representatives of participants

8) Application and Research Finding Report: The results of the
assessment of the model validation and evaluation, as well as the report is used as a
part of the appraisal medel development research.

3.3.4 A Self-evaluation Model Appropriateness Evaluation

In the final process of model development, the model was assessed its
practicality and benefits by organizing a seminar among experts and persons related to
the assessment of the environmental education in secondary schools. The researcher
and the schools which had collaborated in developing the appraisal model presented
the result of the project implementation and the evaluation model to the seminar
attendants to discuss, share their ideas and evaluate the operational model according
to the research procedures below:
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1) Objective: The objective was to evaluate the appropriateness of
secondary school self-evaluation model on environmental education, synthesize
opinions and improve the model.

2) Research Methodology: The evaluation research method was
provided by organizing a seminar among academics and the personnel involved in the
school environmental education evaluation, with presentation of the model, followed
by discussion, evaluation and model improvement.

3) Variables:

(1) Status, gender, education, and experience in environmental
education of the evaluators;

(2) The practicality of the model, as well as the objectives, critical
success factors, process, implementation process, the assessment of evaluation result
and model development process;

(3) The benefits or advantages of the model, and objective
definition process, evaluation methods, components of successful model, evaluation
process, and the benefits in academic development in schools;

(4) The seminar attendants' opinions towards the model.

4) Population: The study population were academics, and personnel
involved in the management of environmental education in secondary schools,
namely experts in general environmental education, high range executives in the
Ministry of Education, representatives of the units in charge of promotion of
environmental education in schools and personnel of the cooperative schools
participatied in the development of the evaluation.

5) Sampling: The purposive sampling technique was used in selecting
the seminar attendants who are key informants as the representatives. These included
17 executives from the Ministry of Education, 35 experts in environmental education
evaluation 42 people who are in charge of the promotion of environmental education
in schools, and 40 representatives of the school participated in the development of the
self-evaluation model, totally 134 people.

6) Measurement Device: The measurement device used in the study
was the Self-evaluation Model Appropriateness Evaluation Questionnaire, developed
from the components and benefits of the model. This was a rating scale questionnaire,
comprising of 4 parts: (1) General Information of the Evaluators; (2) The
Practicality of the Model; (3) The Benefits of the Model; and (4) General Opinions
of the Evaluators.

The model's practicality and benefits are classified into 5 levels
namely;

Most practical and beneficial

Very much practical and beneficial
Moderately practical and beneficial
Not quite practical and beneficial
Least practical and beneficial

- N W R W
I (R

Il

The criteria for the rating of average value of evaluation result,
according to Best's theory (Best, 1970) were as follow:
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450-5.00 = Most practical and beneficial
350-449 = Very much practical and beneficial
250-349 = Moderately practical and beneficial
1.50-249 = Not quite practical and beneficial
1.00-149 = Least practical and beneficial

7) Data Collection: The data was collected from the discussion on the
model in the seminar by giving out the evaluation questionnaires to the seminar
attendants to evaluate and collected them back after the end of the seminar.

8) Data Analysis and Statistic Used: The data was analyzed by using
the SPSS program to draw the X, S.D., Mode, Median and Q.D. The components of
the model were selected from the consensus of the four groups. The proper and
efficient components had not over 1.50 of Q.D., with the variant between Mode and
Median not over 1.00

9) Model Improvement and Research Finding Report. The results
of the model discussion and evaluative data were synthesized. The components which
did not gain consensus from the four groups would be improved according to the
suggestions agreed by over 3 groups. As for the report of the research result, it was
disseminated in the form of journal and a research report, which was a part of the
evaluation model development research.

The development of self-evaluation model for secondary school
environmental education research procedures were shown in figure 9
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CHAPTER 1V
RESEARCH RESULTS

The presentation of the findings will break down into 3 continuous parts: the
tidings of PAR on model development; the tidings of model development spin
off and the model of self-evaluation on secondary school environmental education.

4.1 Results of PAR on Model Development

4.1.1 PAR Mission
It was to develop self-evaluation and self-evaluation model on
environmental education with PAR processes in the schools who participated in the
evaluation development and model synthesis.

4.1.2 PAR Strategies
The strategy was to jointly impious so as to trigger the results
based on that of the commitment. The research had chosen 5 means (methods)
in jointly implementing. In all, 5 strategies had been adopted namely:
1) The Cooperating School for Evaluation Development Project
Strategy. It was adopted as the following procedures:

(1) Lodging for project permission and propagation prior to
implementation.

(2) Selection of the schools who were willing to join in the
development process to participate.

(3) The project was implemented and administered in the
same manner as any general project of the schools. The role taken by the
researcher was a school consultant.

2) The Actual Schools Conditions Implementation Strategy. The
procedures stated that:

(1) Jointly implementing the development efforts according to
each schools actual conditions.

(2) It was held that problems, needs and choices in solving
the problems and implementing the development activities arose from actual
problems, needs and implementation of each schools personnel and teachers.

(3) The innovations were checked and new bodies of knowledge
were built concretely for each schools personnel and teachers by adopting the pre-test
and post-test in the implementation.

3) The Participation Strategy. It stated that:

(1) All concerned parties; including administrators, teachers,
educational personnel and representatives who were stake holders; had to thoroughly
participate in the process.

(2) All concerned parties had to participate in all steps of PAR and
in all procedures of the evaluation, ie. participation in thinking, planning,
implementing, evaluating and accepting the evaluation results.
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4) The Self-reliance Strategy. It stated that:

(1) The manuals for developing teachers’ understanding were
provided for them so they were able to study by themselves in advance and the
manuals were accompanied with exercises which were required to be used as a
framework for evaluation development.

(2) The schools were urged to develop their own self-
evaluation in most and all steps of the development.

(3) The personnel were urged to study the innovations and
build their own bodies of knowledge.

5) The Participation in the Whole-School Development Strategy.
It stated that:

(1) Identifying the factors of the school environmental education
which covered the whole system of the school that included contexts, inputs,
processes and achievements of the school’s environmental education.

(2) Evaluating the whole system of the school’s environmental
education organization.

(3) Organizing the evaluation system of the school's environmental
education which related to their whole systems.

4.1.3 Results of PAR on School Self-evaluation Development
1) Selection of the Targeted Schools

The schools selected to join the project of environmental
education self-evaluation development project; cooperating schools were under the
Department of General Education which situated in Bangkok Metropolis and
adjacent provinces. They were the following 4 schools:

(1) Wat Makutkasat Secondary School, Bangkok Metropolis;

(2) PPR Ratwittayalai School, Nakorn Pathom Province;

(3) Wat Kemapirataram School, Nonthaburi Province;

(4) Sai Noi School, Nonthaburi Province. Each school has different
environmental problems. They voluntarily applied to join the project.

2) Conditions of School Environmental Education Evaluation

All schools had similar conditions of the environment education
evaluation which can be summarized as follows:

(1) The learning objectives in environment education as prescribed
in the curriculum was not clearly integrated and united as the whole picture to
be implemented by the school

(2) There was no concrete evaluation in environmental education
dimensions. Besides, the achievement as a whole could not be assessed.

(3) There was no application of the evaluation result to improve
the environment education organizational, systematically and continuously. Besides,
there was a lack of standard evaluation tools.

(4) The Personnel lacked confidence in implementation of the
new method of evaluation. Beside, the schools lacked responsible personnel. The
teachers as well as other educational personnel thought that environmental
education was simply an added-up burden. As a result, passed the rather to any
assigned teacher.
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In addition to the identified problems, the participation in analyzing
the environmental situations (SWOT) and the evaluation of the targeted
schools’ environment education organization had identified strengths, weaknesses
opportunities and threats as a whole which are shown in Figure 10.

Opportunities
o—»
8. Above higher offices and NGOs gave
support.

7. No specific budget for 7. The Ministry's concept of Nice-to-
organization and evaluation. Live schools.

6. No specifically responsible 6. All concemed stakeholders wanted
personnel in the school. the schools to be a prototype of

5. Little and unconcete reporting the environment organization.

4. Lacked of continuity in work 5. ISO 14000 indicated the EMS
improvement. evaluation directions.

3. The teachers' negative attitudes 4. The governmental reform necessitated
towards evaluation ; seeing it as new methods of evaluation.
unnecessary burdens. 3. The Royal projects stimulated

2. Sporadic and unconcrete development.
evaluation. 2. The constitution stipulated

1. Most of the personnel lacked participation.
proper understanding towards 1. The quality assurance required SSR
appropriate environmental
education.

1. Unclear Ministry's policy in 1. The administrators were
environmental education. determined to develop the

2. Most teachers did not yet evaluation.
understand the environment 2. The schools' media and equipment
education properly. were conducive to the new

3. The people's value was to push methods of evaluation.
the burden with the schools. 3. The state of environment

4. The trend in ISO over-shadowed organization was conducive to the
the importance of environment. evaluation.

5. The stakeholders did not seethe | 4. The schools were used to being

importance of environment
education.

evaluated in quality assurance and
SSR.

5. The environment standards were
national education standards.

6. The schools had sufficient budget
and personnel in implementing the
program.

7. The schools had implemented
some evaluation.

<4—T

Threats

SWOT Analysis on Schools' Environmental Education Evaluation

+— o

strengths
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3) Employing the Strategies in School Self-evaluation

Upon the cooperative school environmental education states which
were strengths, weaknesses, opportunities, and threats that have already been
mentioned, the school evaluation teamwork had jointly implemented the strategies
for each school's self-evaluation in the development of environment education, the
6 major strategies were adopted as follows:

(1) The New Method in Implementation Evaluation Strategy:
It was an active-advancing strategy which was congruent with the new method in
implementation evaluation, its major techniques were: evaluation of the school's
environmental education whole system, its impact to the community (contexts),
skills in environment education of the teachers (inputs), management of
environmental education and environment in the schools (process), and the
desirable characteristics of the learners (product), which was the whole school
evaluation (strategy was laid down by O5 + 06 +S1 + 86); the evaluation objectives
were identified at 2 levels, in order to answer the questions on the achievement as the
strategic and operational levels (strategy was laid down by O4 + S1 + S6).

(2) The Environmental Education Quality Assurance Strategy:
It was an evaluation which was based on quality assurance. The techniques were
as follows: organizing the evaluation system so as to make it congruent with the
schools quality assurance, the tasks were self-evaluation and reports of self-valuation
together with internal evaluation and external evaluation (strategy was laid down by
01-84+S5); developing self-reliance evaluation which was based on actual
conditions, with essentially oriented to actual environmental education and how to
implement evaluative results (strategy was laid down by 06+01+S1+86).

(3) The Evaluation Result Joint Admission Strategy: It was an
evaluation which was re-enforced from evaluation by ways of: re-enforcing the
joint evaluators, praising the evaluation development team and the people who
cooperated in the evaluation (strategy was laid down by O6 + S1 + S6); ensuring
the people who were outstanding, as a wear to re-enforce sustainable development
(strategy was laid down by O8 + S1 + S5 + §6).

(4) The Building Co-axis and Evaluation Network Strategy: It
was a strategy to innovate in correcting the weaknesses in the evaluation of the
school's program of environment education by ways of: adjusting and changing
beliefs in environmental education; by accelerating and building of proper
understanding in organizing and evaluating.-envirrnment. education for school
personnel, by self-studying from the manuals, and building of co-axis and network of
persons in environmental education by having the administrators to be the
change agents (strategy was laid down by W1 + S1 + O1); organizing the teachers
of environment education, by having all the teachers teach environmental
education, having the persons responsible as specific leaders who were entitled
to specific expenses for the evaluation of environmental education by themselves
and having the board of evaluation and budget allocation in the same manner with
other school's projects (strategy was laid down by W6 + W7 + S1 + 86); accelerating
the building of terrible attitude to evaluation, by loving and believing in the
importance of evaluation, specifically evaluation of environmental education for
development (strategy was laid down by W3 + S1 + 54).
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(5) The Evaluation for Development Strategy: It was an
innovative strategy by ways of: organizing the system bringing the evaluation
results for development, by taking the evaluation results to improve and develop the
environmental education in the schools continuously and reporting the results of
self-evaluation to the concerned people and the public concretely and continuously
(strategy was laid down by W4 + W5 + O4 + S2 + S6); organizing the new method of
evaluation, by accelerating the system, organization and implementation of the
environmental education project-based on the new method of evaluation and
informing the achievements concretely and continuously, applying the evaluation
results to improve the operation which had the impact on development of the
school's environmental education (strategy was laid down by W2 + O1 + O4).

(6) The Community Environmental Education Strategy: It
was a reactive strategy which operates in 2 essential techniques: setting up the
monitoring and evaluating system of the environmental education of the community,
by cooperating with NGOs to push on clarified policy of the Ministry of Education
on environmental education and evaluation (strategy was laid down by St + S2 + 56
+ T2 + T3 + T4); using media to foster awareness of the schools and the
public, by building up understanding and conscience in educational evaluation
(strategy was laid down by S2 + S6 + T2 + T3 + T53).

4) Identification of Objectives for Self-evaluation

The objectives for self-evaluation were jointly identified as:

(1) To reveal the results of environmental education whether
it had reached the strategic goals as a whole of the school and the operational
goals in each specific area as set.

(2) To learn of the effectiveness and the efficiency of the school's
environmental education organization.

(3) To learn of the achievements of educational efforts in the
school's environmental educational dimensions.

(4) To bring about the application of evaluation results in
improving and developing the school's environment education continuously.

5) Targets of the Evaluation

The school had its own system and evaluation of environmental
education according to the new method of implementation evaluation which
was highly elective. It could indicate the achievement of the environmental
education both at strategic and operational levels and concretely.- The teachers,
educational personnel and concerned people participate in all steps of evaluation.
The results were recognized and utilized in work improvement continuously
which results in graduates and evaluation of environmental education continuously.

6) General Methods in School Evaluation Development

All operative schools had participated in undertaking the evaluation
by he following means:

(1) ALl schools declared their policies of self-evaluation on
environmental education as a part of the learning, teaching activities and quality
assurance as their major policies.

(2) They set up an evaluation development and environmental
education self-evaluation board comprising the administration, deputies, department
heads, subject-cluster chiefs, environment education teachers, teacher representatives
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and community representatives who were responsible for the implementation of the
schools' environment education self-evaluation.

(3) Fostering understanding among the schools participating in
the evaluation development project, they were supposed to understand the procedures,
evaluation methods and roles in the evaluation by attending the seminars, studying
the manuals and concerned documents.

(4) They participate in developing the system and self-evaluation
of environment education of each school according to the new method of evaluation,
quality assurance and 10 steps of achievement-oriented evaluation, which its details
would be discussed later.

(5) Some steps of the evaluation needed to have public hearings in
order to gain consensus from the whole school's teachers and the stake-holders.
The matters consult critical success factors, key performance indicators at the
evaluation development stage, the consensus was sought regarding the tools and
evaluation means at the evaluation stage; and in improving the project at the
evaluation result application stage.

(6) A seminar was organized every time when an evaluation circle
was completed.

(7) A measure was devised to ensure that the evaluation results
would be applied by specifically notifying only the organizations who were
responsible and they were required to report back the results of such improvements.

(8) The system and model of the environmental education self
- evaluation project were organized. A seminar was also organized to gain consensus
from all concerned.

(9) Steps of Participation in Self-evaluation Development.

7) Steps of Participation in School Evaluation Development

It provided as the following steps:

(1) Instruction of Understanding: At this step, understanding
and awareness of importance and necessity of environmental education and
evaluation of environmental education were instructed.

(2) Setting-up of Responsible Board: The board was to be
responsible for the development of the evaluation and evaluation. The members
were selected from all parties in the school.

(3) Identification of Evaluation Factors: It was carried out in a
workshop. The sessions took time to revise visions and commitments, CSF, KPI
and goals of environmental education.

(4) Evaluation: This step was the beginning of research
undertaking. In the sessions, they choose a evaluation methodology, research tools
and research methodology.

(5) Application of the Evaluation Results: It was the propagation
and reporting stage whereas the school took the evaluation information to the
public.

(6) Evaluation of the Evaluation: This was the last stage of the
evaluation. It stressed the propagation of the evaluation information to the public.
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The implementation of all the 6 steps were still at the development
process. Besides the methodology, the researcher also had wears of academic
subject cluster development. The steps in the evaluation development was
summarized asin Figure 11 below:

Steps of Evaluation

> Instruction of understanding

v

g7 _thay Setting - up of responsible Board

v ¥

PAR Revision of visions and missions Self - Studying
Choosing CSFs, KPIs and Goals by manuals

v

Choosing Means, Tools and Manuals

v

Application of Research Findings

!

Evaluation of the Evaluation

Figure 11. Components and Steps of Evaluation Development
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8) Steps of the School's Self-evaluation

Each school undertakes its own environment education
evaluation by exercises in the mammal in 10 following stages:

First step: Checking the school's visions of environmental
education,;

Second step: Checking the school's missions of environmental
education;

Third step: Identification the school's critical success factors
(CSF) of environmental education,

Fourth step: Identification of key performance indicators (KPI)
of environment education;

Fifth step: Identification of targets and standards of environmental
education;

Sixth step: Identification of data, means of data collection,
tools and evaluation implementation;

Seventh step: Analysis the data and data collation;

Eighth step: Reporting the self — evaluation;

Ninth step: Application for improvement,

Tenth step: Evaluation of the evaluation (meta- evaluation).

9) Implementation Methods of School’s Self-evaluation
Each step of the school's self-evaluation schemes had its
objectives and methods and important emphasis which are shown in table 3.

Table 3. Objectives and Methods in the Step of School's Self-evaluation scheme

Steps Objectives Methods
1 To learn and | 1. Visions of the school in organizing its environmental
Checking the gain confidence education meant the future's possible conditions
visions of the in the targets seen together by its staff who were concerned with
school's and directions of the matter.
environmental the school's 2. Favorable visions of the school's environment
education environmental education had to be commonly accepted, clear,
education possible and challenging.

3. Checking if the school had visions regarding the
environmental education. If not, a process fo identify
them should be device.

4. Analyzing the school's visions to identify its targets
or achievements in what manner and how to go

about to reach the targets, at what level and what were
the principles in jointly organizing the environmental
education. -

5. The operation as in 2) would identity missions, goals

and results, benchmark and values of the school in
environment education.
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Steps Objectives Methods
2 To learn of the | 1. The mission was the task which had to be
Checking the school's accomplished for results as in vision.
missions in missions which | 2. The missions in environmental education had to be
environmental have to congruent with the school's visions and major tasks.
education. implement in the | 3. Checking the perfection of the missions as appeared
organizing of in the visions.
environmental . Adding more missions so as to maximize the
education. school's environmental education achievements.

. Reviewing the common reasons to identity the
operational missions.

3 To identify the | 1. Critical success factors (CSF) of the school's
Identification of critical success environment education meant things to be
critical success factors k of accomplished as the project's targets.
factors of the environment . Good CSF had to be products and results of the

school's education to be implementation and congruent with the missions
environmental evaluated. and visions, precise, simple to understand, accepted
education. and the school was able to control them.

. Identification of critical success factors in
organizing environmental education (CSF), the
school's vision, missions, and objectives of the
environmental education.

4. Three levels of operation were identified so as to make
them congruent to each other. They were school's
strategic or holistic level; mission and operational
levels of each subject section.

4 To identify key | 1. Key performance indicators (KPI) meant key

Identification of
key performance
indicators (KPI)
of the school's
environment
education.

5
Target
identification of
the school's
environment
education.

performance
indicators of
successes of the
school's
environment
education.

To identify
levels of
success which
are targets are
targets of the
organization of
environment
education.

indexes used to indicate the successin each critical
success factor (CSF) or the most important index
in each CSF.

. Good KPI had to be congruent with CSF; indicated

levels of progress ; and successes in operation.

. Considering the identification of KPI of each CSF

in each level

. One CSF should not have too many KPI. Normally

one CSF has 1-2KPI. Less KPI resultin less
evaluation missions.

. KPI of each mission were different. The KPI for

environmental education should be used to measure
effectiveness, efficiency economy, quality and
timeliness of the implementation.

. Normally, KPI were stated in quantitative terms

and indexes such as numbers, ratios, proportions,
rates and indexes.

. A target was a level of success which was the

minimum target or standard of the operation.

. A good target should not be either too low or

too high, but should be clear and challenging.

. Identifying targets of success of the organizing of

environment education according to the strategic level
index or holistic index of the school or the mission
level which broke down into aspects. There was no
need to identify the targets at the subject section
revel in the case of school-level evaluation.
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Steps Objectives Methods
4. The identified targets of success had to be a
consensus and accepted by all people concerned.
6 To identify 1. The data collection stage was a lever of evaluation
Data collection data, data by identifying the data which were to be
of organizing of sources, means evaluated, data sources, tool construction and
environment of data evaluation undertaking respectively.
education collection for | 2. Obtaining the data had not to be troublesome or
evaluation the evaluation complicated.
and the 3. Identifying the data to be used in KPI as specified.
operation of | 4. Identifying the data sources which were to be
evaluation collected and evaluated.
according to the | 5. Differentiating evaluation means and evaluation
identified KPI manuals.
6. Undertaking to collect, measure and evaluate to get
hold of the stated data.
7 To take the 1. The collected data had to be specific which were
Analysis of data data from item necessary for analysis.
in the organizing 6 to processas | 2. The processing system had to be simple and easy;
of environment indexes and the results were concretely shown; and a saver was
education analyze to yield device for data protection.
the answers 3. Comparison of the results had to be done with
according to the the stated targets.
stated KPI 4. The data which were collected from checking and
evaluation had to be systemized.
5. The data were recorded and processed.
6. The results were analyzed and compared with the
stated targets.
8 To present the | 1. The presentation format was made to be simple,
Reporting the analysis results economical and could perform concrete forms of

evaluation of the
organizing of
environment
education
9
Meta evaluation

10
Application of the
evaluation results.

and report them
to the people
concerned.

To review and
cvaluate the
whole system of
evaluation so as
to maximize its
efficiency.

To be able to use
the evaluation
results in
improving the
organizing of
environmental
education at its
best.

wWN

illustrations.

. The results were presented to the stake holders

and the public.

. Organizing a seminar to review the evaluation

results and checking the result application to
develop environment education and improve the
evaluation.

. Using the evaluation form together with the seminar.
. Reporting the progress of the environment education

organization and assessing the self-evaluation
scheme.

. Analysis of the evaluation results classified by

order of success.

. Analysis of the causes and responsible units who

were notified for conventions.

. Follow up the application of evaluation results.
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4.1.4 Results of Schoeol's Self-evaluation Implementation

Results of joint implementation in the organizing of environment
education have bean holistically for the 4 schools as described below:
1) Reviewing Visions

Working together in reviewing their visions, each school had
slightly different essence in of their visions. The vision of each school is
listed below:

Wat Makutkasat Secondary School: "Wat Makutkasat school has
to be a leader in organizing environment education; integrating it according to
the cumculum; management of internal environment, and promoting the
development of environmental education in the community by taking that the
environmental education organizing is everyone's business so the learners will
have desirable characteristics in environment; the school is conducive to be a
service center for environmental education of the community”

PPR Ratwittayalai School: "Our college has to be the prototype
of environmental education organization at the national level. The college must
be nice to be in; the learners have desirable characteristic and satisfied by
community"

Wat Kemapirataram: "Wat Kemapirataram School is a nice
school to be and work in. It has nice environment which is conducive to
organization of the learning; teaching of environmental education.”

Sai Noi school: "Sai Noi school must be able to administer and
organize the environment up to the international; and be the leader in mattes of
preservation and development of the environment in the community."

2) Reviewing Missions

Every school had identified new missions in organizing of
environmental education in 4 following areas:

(1) Teaching and organizing of environmental education;

(2) Management of environmental education;

(3) Management of the environment within the school;

(4) Extension of environmental education in the community.

3) Identification of Critical Success Factors (CSFs) of the
Environmental Education to be Evaluated

The evaluation committee of every schocl has chesen 5 eritical
success factors for strategic results (CSF1) and 12 critical success factors for
operational results (CSF2). As standards for the evaluation of the environmental
education. They are the followings:

CSF1(1) The students have desirable characteristics in regard to
the environment.

CSF1(2) The teachers have the knowledge and skills in teaching
and organizing environmental education.

CSF1(3) The environmental education management must be a new
public management.

CSF1(4) The schools are nice to be in and able to organize the
environment worthy being a "prototype"
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CSF1(5) The schools are the centers in the matter of environment
development of the community.

CSF2(1) The students have appropriate knowledge regarding the
environment.

CSF2(2) The students have proper behaviors regarding the
environment and participate in preserving and developing the environment.

CSF2(3) The teachers have appropriate knowledge and behaviors
towards the environment as anyone's "prototypes."

CSFz2(4) The teachers have appropriate knowledge and be able
to integrate the subject as the criteria specified.

CSF2(5) All teachers have enough participation in organizing the
schools' environment education.

CSF2(6) The schools manage environmental education in a new
public management; result-based approach.

CSF2(7) The schools integrate environmental education in the
learning / teaching process specified by the curriculum concretely.

CSF2(8) The schools organize the internal environment in
such a way that it is nice to be in and conducive for environment learning.

CSFz2(9) The schools manage the schools' environment as well
as being "a prototype” for anyone.

CSF2(10) The schools serve academic services in preserving
and developing the environment for the community.

CSFz2(11) The schools participate in environment preservation
and development of the community.

CSF2(12) The community is satisfied with the schools'
organizing of environmental education and community's environment activities.

4) Identification of key performance indicators (KPIs)

The schools have identified the KPIs for evaluation which are
congruent with the corespondent 5 CSF1 and 12 CSF2.

KPI1(1) Proportion of the school students who have desirable
characteristics towards environment.

KPIi(2) Proportion of the school teachers and educational
personnel who have enough knowledge and participate in environmental education
organizing. -

KPI1(3) Percentage of school's success in environmental education
management.

KPI1(4) Percentage of school's success in organizing the
environment conditions and the environment management.

KPIi(5) School satisfaction indexes in joining the community's
environment development activities.

KPI2(1) Proportion of the students who have appropriate
knowledge regarding environment as specified by standards.

KPI2(2) Proportion of the students who have desirable
characteristics towards environment.
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KPI2(3) Proportion of the teachers who have desirable
knowledge, values and behaviors towards environment.

KPI2(4) Proportion of the teachers who have knowledge and
being participated in organizing environmental education as specified by criteria.

KPI2(5) Proportion of the teachers who participate in the school
environmental education activities.

KPL(6) Percentage of school's success in environmental education
management.

KPIx(7) Percentage of school's success in organizing of learning
process on environmental education as specified in the curriculum.

KPIx(8) Percentage of school's success in the school's environment
organizing to facilitate the teaching and learning.

KPL(9) Percentage of school's success in environmental
management.

KPI2(10) Percentage of school's success in community's
environmental education service.

KPIx(11) Percentage of school's success in the community's
environment activities participation.

KPIx(12) Percentage of stakeholders’ satisfaction on school’s
organizing environmental education and participation the community's environment
activities.

5) Identification of Targets

Every school has provided similar targets in organizing
environment education as follows:

KPIi(1) Proportion of the students who have desirable
characteristics towards environment =95 percent.

KPIi(2) Proportion of the teachers and educational personnel who
have knowledge and participate in environmental education organizing = 100
percent.

KPIi(3) Percentage of success in environmental education
management =80 percent.

KPIi(4) Percentage of success in organizing the environment
conditions and the environment management in the school =80 percent.

KPIi(5) Satisfaction indexes in joining the community's
environment development activities =80 percent.

KPIL(1) Proportion of the students who have appropriate knowledge
and understanding regarding environment as specified by standards =90 percent.

KPI2(2) Proportion of the students who have desirable
characteristics towards environment = 90 percent.

KPL(3) Proportion of the teachers who have desirable knowledge,
values and behaviors towards environment = 100 percent.

KPIx(4) Proportion of the teachers who have knowledge and
understanding and participate in organizing environment education as specified
by criteria = 100 percent.

KPE(5) Proportion of the teachers who participate in the
organization of environment education =100 percent.
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KPI>(6) Percentage of success in environmental education
management = 80 percent.

KPI2(7) Percentage of success the organizing of environmental
education process as specified inthe curriculum =80 percent.

KPI2(8) Percentage of success of the school's environment
organizing to facilitate the teaching and learning =80 percent.

KPI2(9) Percentage of success of the school's environment
management = 80 percent.

KPI2(10) Percentage of success of the school's services in
environmental education =80 percent.

KPI2(11) Percentage of success of the school's participation in
the community's environment activities =80 percent.

KPI2(12) Percentage of stakeholders’ satisfaction on school’s
organizing environmental education and participation the community's environment
activities = 80 percent

6) Identification of Data Evaluation and Means of Data Collection

(1) Data, Source of Data and Data Collection

The aim was to obtain the datato form as key performance
indicators (KPIs) according to the cooperative schools had identified. They are

presented in table 4.

Table 4. Data Sources and Means of Data Collection According to the Key
Performance Indicators (KPIs)

Key
Performance Data Means or Data
Indicators OB e& Source Collection
KPL: | KPL:
1) ¢y D1 Number of students who passed the | Students’ File Survey
environment-oriented subjects. L/U.
D2 Number of students who passed Exam. Results Exams.
environment fundamental criteria
Ds Number of students having Assess. Results Evaluation
appropriate environmental behaviors
Ds Number of students participating in | Survey Results Survey
the environment preservation and
development '
Ds Amrearage score of students' test in | Exam. Results Exams.
knowledge and understanding on
environment
Ds Arrcarage score of students' level of | Assess. Results Evaluation
Awareness in environment
preservation and development
D7 Arrearage score of students' level of | Assess. Results Evaluation
participation in environment
preservation and development
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Key
Performance
Indicators

KPl: | KPE:

Employed Data

Data
Source

Means or Data
Collection

@ | 3

@

&)

@ |

)

@ | ®

)

& | Qo

| Ds Number of teaches who have basic

knowledge in environment as
specified by criteria.

Ds Number of teachers who have

proper values towards environment

D10 Number of teachers who have
appropriate knowledge and
understanding towards environment
education

D11 Number of teachers who organize
learning activities and participate in
environment organization activities.

D1z Average score of success level
evaluation in organization and
participation of the teachers of
environment education

D1s Average score of or the evaluation
the school's plan of environment
education preparation

D Average score of the evaluation of
timing and implementation of CSFs,
KPIs and standards of environment
education organization.

Dis Average score of the new mental
of environmental education
evaluation.

Dis Average score of the integration of
environment education in the
curriculum evaluation.

D17 Average score of success level
Evaluation of the school's
organization of environment
education.

Dis  Average score of success level
evaluation or the school's
organization of its environment.

Do Average score of organization the
school to be nice to be in
evaluation.

D2 Average score of the school's
environment management
evaluation.

D21 Average score of environment
Management to facilitate
environmental education
evaluation.

D22 Average score of academic
service sin environment to the
community evaluation.

Assess.

Results

Survey Results

Survey Results

Assess.

Assess.

Assess.

Assess.

Assess.

Assess.

Assess.

Assess.

Assess.

Assess.

Assess.

Results

Results

Resuits

Results

Results

Results

Results

Results

Results

Results

Results

Exams.

Survey

Survey

Evaluation

Evaluation

Evaluation

Evaluation

Survey

Evaluation

Evaluation

Evaluation

Evaluation

Evaluation

Evaluation
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Key ‘
Performance Data Means or Data
Indicators Employed Data Source Collection
KPLh | KPL:
(11) | D23 Average score of participation in Assess. Results Evaluation

environment activities in the
school's community evaluation.

D2 Average score of the community’s Assess. Results Evaluation
satisfaction in the school's
participation in organizing
environment education and
activities.

D25 The teachers' and community's levels | Survey Results Survey
of expectation in academic services
and the school's participation in
environment activities.

Assess. = Assessment, Exams. = Examination

(2) Evaluation Tools / Data collection

In order to obtain data in evaluation. They had participated
in identifying scopes of critical success factors and tools used in the evaluation.
They also checked the quality of the tools by trying them with Bang Yai
School's students, Nonthaburi Province. Each tool has undergone trailed with
30 students. They are:

SE 1: Evaluation Data Recording & Checking Form,

SE 2/1: Environmental Characteristics Evaluation Form for
Lower-Secondary School students (Degree of difficulty = .65 and a =.76),

SE 2/2: Environmental Characteristics Evaluation Form for
Upper-Secondary School students (Degree of difficulty = .45 and o = .87),

SE 3: Knowledge and Participation in Environmental
Education Evaluation Form for Teachers (Degree of difficulty = .50, o = .84);

SE 4: School Environmental Education Management
Evaluation Form (o = .95);

SE 5: School Environment Management & Organizing
Evaluation Form (o = .85);

SE 6: Schools' Extension of Environmental Education in the
Community Evaluation Form (a = .76),

SE 7: School Environmental Education Self-evaluation
Evaluation Form (o = .79);

(3) Evaluation Data Report Tools

In order to report the evaluation data systematically,
continuously and favorably, assisting the administration, they had thus jointly
identified the data report form and the people responsible to the report as
follows:

SER 1: Student and Student’s Learning Results Report Form;

SER 2: Environment Characteristics of Students Report Form;

SER 3: Knowledge, Behaviors and Participation in Organizing
Environmental Education of Teachers Report form;
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SER 4: Evaluation Data of Environment Education Management
Report Form,

SER 5: Evaluation Data of School Environment management
& Oganizing Report Form;

SER 6: Evaluation Data of the School's Environmental
Education extension in the Community Report Form;

SER 7. Meta - Evaluation Data Report Form;

7) Data Analysis
Employing SPSS/PC program for the computation, the formularies

for computation are identified in Table 7; whereas:

KPI = Key Performance Indicators

KPIi = Strategic Results KP1
KPI: = Operational Results KPI
KPI(1)= Indicator (number)

D = Data

D1 = Data at list order

Table 5. Key Performance Indicators, Target and Means of Computation

Oligle,;sd Key Performance Indicators (KPIs) Targets Yleary’ of (‘(;::)m putation

KPII (1) | Proportion of students who have desirable 90% Di1+D2+D3+Ds  x 100
environmental characteristics 4D

KPI2 (1) | Proportion of students who have knowledge 90% Di+D2+D3+D4 % 100
savageness and behavior in environmental as 4D
specified by criteria

KPI2 (2) | Levels of students' knowledge, understanding 70% Ds+4De+4D7... X 100
and awareness Sum of total scores of 3 Areas

KPI1 (2) | Proportion of teachers who have knowledge | 100% | Ds+Ds+Du+Di1 y 100
and skills environmental education as 4DD
specified by criteria

KPI2 (3) | Proportion of Teachers who have desirable 100% De+ D9 X 100
knowledge, values and behaviors in 2D
environment.

KPI2 (4) | Proportion of Teachers who have 100% Dio+Du % 100
knowledge. Understanding and participation 2DD
in organizing environment education as
specified by criteria

KPI2 (5) | Level of success in organizing leaming / 70% D1z x 100
Teaching and participating the environment 5
education activities of teachers.

KPI1 (3) | Level of schools’ success of new method 80% D+ D +Dis + D1s+D17x 109
of environmental education management. 25

KPI2 (6) | Level of success of achievement - oriented 80% D13+ Dia+Dis x 100
environmental education organization 15
administration.

KPI2(7) | Level of success of leamning/ Teaching and 80% Dic+ D 100
activities of environment education 4D
organization
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| Order of

Means of Computation

and participation the community's environment
activities

KPIs Key Performance Indicators (KPIs) Targets (%)
{ KPI1 (4) | Level of school success on environment 80% Dis + Dis + Do+ D 5 100
| management for environmental education 20
KPI2 (8) | Level of success of the school's environment 80% Dis+Dis+Da0  x 100
management 15
KPI2 (9) | Level of success of environment management 80% Du o 100
to facilitate environment education 5
KPI1(5) | Success indicators of environment 80% Dz % 100
education service management for the 5
, x 100
community Dn+ D+ D2y 100
15
KP2(10) | Success level of environment education services 80% Dz y 400
for the community 5
KP2 (11) | Success level of participation in the school's 80% Dz % 100
and community's environment preservation in 5
the community % 100
KP2(12) | Percentage of stakecholders’ satisfaction on 80% D2
school’s organizing environmental education 5

8) Self-evaluation Reporting

After the data were analyzed by comparing with the identified
targets, the school reported its must at least report in the 3 manners:

(1) Initial reports to the administrator.;

(2) Reports to the concerned organizations.;

(3) Reports to the stake - holders and the public.
As in (1), the school reported the initial data to the administrator
whereas in (2) the school presented its self - evaluation report (SER), and in
(3) it reported in any form of media which was appropriate.
Working together in evaluation, each school had holistic and operation
results of the evaluation as follows:
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PPR Ratwittayalai School’s Environmental Education Success
Strategic Results

Students' Environmental Identified targets

Characteristics

Outcome Results.

Services of
environment education
for the community

Knowledge and skills
in environment
3 85,0_'0 education of teachers

100

Environment education

Environment education organization administration

organization administration
in school.

Figure 12 PPR Ratwittayalai School’s Environmental Education Success.(Strategic

Results)

Operational Results 1 = Students have desirable environmental characteristics.

= Students' awareness and participation in environment

¥

preservation.

environment

environment education as specified by criteria.

5 = Teachers' teaching and participation in the environment
education activities.
6 = Administration of environment education organization
: = Teaching and activity organization of environment
education..
8 = Administration of environment education organization.

organization.

3 = Teachers have desirable knowledge, values and behaviors in

4 = Teachers have knowledge and participate in or organizing

Organization of environment for environment education

10 = Administration of emvironment education in the community.

11 = School's and community's participation in the environment

activities.
12 = School's and community's expectation in organizing
environment education.

Figure 13. PPR Ratwittayalai School’s Environmental Education Success.
(Operational Results)
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Wat Makutkasat Secondary school's Environmental Education Success
Strategic Results

Students' Environmental Identified targets
characteristics

Outcome Results.

Services of

environment
education for
the community |

§ \ Knowledge and
" 4 skills in environment
9383 education of teachers

Environment education Environment education
organization administration organization administration
in school.

Figure 14. Wat Makutkasat Secondary School's Environmental Education Success.

(Strategic Results)
Operational Results
1 = Students have desirable environmental characteristics.
2 = Students' awareness and participation in environment
preservation.
3 = Teachers have desirable knowledge, values and behaviors in
environment
4 = Teachers have knowledge and participate in or organizing

environment education as specified by criteria.
5 = Teachers' teaching and participation in the environment
education activities.
= Administration of environment education organization.
Teaching and activity organization of environment education.

= Administration of environment education organization.

O 0 NN

= Organization of environment for environment education
organization.
10 = Administration of environment education in the community.

11 = School's and community's participation in the environment
activities.

12 = School's and community's expectation in organizing
environment education.

Figure 15. Wat Makutkasat Secondary School’s Environmental Education success.
(Operational Results)
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Wat Kemapirataram School's Environmental Education Success
Strategic Results

Students' Environmental Identified targets
characteristics

Outcome Results.

Services of
environment
education for
the community

Knowledge and skills in
environment education of
teachers

4 e AN A Environment education
Env1r9nm_ent edu;apon : organization administration
organization administration

in school.

Figure 16. Wat Kemapirataram School's Environmental Education Success

(Strategic Results)
Op er ational Results 1 = Students have desirable envifo-nme.ntal. charaq-:teristics.
2 = Students' awareness and participation in environment
preservation.
3 = Teachers have desirable knowledge, values and behaviors

in environment
4 = Teachers have knowledge and participate in or
organizing environment education as specified by criteria.
5 = Teachers' teaching and participation in the environment
education activities.
= Administration of environment education organization.

= Teaching and activity organization of environment

education.
8 = Administration of environment education organization.
9 = Organization of environment for environment education

organization.
10 = Administration of environment education in the

community.

11 = School's and community's participation in the
environment activities.
12 = School's and community's expectation in organizing

environment education.

Figure 17. Wat Kemapirataram School' Environmental Education Success.
(Operational Results)
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Sai Noi School's Environmental Education Success
Strategic Results

Students' Environmental
characteristics

Identified targets

Outcome Results.

Services of ‘ - \
environment 554 B9 Knowledge and skills in
education for : ; environment education of
the community teachers
Environment education - .-~ Environment education
organization administration organization administration

in school.

Figure 18. Sai Noi School's Environmental Education Success. (Strategic Results)

Operational Results ) N
= Students have desirable environmental characteristics.

Students' awareness and participation in environment

preservation.

3 = Teachers have desirable knowledge, values and
behaviors in environment

4 = Teachers have knowledge and participate in or

organizing environment education as specified by

[

criteria.

5 = Teachers' teaching and participation in the
environment education activities.

6 = Administration of environment education organization.

7 = Teaching and activity organization of environment
education.

8 = Administration of environment education organization.

9 = Organization of environment for environment
education organization.

10 = Administration of environment education in the
community.

11 = School's and community's participation in the

environment activities.
12 = School's and community's expectation in organizing
environment education.

Figure 19. Sai Noi School's Environmental Education Success.
(Operational Results)
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The presentations in other manners are carried out in the same
way as that of PPR Ratwittayalai School as follows:

PPR Ratwittayalai School’s Holistic Environmental Education
Successes (Strategic Results)

Students' environmental characteristics

Teacher's knowledge and skills in environment

[0 Management of environmental education

0 Management & organizing of environment in the school
B Services in environmental education for the community.

Figure 20. PPR Ratwittayalai School’s Environmental Education Success.(Strategic
Results-Histogram)

Table showing successes of environmental education of PPR
Ratwittayalai School, classified by mission.

Table 6. PPR Ratwittayalai School’s Environmental Education Success

Mission Percentage
1. Students' environmental characteristics 76.39
2. School's knowledge and skills in environment 85.00
3. Administration of environment education organization 73.08
4. Administration of environment education in the school 66.20
5. Services in environment education for the community. 93.69
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The bar graph below illustrates the environment organization of PPR
Ratwittayalai School’s classified by critical success factors (CSFs)

1 2 3 4 5 6 7 8 9 10 11 12

Figure 21. PPR Ratwittayalai School’s Environmental Education Success.
(Operational Results-Histogram)

The table below intestates the successes in environment organization of
PPR. Ratwittayalai School, classified by critical success factors (CSFs)

Table 7. PPR Ratwittayalai School’s Environmental Education Success.(Operational

Results)
No Critical Success Factors (CSFs) Percentage
1 | Students have desirable environmental characteristics 76.39
2 | Students have knowledge, awareness and participation in 7.365
environmental preservation.
3 | Teachers have desirable knowledge , values and behaviors towards 88.88
environmental.
4 | Teachers have know ledge and participate in environmental 81.11
organization as specified by criteria
5 | Teachers' teaching and participation in environmental activities. 78.60
6 | Environmental education organization administration 68.06
7 | Teaching and activity organization of environmental education. 80.60
8 | Environmental education organization administration 66.60
9 | Environment management to facilitate environmental education. 65.00
10 | Environmental administration in the community 76.20
11 | Participation in environmental activities of school and community. 76.60
12 | School's and community's expectation in organizing environmental 74.20
education.
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(Example of data recording in SE 1 Form)

self-evaluation SE1

Self - Evaluation Data Recording and Data Checking Form

PPR Ratwittayalai School

NOTE : This SE1 Form is an evaluation data recording form. It is to make the
data easy for checking and analysis, it is advisable that head of working
group record this form and the form should be endorsed by director of
the school, or a person designed by him / her, to approve the data
before recording them in a computer.

Data details gata Informants
ode
1. No. of the students 129 p | Resstration
section
No. of students, classified by classes
Grade 7 | Grade 8 | Grade 9 | Grade 10 | Grade 11 | Grade 12
30 30 22 32 30 29
2. No. of teachers and ed. Personnel 45 DD Regis tration
section
No. of teachers, classified by subject clusters
Thai 5 Social 5 Works 5
Math 5 Studies 5 Foreign 5
Health
Ed.
Science 5 Arts 5 Others 5
3. No. of students who passed environment content 179 D1 Registration
subjects section
No. of students who passed, classified by classes.
Grade 7 | Grade 8 | Grade 9 | Grade 10 | Grade 11 | Grade 12
30 30 22 32 30 29
4. No. of students who passed basic environ. Test [ 110 D2 | Dept. Head
No. of students who passed basic environ. Test, classified by
classes.
Grade 7 | Grade 8 | Grade 9 | Grade 10 | Grade 11 | Grade 12
15 19 16 24 22 14
5. Igl;iagifo:sttldems who have desirable environmental 140 D3 | Dept Head
No. of students who have desirable environ. Behaviors, classified
by classes.
Grade 7 | Grade 8 | Grade 9 | Grade 10 | Grade 11 | Grade 12
28 16 16 30 27 23
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Data | Informants |

Data details Code |

| 6. No. of students participated in environ. Conservation 118

D Dept. H
and development activities. 4 ept. Head

No. of students who participated in environ. Consecutlon and
development activities classified by classes

Grade 7 Grade 8 | Grade 9 | Grade 10 | Grade 11 | Grade 12

23 19 18 17 21 | 20

7. Average score of students' basic environment. 10.8 D5 Dept. Head

Average score of the students, classified by classes.

Grade 7 Grade 8 | Grade 9 | Grade 10 | Grade 11 | Grade 12

11 10 10 11 10 13
8. Average score of students' environment. Behaviors | 4.00 D6 Dept. Head
Average scores of the students, classified by classes.
Grade 7 Grade 8 | Grade 9 | Grade 10 | Grade 11 | Grade 12
4.18 3.94 3.91 3.91 3.92 4.18
9. Average score k of students' participation in
environment preservation andp devefopment — D7 Dept. Head
Average scores of the students, classified by classes
Grade 7 Grade 8 | Grade 9 | Grade 10 | Grade 11 | Grade 12
3.85 3.77 3.92 3.95 3.91 3.94
10. No of teachers who basic knowledge in environment Section/
as specified by criteria 38 D8 subject
cluster
Heads
No. of the teachers who have the knowledge,
classified by subject clusters
Thai 4 Social 5 Works 3
Studies
Math 4 Health 4 Foreign 5
Education
Science 4 Arts 4 Others 5
11. No. of teachers who have appropriate values Section/
towards environment as specified by criteria 2 D9 subject
cluster
| heads
No. of the teachers who have app. Values !
classified by subject clusters
Thai 4 Social 4 Works 4
Studies
Math 4 Health 5 Foreign 4
Education
Science 5 Arts 5 Others 4
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Data details CD:;: | Informants
12. No. of teachers who Have knowledge and | Section/
understanding toward basics of environ. Education 36 D10 subject
organization as specified by criteria | cluster
heads
No. of the teachers who have knowledge and understanding
classified by subject clusters
Thai 4 Social 4 Works 4
Studies
Math 4 Health 4 Foreign 4
Education
Science 4 Arts 4 Others 4
13. No. of teachers who organize learning activities and Section/
participate in organizing environ .ed .activities as 37 D11 subject
specified by criteria cluster
heads
No. of the teachers mentioned above, classified by
subject clusters
Thai 3 Social 5 Works 4
Studies
Math 4 Health 4 Foreign 3
Education
Science 5 Arts 4 Others 5
14. Average score of success evaluation in orgamizing Section/
learning activities and participating in environ. 3.03 D12 subject
Education activities as specified by criteria ’ cluster
heads
No. of the teachers who have the knowledge,
classified by subject clusters
Thai 3.94 Social 418 Works 3.82
Studies
Math 3.81 Health 4.18 Foreign 3.77
Education
Science 3.92 Arts 3.91 Others 3.91
15. Average score of evaluation results in preparing and 3.91 DI3 Academic
implementing the school's environ ed. Plan. ’ Head.
16. Average score of evaluation results in identifying 325 Di4 Academic
CSFs and KPIs in environ ed. Organization Head.
17. Average score of evaluation results in new method of 3.05 Dis Academic
environ ed. Organization : Head.
18. Average score of evaluation results in integrating 3.81 D16 Academic
environ ed. Of the organization ’ Head.
19. Average score of success evaluation in school's 495 D17 Academic
organization of environ ed. Activities ’ Head.
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Data details Data | Informants
Code

20. Average score of evaluation in the administration of 266 Dis Services
environment as the prototype ’ Head.

21. Average score of evaluation of the administration of Academic

: 3.51 D19
environment as the prototype Head.
22. Average score of the school's evaluation on "being Academic
: son 3.82 D20
nice to be in Head.

23. Average score of evaluation on environment 3.25 D21 Academic
organization and to facilitate environment education . Head.

24. Average score on evaluation of academia services in Head of
environment education in the community 3.81 D22 | Evaluation

’ Team

25. Average score of evaluation in participation of 3.78 D23 Academic
environment activities in the community of the school. k Head.

26. Average score of evaluation in satisfaction of Services
environment ed. Organization and participation of 71 D24 | Head.
environment activities in the community of the school.

27. Average score of evaluation in the teachers' and Services
community's expectation in environment education 4.02 D2s Head.
organization and participation in the school's 7
environment _activities.

Signed somsak Hasitpanichkool in approving the data
(Mr. Somsak Hasitpanichkool)
Title Assistant Director of PPR. Royal College
Date the data recorded : 26 Feb. 2002

9) Application of the Evaluation Results
The data obtained from SER 1 - SER 7 and from either evaluation
forms, lower than expected, will be reported to the administrators who will in
turn inform the responsible persons to connect the situations. The data report
for improvement are conveyed by different report forms.
10) Meta—evaluation
The evaluation of evaluation for self-evaluation according to SE 7
in this scheme, all concerned person will be asked to participate and report the
results by using SER 7. The holistic results are presented in table 8.
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Table 8 Mean Scores (X) and Standard Deviations (S.D.) of the Meta-evaluation
of the Coorperative school

| Wat Makut PPR Wat Kema Sai Noi

Evaluation Items

|

X | sb. sD. | X |sD.| X | SD.

1. Cleamess and suitability of the 355 1.05( .80 | 1.00 | 400 | .80 | 3.80 | 1.05
evaluation's objective setting
2. The evaluation results indicate the | 425 | .79 | 432 | .70 | 429 | .71 | 424 | 80
holistic success of school
environmental education
3. The evaluation results can be 428 | 78 | 426 | .72 | 429 | .78 | 418 | .74
used for improving the
environmental education
4. The evaluation results indicate 326 | 92 (429 | .71 {420 .59 | 414 | .60
concrete success in organizing the

environmental education

5. The evaluation steps are clear 414 | 67 {421 | 62 | 4211 .66 | 395 | .67
and ecasy to follow.

6. The personate participate 3951 67 | 40 | 67 | 424} 39 |415] 50
thoroughly

7. Key factors for evaluation and 4291 71 [ 420 | 59 | 414 ) 60 | 414 | .67
the indicators are clear.
8. The evaluation tools are easy to 421 | 62 [ 421 | 66 | 3.95| .36 | 4.00 | .67
handle and flexible.
9. The evaluation is congruent with | 3.97 | 82 | 3.87 | .81 |3.96 | .82 | 3.84 | .75
the quality assurance.
10. Self - evaluation is part of the 395! .85 (396} .79 | 3.88 | .80 | 3.88 | .77
administration.
11. The report means is easy and 383 .72 | 3.78 | .78 | 4.02 | .80 | 415 | .88
concrete.
12. It gives the holistic picture of 397 | .78 | 392 .76 | 400 | .67 | 420 | .59
environment c¢ducation.
13. It builds up competency in self- | 429 | .59 | 4.14 | .60 | 428 | .78 | 425 | .79
evaluation for the personnel.
14. It elevates academic potentials 336 | .78 | 412 | .62 | 429 | .78 | 424 | .80
for the teachers.
15. It builds an ever - lasting 430 .78 {412 | 62 {429 | .78 | 424 | .80
continuity in the evaluation of
environment education
organization.

Total 400] .75 (409 [ 84 {413 ] .69 | 403 | .59

The participation in development of self-evaluation of the 4 Schools in
10 steps has obtained the cooperation from the schools’ administrators, schools’
board members of self-evaluation development and concerned people. The schools
themselves have access to means in operating self-evaluation in the environment
dimensions which they can apply it in quality assurance endeavors and in the
schools' evaluation for after purposes. The holistic picture of the operation is
presented in Figure 22.
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Successes of Environment Education Organization in School

—
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New method of Teachers have Learners have Schools are miceto Schools are service
environment knowledge and skills desirable be in and the centers in
education in environment environmental environment environment
management education charactenistics. organization can be education for the
organization. a prototype community.
3) ) (3) @ (5
Teachers have
desirable basic Leamers have Environment is Schools give
Result-oriented knowledge values basic desirable administered and services in
management of and be saviors in knowledge, values organized in a way environment
environmental environment and behaviors in thatitcan bea education to
education 3) environment. prototype community.
©® ) ) ® (10)
Teachers have basic
knowledge and
participate in
organizing Learners have
environment more knowledge, Schools are nice Schools participate
N education (4) understanding , to be in and the in preserving and
Organizing awareness and environment is developing the
eltective learning Teachers more under P A 4 . .
) . . participation in conducive to environment with
in environment stand and participate . ) Jeaming the community.
education in environment .
preservation
education
7 & @ ©) W - (12)
®- (12) a3) - an @m-m 19 - @D (22) - (25)
MEES TEL.1-1.5 SC11-24 MES EES
TE2.1-2.10 SA 1-10
1-20 TEEE 1.1 - 1.10 SP 1-10(11) 1-20 1-15
TEE 2.1-2.10
SE. 4 SE. 3 SE.2 SE. § SE. 6

Checking the data and Evaluation Presentation

SE.1/SE.7

Figure 22. Successes and Self-evaluation of Secondary School's Environment

Education: A Result of Participatory Action Research.
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NOTE : CSF1 = Strategic level critical success factors.
CSF2 = Operational level critical success factors.
Data = Data which are to collected for evaluation in and ordinal scale

Measured constituent Scope of success of each CSF which is to be measured under

the detail of CSF.
Tool = An evaluation form in this self— evaluation.
The details are returned to in 6)

4.2 Results of Model Verification

4.2.1 A Self-evaluation Model Efficiency Evaluation (school competency in

evaluation development and participation)

1) The Evaluation of Teachers' Experiences and Participation in
Environmental Education

Upon assessing the teachers' and educational staff’s participation

and experiences in organizing environmental education by themselves, it is found
that, after participating in the self-evaluation development of environment education,
the teachers and educational personnel gain more experiences and in all experiences
which are evaluated as shown in table 9.

Table 9. Mean Scores ()_() and Standard Deviations (S.D.) of the Teachers' and
Educational Personnel's Participation and Experience in Evaluation; before
and after the Activities.

Pre-test Post-test

Evaluation Items (self - Evaluation Activities) X SD X SD

1. Identification of visions in environmental education of the 2.75 1.13 | 3.97 | .82

school .

2. Organizing of strategic plans and operational plans in 275 1.08 | 3.87 | .81
developing the school's environmental education

3. Identification of missions or tasks in organizing in the 2.75 1.08 | 3.96 | .82
school's environmental education

4. Identification of critical success factors (CSFs) of the 267 | 1.19 | 384 | .75
school's organizing of environmental education

5. Identification of standards of school's environmental 2.70 92 395 | .75
education

6. Identification of objectives of school's environmental 2.75 1.02 | 396 | .79
education

7. Identification of objectives regarding environmental 2.55 1.06 | 3.88 | .80

education in the subject you teach so as to make it
congruent to the school's objectives of environmental
education

8. Identification of key performance indicators (KPIs) of 245 99 388 | .77
the school's objectives of environmental education.

9. Identification of KPIs of environmental education in the 249 96 | 3.76 | .71
subject you are responsible for
10. Identification of minimum performance criteria of 2.51 87 3.70 | .69

target of school's environmental education
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) ] o Pre-test |  Post-test
Evaluation Items (self - Evaluation Activities) X SD. X | sD.
11. Choosing self-evaluation methods by oneself 2.58 97 382 | .72
12. Identification of data and data sources of 2.53 .96 3.78 | .78
environmental education which are to be evaluated
13. Preparation of evaluation tools and manuals of 2.53 .96 3.78 | .78
environmental education of the school
14. Evaluation of environmental education in school 2.62 1.05 | 3.88 | .73
15. School's environmental education evaluation result 2.61 97 3.80 | .72
processing

16. Annual presentation and reporting of evaluation and results | 2.61 97 | 389 | .72
of environmental education

17. Annual seminars to present evaluation and results of 2.64 1.4 | 392 | .76
environmental education

18. Development or use of computer programs for data 241 1.09 | 3.74 | .31
processing and reporting the school's environmental
education

19. Evaluation and reporting environmental education 2.18 1.07 { 3.79 | .79
organized in your responsible subject (s).

20. Comparison of environmental education evaluation of 2.50 108 | 397 | .78
school level with subject section level.

Average Total Scores 2.57 090 | 3.85 | 0.59

It is found in Table 9 that the average score of participation
holistically has increased from 2.57 to 3.85 after the joint activity. It shows
that the teachers has participated more in environmental education evaluation
after the activity (X =2.52to X =3.85). It is also found that the scores have
increased in all aspects after the activities, i.e. the teachers participate more in
all aspects. It has increased the most in the vision identification activity.
Comparing the evaluation results of the school and subject section levels, the
mean scores of the areas environmental education mission identification,
environmental education objective identification, standard of environmental
education identification, after the activities are 3.97, 3.97, 3.96 and 3.95
respectively. The activities that teachers participate the least are the use of computer
programs in data processing, the environmental education objective identification,
organizing seminars to present the results of environmental education organizing, the
success ..of - environmental education indicator identification and preparations of
manuals and tools in the school's self-evaluation on environmental education. The
mean scores are 3.62,3.70,3.74,3.76 and 3.78 respectively.

2) The Evaluation on School Teachers’' Knowledge Regarding
the Self-evaluation on Environmental Education
The evaluation results of such an activity indicates that after
the activity the teachers have more knowledge and understanding in such
matters. The percentage of the respondents who obtained the right answers
increases from 44.0 to 65.2 as illustrated in table 10.
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Table 10. Number and Percentages of the Teachers Who Got More Knowledge
and Understanding in Self-evaluation on Environmental Education in
Pre-test and Post-test

Pre—test Post-test
Contents of Knowledge and No-of | No - of
Understanding Right Percentage Right Percentage
| Answers Answers
1. Vision of environmental education 62 81.6 76 100
2. Strategic planning 52 68.4 75 98.7
3. How to analysis SWOT 54 71.1 75 98.7
4. Operational plans 17 22.4 18 23.7
5. Objective identification 13 17.1 29 38.2
6. Results-oriented budgeting 56 73.7 75 98.7
7. New method of management 15 19.7 34 44.7
8. Environment education standard 58 76.3 75 98.7
identification
9. The relationships between RBM and 16 21.1 51 67.1
environmental education management
10. Result-based management 55 72.4 75 98.7
11. Steps of new approaches in 56 73.7 76 100
performance evaluation
12. Key performance indicator 58 76.3 75 98.7
identification
13. Self-evaluation 19 25.0 38 50.0
14. The evaluation in basic education 60 78.9 76 100
curriculum
15. Steps of school self-evaluation 9 11.8 24 31.6
16. Strategic evaluation 59 72.6 76 100
17. Critical success factors of school's 3 39 3 39
environment education
18. Causes of environmental crisis. 4 53 15 19.7
19. The management of environmental 1 1.3 15 19.7
education
20. Self-evaluation on environmental 3 39 10 13.1
Education
Average Total scores 335 4.0 495 65.2

From table 10, # is found that the percentage of right answers
has increased from 44.0, before the activities, to 65.2, after the activities. It
indicates that after the practical sessions, the teachers have gained more
knowledge and understanding in the self - evaluation of environmental education
organization. The areas which they gainthc most knowledge and understanding
are visions identification, steps of new approaches in evaluation and the
evaluation in basic education curriculum. The respondents score 100 percent right
answers in the 3 areas.
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3) The School's Readiness Evaluation in Environmental Education
Self-evaluation

Upon evaluating the schools' readiness in environmental education
organizing self-evaluation, it is found that the schools have more readiness after
participating the activity ie. the average score (X) has increased from3.26 to
4.27 as shown in table 11 below:

Table 11. Average Scores (X) and Standard Deviations (S.D.) of the Schools'
Readiness before and after the Participation Activities

Readiness Item Preparation in self-evaluation of Pre-test Post-test
Schools Environment Education X S.D. X S.D.
3

4 | 122 | 425 | .82

1. The school identifies its visions in environmental 3.
education clearly

2. The school identifies its strategic plan and operational plan | 3.25 .88 432 .79
in environmental education clearly

3. The school identities key performance factors, standard's | 3.25 94 432 | .70
and critical performance indicators clearly in advance

4, Key performance factors and critical performance 3.17 .96 4.29 1
indicators of the school are congruent each other at
both school and subject levels

5. The school identifies data, data sources and tools for 3.36 1.21 4.24 .80
checking and evaluation clearly

6. The school particularly, prepares processing programs 3.20 1.11 4.28 .78
for the school’s environmental education

7. The school provides checking and evaluation of 3.12 .88 4.26 72
environmental education k organization at both school
and subject cluster levels systematically and continuously,

8. The teachers, educational personnel and concerned people 3.29 98 4.29 78
participate in identifying visions, plans and evaluation
of the school’s environmental education

9. The school organizes self-evaluation report (SAR) in 3.22 96 4.18 74
environmental education to enable the stakeholders to
know and use the results to improve the organization
continously

10. The school provides continuous propagation results of | 3.37 [ 1.06 | 429 | .76
environmental education

Average Total Scores ) 326 | 092 | 427 | 0.65

From table 11, it is found that the average score in readiness of
the school has increased from 3.26 to 4.27, after participating the activity. It
shows that the school is more ready in its self-evaluation of the environmental
education, i.e. form moderate level (3.26) to a high level (4.27). Besides, when
considering the school's readiness in each item, it is found that, after
participating the activity, the school is more ready in all aspects. That is, the
school is most ready in the areas of identifying strategic and operational plans
in environmental education; and in identifying key performance factors
(standards) of the school's_environmental education.(X = 4.32). All the other
aspects are at high levels (X > 3.50).
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4) The School Needs and Securing Assistance in Evaluation on
Environmental Education Evaluation
The results reveal that before participating the activity the
schools needs the assistance in self-evaluation at a high level. However, after
the activity participation, the schools feelless to have the assistance. The results
are shown in table 12.

Table 12 . Average Scores ()—() and Standard Deviations (S.D.) of School Needs on
Environmental Education Evaluation; before and after the Participation

B des Pre-test Post-test

syttcms X [sp.| X | sb

1. The joint identification of visions and values for 4.29 71 2.76 .54
environmental education of the schools

2. Identification of strategic plans for the schools' 4.20 .59 2.64 .53
environmental education

3. Identification of critical success factors (CSFs) and 4,14 .60 2.62 .59

key performance indicators (KPIs) of the schools'
environmental education

4. Preparation of tools to check and evaluate results of 4.14 .67 2.61 .61
environmental education

5. Identification of processing programs for the 421 .62 261 .61
evaluation of the schools' environmental education
6. Preparation of self-evaluation results in the schools’ 4.21 66 | 271 .63

environment education
7. Identification CSFs and KPIs of subject-cluster and 3.95 .67 27 .59
subject levels to made them congruent with that of
the school.
8. New methods of evaluation 4.00 .59 2.83 .62
9. Development of evaluation of environmental education | 4.24 59 | 283 .62
standards for school level

Average Total Scores 415 | 50 | 269 | .46

From table 12, it is found that average score in needs evaluation
for assistance of the schools in the operation of self-evaluation of
environmental education has decreased from 4.15, in the pre-test, to 2.69, in
the post-test. It indicates in a way that the schools less want assistance after
they have participated in the activity or they have more readiness after such
participation. In addition, the assistance needed has decreased in all items, and
decreased from bight to moderate in all items.

6) The Comparison of Average Scores of School's Competency
on Self -evaluation before and after Participating the Activity
Comparing the schools' competency in that domain reveals
that the schools' competency in self-evaluation on environmental education
before and after participating the activity is statistically different, at .01 level of
significance, as shown in table 13.
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Table 13. Comparison of Average Scores of Competency Evaluation in Self -
evaluation of the Schools, before (pre-test) and after (post-test)
Participating the Activity

Pre-test Post-test
Competency Items X S.D. X SD. t-value
1. Experiences and participation in the 2.57 90 | 3.85 59 | 20.277**

evaluation of environmental education
2. Knowledge and understanding regarding the | 8.82 | 2.59 | 12.57 | 1.78 | 11.835**
evaluation of environmental education
3. Readiness in self-evaluation of the school 3.25 91 427 64 16.551%*
4. Assistance needed in self-evaluation 4,15 .50 2.69 45 20.286**

P = .01

From table 13, reveals that average score assessing the participation
in self-evaluation of the teachers before participating the activity is 2.57 and
after the participation is 3.85 they show a significantly statistical difference at .01
level. The average score in assessing the knowledge and understanding has
increased from 8.82 to 12.57 which has a significantly statistical difference at .01
level. The average score of the schools' readiness in self-evaluation has increased
from 3.25 to 4.27 which indicates a significantly statistical difference at .01
level. The average score in assistance needed has decreased from 4.15 to 2.69.
It also indicates a significantly statistical difference at .01 level. The average
score after the participation of the activity is higher than that of before participation.
The average score in knowledge and understanding in self-evaluation is post-test
is higher than the pre-test. The average score of the schools' readiness evaluation
post-test is higher than the pre-test. However, the average score in assistance
needed of the schools' post-test is lower than that of the pre-test.

4.2.2 A Self-evaluation Model Validation Testing

The checking is carried out to test the content validity of the
model by finding the congruence index of the model in the real practice. It is
found that the synthetic model has the contents which are congruent with real
operations of PAR. The total congruence indices (IC) are .76 as shown in table 14.
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Table 14. Congruence Indices of the Model-Performance of Self-evaluation Model
for the Secondary School's Environmental Education

Order of - Evaluation Application ‘

checking oNbI‘(e)gt‘;lv:s As]s(el;:e d Steps and of Evaluation ev:/llet&:i-

persons ¥ ; Methods Results aluation
1 +1 | +1 +1 0 0
2 +1 +1 +1 0 0
3 +1 +1 +1 +1 0
4 0 +1 +1 0 +1
5 0 +1 +1 0 +1
6 0 +1 +1 +1 +1
7 +1 +1 +1 +1 +1
8 +1 0 +1 -1 +1
9 +1 0 +1 +1 -1
10 +1 0 +1 +1 +1
11 +1 +1 +1 +1 +1
12 +1 +1 +1 +1 0
13 +1 +1 +1 +1 0
14 +1 +1 +1 +1 +1
15 +1 +1 +1 +1 +1
16 +1 +1 +1 +1 +1
xX 13 13 16 10 9
IC .81 281 1.0 .62 .56

Total IC = .76 -

From table 14, it is found that IC of every components of the
model is higher than .50 Thus, it can be regarded that all components are
synthesized from real implementation in developing self-evaluation of the
schools' environment education organization. The components, steps and the
method of evaluation are most congruent with the real implementation; their
IC = 1.0 Second in the order is the components in identifying objectives and
successes to be evaluated; their IC = .81 The components in meta- evaluation
are the least congruent; their IC = .56

4.2.3 A Self-evaluation Model Appropriateness Evaluation

1) General information of the model's assessors. The total
number of people participating in the critique sessions is 110. Every person
criticizes, gives suggestions regarding the model and the questionnaires returned
are 86 which accounts for 78 percent. 60.46 percent of the assessors are male;
most or them own master's degrees (73.25 %); have more than 10 years in
environmental education experience (82.55%); and have extended the environmental
education organization in schools (32.55). The details are shown in table 15.




Fac.of Grad. Studies, Mahidol Univ. Ed.D.(Environment Education) / 101

Table 15. Number and Percentage of the Model Critiques, Classified by Status

Status Number Percentage
1. Sex
: Male 52 60.46
Female 34 39.54
2. Educational Backgrounds
Bachelor's Degree 8 9.30
Master's Degree 63 73.25
3. Environmental Education Backgrounds
® Lessthan 5 years 10 11.62
® 5 - 10 years 5 5.81
® more than 10 years 71 82.55
4. Assessing the modal status
® High - Ranking Administrators in MOE 15 17.44
® Experts in Environmental Education 25 29.06
® Schools' Extension officers for Environmental 28 32.55
Education
® Teachers Responsible for Environmental 18 20.93
Education _organization

2) Total Results of the Model Appropriateness Evaluation;
Classified by Groups of Critiques
From the critique seminar for the model appropriateness
evaluation as a meta-evaluation of the self- evaluation model on environmental
education of secondary schools, the 4 groups of critiques see that the model is
suitable and feasible. They also point out that the model is most useful to the
development of environmental education organizing in schools. The average
score of the evaluation is 4.64 as shown in Table 16.

Table 16. Average Scores (X) and Standard Deviation (S.D.) of the Model's
Appropriateness Evaluation.

The Criti G _Evaluation Results
¢ Lritlique Groups X SD. | Levels
1. High-ranking administrators in MOE 4.76 42 Most
2. Experts.in environmental .education 4.69 .57 Most
3. Schools' promotion officers for environment education 4.52 .69 Most
4, Teachers responsible for environment education evaluation 4.68 .38 Most
development
Total 4.64 59 Most

From table 16 shows that the average_score of the model
appropriateness evaluation is at the most suitable level (X = 4.64). It indicates
holistically that the critiques view its model and hustlers as the most satisfactory.
When considered in each group, it appears that the high-ranking administrators
from the Ministry of Education, the experts in environmental education, the school’s
extension officers and the teachers responsible for the evaluation development for
environment program have given the average scores as 4.76, 4.69,4.52, and 4.68
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respectively. It demonstrates that every group sees that the model is suitable
and useful at highest levels.

3) Results of the Model Appropriateness Evaluation, Classified by
their Components and Critical Success Factors of the Model
The critiques see that the critical success factors of each
component are appropriate at the highest level (X =4.58). The 4 groups of
critiques have congruent opinions. The different 4 between the mode and median
is holistically .34 and the quartile deviation (Q.D.) is .31 They are congruent
as specified criteria and shown in table 17.

Table 17 Means (X), and Standard Deviation (S.D.),. the Differences of Model
and Median and Quartile Deviation of Model's Appropriateness
Evaluation, Classified by the Model’s Critical Success Factors

_ Levels
Model’s Component Items X SD. | Mo-Md | QD. of
Suitability
1. Identification of objectives of the model 478 42 .00 .00 Most
to enable the evaluation at both strategic
level of the schools holistically and
operational level for convection and
improvement
2. The evaluation of environmental 4.56 52 .50 .50 Most
education in the school’s whole system
3. Identification of critical success factors 4.40 .64 .00 .50 Much

and key performance indicators for the
evaluation are carried out in education
and congruent in all levels

4, Identification of missions which are 444 .61 .50 50 Much
minimum criteria for successes are
identified in advance

5. Selection of means in data collectionand { 4.42 .58 .00 .50 Much
evaluation methods are congruent with
the regarded data

6. Provision of all concerned parties in school | 4.60 .60
to participate in the evaluation

7. Provision of the evaluations to use the 4.70 49 .00 50 Most
results for continuing improvement of the
environmental education

8. Choosing participatory action research 4.52 .57 .00 .50 Most
(PAR) in the implementation of self—
evaluation development of environmental
education in the school

9, Clear identification of evaluation steps 4.60 54 .00 .50 Most
(3 major steps and 8 steps in continuing
and assessing development)

10. Concrete direction for the evaluation 448 .63 .00 .50 Most
application in the school’s environmental
education improvements

3

50 Most
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_ Levels
Model Component Items X SD. | Mo-Md | Q.D. of
Suitability
11. Identification of double evaluation in 4.59 52 .00 50 Most
the evaluation cycle in order to enable
the improvement and development
while the improvement is improved on
the way
12. Identification CSF and KPI scopes in order | 4.56 .59 .00 .50 Most
to ease the evaluation tool preparation
13. The school’s are given the opportunities | 4.70 53 .00 .50 Most
to school’s readiness
14. The model development has been as a 4.17 53 .00 .50 Most

school’s joint evaluation development
project in a manner that it is an action
research and practical

15. The model is assessed by a seminal 4.17 48 .00 .50 Most
forum. The assessors from all concerned
paretic are invited to participate in the
evaluation

Total 4.58 54 34 31 Most

From table 17, Tt is found that the average scores of the model's
appropriateness evaluation is holistically 4.58, the difference between mode and
median, and The quartile deviation are .34 and .31 respectively. It shows that
the assessors see that the model is most suitable, and all groups of the
assessors have congruent opinions (Mo-Md = .34 and Q.D.= .31) When the
critical success factor (CSFs) are considered in each component, the assessors
see that CSFs of all aspects are useful to the development of environmental
education organization in the schools at the most level

4) A Self-evaluation Model Usefulness Evaluation
The Critiques see that the model is the most useful for school
environmental education development both in total and in each critical success
factors of model components which are shown in table 18.

Table 18. Means ()_() Standard Deviation (S.D.) Mode and Median Difference and
Quartile Deviation of the Model usefulness, Classified by each CSF

_ Levels
Evaluation Items X S.D. | Mo-Md Q.D. of
Evaluation
1. Identification of objectives of the modelto | 4.72 | 45 .00 .50 Most
enable the evaluation at both strategic
level of the schools holistically and
operational level for convection and
improvement.
2. Evaluating in both strategic level and 467 | .58 .00 .50 Most
operational level
3. Provision of PAR in evaluation 465 | .61 .00 S50 Most
development
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] | Levels
Evaluation Items X |SD.| Mo-Md | QD. of
Evaluation
4, Provision of strategic methods in 472 | .50 00 | 50 Most
Evaluation
5. Provision clear evaluation steps before the | 4.76 | .46 .00 .50 Most
Operation _ |
6. Evaluating 5 components 12 operation 458 | .60 .00 .50 Most
CSFs and 25 main data
7. Evaluating in continuous process for 474 | 49 .00 .00 Most
continuous environmental education
development
8. Reporting evaluation results 474 | 49 .00 .00 Most
systematically, continuously and concrete
9. The unity build—up in environmental 455 | .64 .00 .50 Most
education management in the school
10. Team works build-up in the school 470 | .53 .00 50 Most
11. Teachers’ participation in academic 474 | 49 .00 50 Most
work development
12. Development of the administration 471 | .51 .00 .50 Most
effective in line with the educational
reform
13. Education quality assurance according 465 | .53 .00 .50 Most
to the school’s education quality
assurance
14. Extension of the school’s and 479 | 41 .00 .00 Most
community’s environmental preservation
and development
15. Development of academic work and 470 | .49 .00 40 Most
innovation in education
Total 469 | .61 03 30 Most

Form table 18, reveals that the average scores of the model’s
holistic usefulness evaluation are 4.69, Mo-Md =.03 and Q.D.=.30 It indicates
that the assessors see that the model is holistically useful to the development
of environmental education at the most level. All groups of the concerned
paretic of assessors have congruent opinions (Mo-Md and Q.D. are less then
the specified criteria. When the critical success factors (CSF) are considered in
each aspect, it appears that every CSF is useful to the development of the most
level.

5) Results of Variance Analysis of the Average Scores (X) of
the Model Appropriateness _
When the variance of average scores (X) at the model’s
appropriateness evaluation, it is found that the average scores given by the 4
groups of assessors have an insignificantly statistical difference at 0.5 level it
shows that the 4 groups of assessors see congruently the suitability and usefulness
of the model as shown in table 19.
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Table 19. Test Results of Statistical Differences of the Average Score 6() of
Model Appropriateness Evaluation by the Assessors.

‘ Variance Sources DF SS MS F
| 1. Evaluation of Model’s Appropriateness '
| - Among groups 3 72 257 1.667
- Within group 82 12.656 | .154 -
Total | 85 13428 | - -
2. Evaluation of Model’s Usefulness ‘
- Among groups 3 908 | .3.3| 1.805
- Within groups 82 13.754 | .168 -
Total 82 14.663 | - -
P=.05

4.3 DDS-PAR-385 Model: A Self-evaluation Model for Secondary School
Environmental Education

1.3.1 Background and Rationale

The environmental crisis at all levels are more critical on the rise and
will effect everyone on earth. Thailand in a development stream form the west, is no
exception, will certainly affected by such impacts. However, there is a turn of
educational strategy that education which stresses a change of belief, views and
human behaviors towards the environment or using environmental education as a
main strategy in turning all environment crisis will ultimately lead to the resource
preservation, environment development and sustaining and balanced development of
the nation.

The management of environmental education in the secondary schools
is fandamental for a large group of youths which is sinned to inculcate the awareness
in the resource preservation and environment development in the learners by making
them realize on resource and environment values and impacts of environmental
changes; behave - themselves to benefit the collective and participle in the
environmental preservation; and utilize the resources economically and worthily.
(National Education Council 2000: 23). This is to build the desirable environmental
characteristics in the learners by integrating environmental education contents in the
lower and upper secondary education curriculum (modified issues: 1990). They also
entrust the teachers who are responsible in the subjects which entail the contents in
the environment and environmental education to become “environmental education
teachers”, and are directed by the service assistant director of the school. There , the
teachers bare special characteristics. They can organize the learning and teaching
activities in diversity, e.g. as a separate subject; organizing the environmental
education as on activity; or organizing of in an informal manner. From this scenario,
The environmental education organization has a prominent weakness: It lacks unity in
objectivity and processes without responsible persons; It lacks the evaluation for
development systematically and continuously; and the administrators give different
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importance to environmental education. It is this inevitable that connection and
improvement must be made in the years of the education reform.

The fact that the operational evaluation is a framework to direct the
implementation and an administration mechanism, a administrative return of the
government sector - including the schools, has to undergo administrative changes to a
new approach of public management, i.e. results based approaches. The operational
(or implement) evaluation also has to be a new approach which has to be aimed to
evaluate both at strategic level and operational level for continuing improvement and
development. As part of the education reform, the schools also have to organize their
education quality assurance, educational evaluation; and self evaluation as part of the
administration. They also have to develop the leamers characteristics of the
secondary school level according to the basic education standards. For all have been
mentioned above together with the weakness in environmental education, the
researcher has been endorsed by Department of Environment Education, Faculty of
Social Sciences and Humanity, Mahidol University, and Department of General
Education and its 4 schools who joined the project as cooperative schools in
evaluation development and Centers for Innovation Governmental Administration,
Ministry of Education. Therefore, an evaluation model has been researched and
developed in order to acquaint a self-evaluation of environment education of the
secondary schools which is suitable, practical (in real use) and sustainable which will
lead to the development of the organizing and evaluation of environmental education
in line with the education reform which will be discussed later.

4.3.2 Development of DDS-PAR-385 Evaluation Model

The development of self-evaluation model for secoundary school
environmental education is aimed to correct the weaknesses of the organizing and
evaluation of secondary schools environmental education, in the domains of unity,
evaluation participation, application of the results in the continuing improvement and
development, recognition and cooperation in the evaluation. Besides, The developed
model must be congruent with actual situations and the quality assurance system
which on-going presently. Its development is carried out by hinging on a number of
concepts in strategic evaluation which stress the evaluation as one whole entity and
efficiency of the evaluation according to the concepts in the result-based management
(RBM) or achievement-oriented administration which is geared to evaluate the
results which are concrete. The self-evaluation according to the education quality
assurance (QA) which is aimed to evaluate and report the self-evaluation
continuously. The administration and organization which use the schools as bases for
implementation (School-Based Management: SBM) according to the education
reform and participatory action research (PAR) which are used as framework for the
participatory evaluation development between the researcher and the schools. The
researcher has synthesized the model by hinging on the components of the
participatory evaluation or evaluation which covers the evaluation objectives; the
achievements of the environment education organizing which one to be evaluated.
The steps, methods, tools and how to assess the evaluation (meta-evaluation) and
application of the evaluation results are the weaknesses of the conventional evaluation
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which the researcher informed as DDS- PAR-385 Model, that will discuss more in
detail.

4.3.3 Definition of DDS-PAR-385 Model

DDS-PAR-385 is a self-evaluation model on environmental education
of secondary schools. The researcher has developed from actual participation with
the schools who participated in the evaluation development by basing the concept in
the strategic and operational evaluation which is the new method of public
performance evaluation. The aim is to correct the weaknesses of the present
environmental education evaluation.

DDS-PAR-385 is an identification of the model by taking the principal
components of the evaluation which are the objectives, critical success factors (CSFs)
of the environmental education of the schools being evaluated, methodology and steps
in evaluation, application of results for improvement and meta-evaluation as follows:

D = Double Objectives: This model has two principal
objectives; to evaluate the successes at strategic level in the school’s holistic
results for administrative decision making and to evaluate at operational level in each
CSF to improve environmental education procedures.

D = Double Evaluation: Itis two evaluations in one, that is;
self-evaluations for the development of environmental education, and meta-
evaluation in order to evaluate and improve the self-evaluation.

S = Strategic Methods: It is a strategic evaluation. We hold
the evaluation as it is reality or one entity to develop the environmental education
and its evaluation to improve it. For strategic methods, it employs in the best
methods, authentic and distinctive competency in the evaluation. It is the evaluation
for the development by which continuity, participation, and self-evaluation are
principal rationales.

PAR = PAR Process: It employs a methodology of participatory
action research (PAR) which will eventually lead them to develop organizing,
evaluating and environmexnta! education continuously.

3 = 3 main steps: The implementation has 3 major steps; self-
evaluation development; self-evaluation implementation; and self-evaluation results
utilization for improvement.

8 = 8 evaluation procedures: From the 3 major steps, the
operation breaks down into 8 cyclic procedures; (1) vision and mission review,
(2) identification of critical success Factors(CSFs) and key performance indicators
(KPIs), (3) identification of the targets, (4) identification of data, data collection and
evaluation, (5) analysis of data, (6) evaluation reporting, (7) improvement of the
environmental education and (8) meta—evaluation.
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5 =5 components: The evaluation is carried out in 5 major
school components which facilitate and relate to each other: (1) students,
(2) teachers and educational personal, (3) environmental education management,
(4) Management of the school’s environment and (5) services in the environmental
education for the community.

The components involved specific factors for the success as:

1) The student have desirable environmental characteristics.

2) The teachers have knowledge, skills and participation in
environmental education.

3) The school manages the environmental education in a new
method and result- based management.

4) The school is nice to be in and a prototype of the
environmental management.

5) The school is the center for community’s environmental
education.

DDS-PAR-385 Model is thus a self-evaluation model for
secondary schools environmental education which operates at strategic and
operational levels; evaluates the environmental education at the same time of
meta-evaluation; uses the strategic methods and PAR as means of implementation;
by executive the evaluation in 3 major steps and 8 procedures; and evaluates
the concrete results of the environmental education as a whole system in 5 principal
components.

DDS-PAR-385 is that the title of a model which is identified
from its major characteristics of the evaluation which are summarized in figure 23.
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Figure 23. DDS-PAR-385 Model: A Self-evaluation Model for Secondary School
Environmental Education

4.3.4 Characteristics of DDS-PAR-385 Model

The self-evaluation model for secondary school environmental

education have the tolling prominent characteristics:

1) It is a model which seeks to correct the weaknesses of the
secondary schools’ environmental education and bring innovations in evaluation
into the areato increase its efficiency and effectiveness.

2) Itis a flexible model. It enables the schools to choose or
identify their own key performance indicators to be evaluated; targets; evaluation
methods; implementation; and improvement of their environmental education by

themselves continuously.
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3) It is a model which covers both self-auditing and self-evaluation in
environmental education. It can evaluate and inform the school's success both
at the school's holistic and strategic level and at the operational level, ie. in
missions and subject section which facilitate the improvement and development
of environmental education continuously.

4) It is a model which stress self-development and self-evaluation.
It is based on the process of participatory action research (PAR) and it has
the people responsible for environmental education organization to participate in
the evaluation and its application.

5)It is an evaluation model which is a part of the schools’
management system. Besides, it is congruent which the school's quality assurance
system.

6) It is a model which is easy to operate; convenient to use; with
highly achievement, concrete results and burden-tree

4.3.5 Components of DDS-PAR-385 Model

The principal components of DDS-PAR-385 Model are objectives
(why to evaluate ?); the success of the environmental education management to
be evaluated (what to evaluate and how ?); application of the evaluation results
(how to apply the results ?); and evaluation of the evaluation (how do we know
the success of the evaluation or meta—evaluation ?). The details are described
below:

1) Principal Objectives

The principal objectives of the evaluation are identified as
double objectives:

(1) To evaluate the successes of environmental education at the
strategic level of the school holistically that whether the school has reached the
targets and Standard specified. How ?and Why ?

(2) To evaluate the success of environmental education at the
operational level that whether it has reached its targets and standards specified
in order to bring results to improve and develop the environmental education
organization continuously.

2) Environmental Education Success: CSF, KPI and Data

The success of the environmental education to be evaluated.
Critical success factors (CSFs) of environmental education of secondary schools
which are standards, related and connected to each other have been identified
to be evaluated at the strategic level in 5 aspects (CSF1) and at the operational
mission level in 12 aspects (CSF2) which are standards for the secondary
schools. environmental education

Identification of strategic results: CSF:

The success components of the school’s environmental education
are identified in 5 following aspects:

(1) Desirable environmental characteristics of the students;

(2) The teachers’ knowledge and skills in environmental education;

(3) Management of environmental education;
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(4) Management of environment and the environment organizing in
school;

(5) School services of environmental education for the community.
Critical Success Factors (CSFs)

Each aspect of the success identifies each strategic CSF level as:

CSF1(1) The students have desirable environmental characteristics
(having basic knowledge in environmental, awareness in environment preservation
and desirable behaviors by specified criteria).

CSF1(2) The teachers have knowledge and skills in the organization
of environmental education (having basic knowledge, values and desirable behaviors
in environmental; and having knowledge, skills and participation in the organization
of environmental education by specified criteria).

CSF1(3) New methods of environmental education organization
and administration (by identifying the strategic plans, integrating the environmental
education in the curriculum and teaching and new methods in organization and
evaluating environmental education).

CSFi(4) The school is nice to be in and can be a prototype in
the management of environmental education (by administering and organizing it
to be conducive and facilitate the environmental education including organizing
the school to make it nice to be in and hygienic).

CSF1(5) The school is the center for community’s environmental
education (by giving services in environmental education to the community and
participating in the environmental preservation and development activities with
the community).

Identification of Operational-results: CSF2

The operational success (CSF2) which are congruent with strategic-
level CSF1 have been identified as:

The Success Regarding the Learners (output)

CSFi1(1) The students have desirable environmental characteristics:

CSF2(1) The students have desirable knowledge, awareness and
behaviors in environmental.

CSF2(2) The students have more knowledge, awareness and
participation in preserving and developing the environmental.

The Success Regarding the Teachers and Educational Personnel

CSF1(2) The teachers have knowledge and skills in organizing
environmental education:

CSF2(3) The teachers have desirable basic knowledge, values and
behaviors in environment.

CSF2(4) The teachers have knowledge and skills in organizing
environmental education.

CSF2(S) The teachers organize the leaning teaching participation
in environment education.

The Success on School Management of Environmental Education.

CSF1(3) The new methods in the management of environmental
education:
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CSF2(6) Results — based management of environmental education.
CSF2(7) Organization of the environmental education Iearning
teacher according to the curriculum in unity.

The Success on school Environment Management.

CSFi1(4) The school is nice to be in and can be a prototype for
the school environmental management:

CSF2(8) The management of the environment in the school can be
the prototype school.

CSF2(9) The management of the school’s environment is conducive to
facilitate learning in environment.

The Success on environmental Education for the Community.

CSF1(5) The school is the center for the community’s environmental
education:

CSF2(10) The school gives academic services in environmental
preservation and development in the community.

CSF2(11) The school participates in environmental preservation
and development activities in the community.

CSF2(12) The community is satisfied with the school’s environmental
education management and participation in environmental activities.

The key performance indicators (KPIs). They are strategic—level
indicators which are congruent to CSF, both 5 CSF1 and 12 CSF2 which can be more.

The Successes Regarding the Students: Output Indicators

KPIi(1) Proportion of students having desirable environmental
characteristics:

KPI2(1) Proportion of students having desirable knowledge, awareness
and behaviors in environment.

KPI2(2) Levels of students’ knowledge, understanding and developing
environmental.

The Successes in Teachers and Educational Personnel Indicators.

KPI(2) proportion of teachers having knowledge and skills in
environmental education as specified by chimera:

KPI2(3) Proportion of teachers having desirable basic knowledge,
values and behaviors in environment.

KPI2(4) Proportion of teachers having knowledge and skills in
organizing environmental education as specified by criteria.

KPI2(5) Levels of learning /teaching organization and participation
in the environmental education of the teachers are increasing.

Successes of Environmental Education Management Indicators.
KPIi(3) Levels of successes of new management of environmental
education ;
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KPI2(6) Levels of success of results—based management of
environmental education.

KPI2(7) Levels of successes in organizing the learning / leaching
activities and the school’s environmental education .

Successes in School’s Environment Management Indicators.

KPIi(4) Levels of successes in schools environment management to
be conducive in and facilitate learning.

KPI2(8) Levels of school's success in the school's environment
organizing to facilitate the teaching and learning.

KPI2(9) Levels of school's success in environmental management.

Successes in Services in Environmental Education for the Community
Indicators

KPIi(5) levels of successes in giving services in environmental
education of the school:

KPI2(10) Levels of successes in giving services in environmental
education for the community.

KPI2(11) Levels of successes of success in the environment
preservation and development activity participation.

KPI2(12) Levels of satisfaction in organization environmental and
participation in the community’s environmental activities of the school.

Evaluation Data

The identification of data which are to be evaluated has been 25
data items according to the indicators (which are based on its indicators: and
number of data varies according to the number of identified indicators) .They are:

KPIi(1) KPE (1-2)

Di- Number of students who passed the exam of the
environmental - content subject (c)

D2 - Number of students who passed the specified criteria.

Dz - MNumber of students who have desirable environmental
behaviors (passed the minimum criteria)

Da - Number of students who participated in the environmental
preservation and development as specified by criteria.

Ds - Average score of the students’ basic knowledge in environment .

Ds - Average score of the students’ in the participation in the
environmental preservation and development.
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KPIi ) KPL (3-5)

Dsg - Number of teachers having basic knowledge in environmental
as specified by criteria.

D9 - Numbers of teachers having environmental behaviors which
can be a prototype.

Di1o - Numbers of teachers having knowledge and understanding in
environmental education as specified by criteria.

Du1 - Number of teachers organizing learning activities and being
participated in environmental education organization as specified by criteria

D12 - Average score of achievements evaluation of the teachers in
organizing learning activities and participate in the environmental education plans.

KP1i(3) KPI2(6-7)

D13 - Average score of school achievement evaluation in planning
evaluation and using environmental education plans .

D14 - Average score of school evaluation of the identification and
use of standards and indicators in the organizing of environmental education.

D1s - Average score of the meta-evaluation in the new methods
of environmental education organization.

D16 - Average score of environmental education integration according
to the new curriculum.

D17 - Average score of success evaluation in the organizing of
environmental education activities in the school.

KPLi(4) KPL(8-9)

Dis - Average score of environmental education management
evaluation in the school

D19 - Average score of school environment organizing evaluation in
according to the hygienic rules.

D20 - Average score of evaluation in the school’s organization to
make it nice to be in evaluation.

D21 - Average score- of--evaluation in the school's organization of
environment for environmental education.

KPhi(d) KPL(8-9)

D22 - Average score of evaluation in giving services in environmental
education to the community.

D23 - Average score of evaluation in the participation of
environmental activities with the community.

D24 - Average score of evaluation of the community’s satisfaction
evaluation in the school organization of environmental education and
participation in the community's environmental activities.
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Dzs - Average score of evaluation of the teachers and community’s
expectations in giving the academic services to and participation in the
community’s environmental activities of the school.

The strategic level's key performance indicators are related to the
operational level and the evaluation data as illustrated in figure 24
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Figure 24. The Relationships Between the CSFs, KPIs and Data of School
Environment Education.
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3) Evaluation methodology
(1) Strategies: The evaluation uses a strategic method which
a new method that embrace 6 principles;

Holistic Evaluation: It scales to evaluate the successes of
the environmental education in a holistic view of the school which relates to
all teachers and educational personal. Therefore it is whole-school approach.

Consistency and Concrete: The critical success factors (CSFs)
and, key performance indicators, activities and the timing are congruent to
each other, both at strategic and operational levels. The presentation is also
concrete.

Authentic and Distinctive Competency: It sequels to
evaluation the entity in each school’s reality and evaluate it in the full
potentials. Besides, the tool used is most suitable.

Participation: The approach evaluates and development its
evaluation process according to the participatory action research (PAR), ie. it
encourages everyone in the school to participate in all steps of the evaluation.

Self-evaluation on Evaluation: The school chooses the
successes (standards) to be evaluated; evaluation methods; undertaking
(implementation) the evaluation; and applying the results and developing the
evaluation by themselves.

Improvements Continuity: Focuses on evaluation results for
continuous improvement.

(2) Methodology: It uses participatory action research (PAR).
(3) Implementation Procedures: It employs 3 major steps and
8 evaluation steps as:

DDS-PAR-385 Development: This is the stage where the idea
is shaping up as to what to evaluate and how to measure the success of the
thing being evaluated by:

Step 1 Reviewing the visions and missions of the school’s
environmental education.

Step 2 Choosing or identifying the critical success factors (CSFs)
and key performance indicators (KPIs) of the organization environmental education
in schools as standards and methods in evaluating this successes.

DDS-PAR-385 Implementation. It is the stage where it undergoes
its self-evaluation efforts according to the CSFs or the identified standards:

Step 3 Participatory identification of targets. This is to use them
as minimum criteria for the comparison of the evaluation results.

Step 4 Data identification and data collection. It is the stage
where the data are identified from the specified KPIs; choose means to obtain
the data; and proceed to evaluate and collect the data.

Step 5 Analysis of evaluation results. The obtained data are
analyzed in order to formulate them as indicators which require to compiler them with
the specified targets. Then they are judged whether they success is up to the target.
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DDS-PAR-385 Improvement: It is the improvement stage of the
environment education and evaluation that is a directive stage where the
evaluation results are used to improve the environment education and the
evaluation by:

Step 6 Reporting the evaluation results. The report deals with the
school' s success in the organizing of environment education in the holistic
view and in each mission. To the concerned people and the public.

Step 7 Improvement of school environment education. This is to
direct and manage to use the evaluation results in improving the organization
of environment education continuously.

Step 8 Evaluation of evaluation (meta-evaluation). It is the step of
evaluation verification. Self-Evaluation results and evaluation methods shall be
confirmed.

4) The Evaluation Tools: It is secemed reasonable to have
evaluation, data report and supplementary forms. It however, to open a way for
improvement, the tools this are made in flexible forms as mash as possible.
In undertaking the evaluation, the schools can choose to adjust the forms or
newly develop the tools for they own use. It is, however, advisable that they
must anther to the same CSFs and example of tools are showsin table 20.

Table 20. Research Tools, Means to Use and Regarded Data

Regarded Data
Tools Characteristics /| means to use
Codes Data
SE1 | 1. A note form and check of data in all CSF s Data evaluation for
aspects before processing. in all analysis every item of

2. The school administrators or designated { 2 levels. | data
persons take notes and give orders it D1-D25
they want the data changed.

3. Use the data form SER 1-SER7

report forms.
SER | 1. A report form on students data who D, D1 | Number of students
1 passed all subjects without any halts who passed all subjects
2. The registration chit reports by using in the past tem.

the data of the past term.

SE2 | 1. SEl is the evaluation on desirable CSFi(1) | 1. Basic knowledge in
And environmental characteristics of the CSF2 environment related
SER students. It divides into 2 levels: (1,2 to school
2 SE 2/1 for lower secondary students D2-D7 curriculum.
SE 2/2 for upper secondary students. 2. Environment.

2. SER2 is a report form for evaluating the Awareness of
students’ environment characteristics to students Desirable
use together with SE2 Form 3. Environ. Behaviors

3. Class cluster leader responsible for the of students

evaluation according to SE 2 and reports
it by using SER2 (1 copy of 1 class
cluster)
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Regarded Data
Tools Characteristics / means to use
Codes Data
SE 3 | 1. SE3 Form is an evaluation form to CSF1(2) | 1. Teachers’ basic
and assess the teacher’ competency in environ. CSF2 knowledge, attitudes
SER Ed. It is used together with SER3 Form | (3)-(5) and behaviors in
3 which is a resulted report form. Ds-D12 environment.
Form | 2. Section/ Subject chiefs (Items) are 2. Teachers’
S responsible for the evaluation and knowledge,
reporting attitudes and
3. The reporting in SER3 in each subject participation in
has to indicate CSFs which fall lower organization of
then the targets. environ. education.
SE4 | 1. SE4 Form is an evaluation form for the | CSFi(3) | 1. New methods of
and school’s organization of environmental CSF2 environ. Education
SER education. It is used with SER 4 Form 6),(D organization. of the
4 which is a result report form. D13-D17 environ. For
2. The academic assistant erector is environ education
responsible the evaluation and reports by teaching,
using This form. 2. Success level in
environ.
Management and
the organization of
environ in school.
SE5 | 1. SE5 Form is for the evaluation of CSF1(5) | 1. Data on success in
and administration and organization of the CSF2 administration and
SER school’s environmental. It is used with (18)-(21) organization of the
5 SER 5 Form which is a report form for this | Dis- D21 environ. Education
purpose. action teaching.
2. The administrative or, service assistant 2. Success level in
director or a designated person is environ.
responsible to report by using the Management and
mentioned forms the organization of
environ in school.
SE6 | 1.SE 6 Form for the service evaluation of CSFi1(5) | 1. Data on services in
and environ. education and school’s and CSF2 environ education
SER community’s participation in environment 18)-(21) in community and
6 activities. It is used with SER 6 in reporting | D22-D25 school’s and
the results. community’s
participation in the
environ activities.
2. The administrative assistant director is 2. School’s and
responsible for the report. community’s
satisfaction and
expectation
SE7 | 1. Itis areport form for the meat evaluation. Efficiency of the
And It is used together with SER 7 which is components and
SER used the evaluation data to improve the specific characteristics
7 evaluation. of the evaluation
2. The school administrator or the designated model.
person is responsible for the evaluation
and reporting.
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5) The Application of the Evaluation Results

We have discussed the evaluation components in some detail
at the evaluation step. However, this evaluation model stresses the use of the
evaluation resulis in improving the continuous organization of environment
education. This stage, we will therefore implement in 4 important aspects:

(1) Provision of the environmental education self-evaluation
report (ESER) to the concerned people and the public by the documents and
the school’s homepage.

(2) Provision of bulletin boards to propagate the evaluation
results to the teachers, students and the people concerned. So they will have easy
access to the in formation which is a stimulus, in a way, for continuous
improvement.

(3) Notify the evaluation results, in the CSFs which are lower
then specified in the targets to the responsible people in order to improve and
report the results to the school administrator.

(4) Evaluation of the evaluation. It is the essential component
of DDS-PAR-385 Model which stresses evaluation to improve the evaluation
much in the same work as the improvement of the environment education
which evaluates 15 key performance indicators by SE7 Form and reports the
evaluation results by using SER 7 Form in order to improve the self-evaluation
continuously: this becoming a double evaluation.

4.3.6 Implementation of DDS-PAR-385 Model in Schools

The usage of DDS-PAR-385 Model in evaluation the organizing
of environmental education by means of self-evaluation can be adopted by
using the tooling means:

1) Build—up the teachers' and educational personnel in the school
who are concerned with the organization of enveloping the evaluation on
problems and requisites education of enveloping the evaluation efforts in
environmental education: the needs to develop it by themselves: and roles of
the people concerned in the school evaluation. This is can be doer either by
organizing a seminar or then study it by themselves.

2) Organize a working group to develop the evaluation to
coordinate the develcpment and the evaluation; and organize self-evaluation
activities for the school by teams of teachers, students and concerned people in
the matter.

3) The working group works with a self-evaluation network;
implementing the self-evaluation according to the specified steps (3 major steps
and 8 procedures) asthe DDS-PAR-385 Model's steps and procedures.

4) Organize evaluation, checking; and report the evaluation
results continuously at least once per term. The checking, records and data
should constantly improved so as to wake them up—dated.

5) Organize direction and ordering so as to cause the
improvement of environmental education; and The evaluation is improved every
time there is an evaluation.
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4.3.7 Usefulness of DDS-PAR-385 Model

Introduction of DDS-PAR-385 Model to a school will inevitable
arouse its state and gives it a strength in the tolling domains:

1) The school can tell once there is a success in their organization of
environmental education both in the holistic view and at the operational level
concretely. The school’s direction, checking and evaluation of the organization of
environmental education will be ethicist and becomes part of the school’s
management which will be continuously developed.

2) The school will be able to organize environmental education
in unity and with high quality, because it will have clear organization
objectives; plunge into a forceful strive; and have a mechanism to check its
development constantly.

3) The personnel will have opportunities to try their roles on real
practice in developing academic take in a manner of an action research which
skills: school —based research; and develops their academic tasks continuously.

4) The school can use DDS-PSR-385 to stern late, encourage
and develop its working teams of the school as a whole.

5) The school’s personnel and the stakeholders are satisfied and
will certainly give their support to the school to organize the environmental
education and participate in the school’s and community’s environment activities.
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CHAPTER V
DISCUSSION

The discussion on research methodology and findings of this research
on the development of self-evaluation model for secondary school environmental
education is presented as follows:

5.1 Research Methodology

1) The combined methods were employed to ensure the validity of
both the quantitative and qualitative data and lessen the limitations of using
either the quantitative or the present concept for development of research especially
at the school level, and with the work culture or the way of doing work for
human being. Thus, the employment of the combined methods is appropriate for
research in social science.

2) The researcher chose the participatory action research (PAR) as
the main research methodology instead of the experimental research that has
been generally used. This is with the belief that every human being has the
potential for development and can learn. Also, it is the nature of human being
to continue learning all the time. The researcher chose the PAR because of his
belief ‘that if clear policies are provided as stimulation, the school and teachers
will be ready to develop their own evaluation. Moreover, he also believes that
PAR will lead to sustainable school - based environmental education and evaluation
of environmental education. Also, PAR is appropriate for the problems facing
development of secondary schools which are the present target group. It is
‘appropriate for the state of environmental education in secondary schools which
have lost their environmental education dimension as a result of curriculum
integration. To conclude, the decision to choose PAR for development of self-
evaluation model of environmental education for secondary schools is considered
appropriate and necessary for the following reasons:

, (1) At the theoretical level, PAR is based on the belief in
human potential. Human is the most important component of development and
PAR is the method for development of human potential that will lead to
acceptable and sustainable development.

(2) At the practical level, PAR is appropriate for development
of secondary schools at present. It is appropriate for the school function of
development of environmental education in secondary schools. Also, PAR is in
accordance with guidelines for development based on the concept of education
reform at present. According to this concept, secondary schools have to take a
lot of reform functions. Any development task must not create additional burdens to
the school. The new curriculum has been integrated to the point that it has lost the
environmental education dimension. Therefore, the development of environmental
education and evaluation of environmental education must be based on the
understanding, cooperation, and acceptant of teachers in the school. Moreover,
PAR is in accordance with the education reform guidelines that emphasize
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school-based development with more authority and freedom given to schools for
their own management. Under this new concept of school management, PAR
will provide a foundation for appropriate school-based development.

3) In applying PAR for development of this self-evaluation model
on secondary school environmental education, the researcher has shifted the
development concept from the one that is problem-based, or the problem solving
approach. The PAR activities have been adapted to suit the real condition of
each school. Also, additional techniques have been applied to enable the PAR
process to function smoothly and more effectively. These additional techniques
are the following:

(1) The AIC technique: (Appreciation, Integration, and
Contribution) This is the technique for brainstorming of the personnel and working
team members. It encourages members to express themselves, prevents domination
of thought by any person, and enhances participation and acceptance in every step
of PAR including the self-evaluation model that has been developed by the
group. The technique focuses on awareness and appreciation of evaluation (teachers
usually have negative attitudes toward evaluation), integration of thought (teachers
usually refrain from expressing their own opinions and tend to comply to the
administrator's viewpoints), and construction of new knowledge in development
of the self-evaluation model.

(2) Rung-arurn  Project Strategies: Strategies from Rung-arumn
project have been adapted and applied in the research study. One strategy that
has been adapted and applied is the strategy of participation in organizing
education for conservation of energy and environment. This strategy emphasizes
participation in the formation of ideas, planning, execution, evaluation, and getting
benefits from the evaluation. Also adapted and applied are the integrating strategy
and the learning strategy. These strategies are aimed at enabling the school personnel
to participate and learn how to conduct self-evaluation for environmental education
and create new knowledge in the PAR process.

(3) A New Technique of Evaluation: It aims for evaluation at both
the strategic and the operational levels that will enable the school to identify both
the achievement as a whole and the achievement at the operational level so
that improvement could be made resulting in the developed model being truly
responsive to problems of self-evaluation for school-based environmental education.

(4) An RBM Evaluation Technique: It is based oz result-based
management (RBM) with advance determination of critical success factors (CSF)
and key performance indicators (KPI) of school-based environmental education.
This is to encourage the school to determine in advance its vision and critical
success factors (CSF), key performance indicators (KPI), and the target as the
minimum criteria for comparison with evaluation results that are concrete and
easy to comprehend. Besides, the result-based management procedure has been
adopted which includes the following steps: determination of vision and mission;
determination of critical success factors; determination of key performance
indicators,; determination of the target, determination of data, data sources and
data collection; analysis;, and reporting.

(5) The Self-reliance Development Technique: In the PAR process
the researcher tries to minimize his own research coordinator roles and allows
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(5) The Self-reliance Development Technique: In the PAR process
the researcher tries to minimize his own research coordinator roles and allows
the school teachers maximum roles. That is, the researcher developed a self -
study handbook for teachers in school to study in advance. A workbook was
also prepared and given to the school to do workshop activities in steps as
agreed upon in advance. Thus, the administrator and the teacher can use the
handbook and the workbook in development of self-evaluation for environmental
education evaluation with minimum consultation with the researcher. This is an
important way to expand the results of evaluation to greater extent and in
accordance with the present situation.

4) The PAR has been adapted with the addition of pre and post-
assessments of the school's capacity for self-evaluation.(model efficiency evaluation)
This is to obtain concrete monitoring results to determine whether or not the teachers
have developed new knowledge on evaluation of environmental education, and
ifthe school has increased its capacity in evaluation of environmental education.
Results of the comparison between the pre- and post-assessments will demonstrate
the evident progress in addition to the evaluation results obtained within the
PAR process and the model efficiency as well.

5) The use of strategic approach in the PAR process. The researcher
adopted the strategic approach as the main approach in undertaking this research
development. This is characterized by the emphasis on the whole system of
organizing and evaluating environmental education; determination of CSF that
are clear goals and set clear organization standards that cover the success in
organizing the whole system of environmental education in the school and that
are in accord with both the strategic and the practical levels; the use of the
highest capability and the most suitable alternative for each school in carrying
out the evaluation; and the systematic evaluation and continuous development
including the emphasis on participation in every step of self-evaluation.

5.2 Research Results

This action research on the development of self-evaluation model for
secondary school environmental education generated findings on both the
process and the products that should be discussed upon as follows:

5.2.1 The Findings on the Research Process

1) The participatory action research on development of self-
evaluation of schools' environmental education must make use of the strategic
approach as the main approach in participation in order to be effective and
acceptable. The participation process must include the following: (1) Determination
of a clear mission of participation what matter the participation will be upon,
what expected benefits to the school will be as a result of such participation,
especially the benefits on development of environmental education including the
benefits to parents and stakeholders of this project; (2) SWOT analysis of the
organizing and evaluating environmental education in school in order to know
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relevant to the real condition of the school; (4) Allowing all stakeholders to
participate in self-evaluation; (5) Providing for continuous development of the
evaluation.

As for the steps of evaluation, the following 8 steps must be
undertaken: (1) Review of the vision and mission on environmental education
management of the school; (2) Determination of critical success factors (CSF)
or the standard of environmental education management of the school;
(3) Determination of key performance indicators (KPI) for environmental education
management based on the determined standard; (4) Determination of the goals
for environmental education management based on the determined KPI,
(5) Determination of data, data source, and method for data collection;
(6) Data processing and analysis; (7) Reporting of evaluation results; and
(8) Evaluation of evaluation results. The approach in both the participation
process and the evaluation process is in accordance with the present approach
on development, that is the strategic approach which is being applied on
reform of the government and government bureaucracy at present. It is also in
proposed by Tipawadee Meksawan and Andersen Consulting Company which is
the consulting company for many government agencies in their efforts to
transform their administrative into the result-based administration approach.
Moreover, the approach is also in accordance with the strategic - evaluation
approach that has been practiced and in which the researcher has participated
in development of evaluation system for promotion of efficiency in the
government agencies at the Office of the Permanent Secretary, Ministry of
Education.

2) The researcher discovered and made use of 5 strategies for
participatory action research. These strategies are the following: (1) The strategy of
cooperative schools project for development of self-evaluation on environmental
education evaluation; (2) The strategy of operation based on the real condition of the
school; (3) The strategy of participation which emphasize on the formation of
common vision and values and participation in every step of operation; (4) The
strategy of self - reliance that emphasizes the maximum roles of the school and
minimize the roles of the research coordinator; and (5) The strategy of development
of self-evaluation for the whole school and the whole system of environmental
education management. All strategies that were utilized are in accordance with the
concept of school-based management (SBM) as stipulated under education reform,
the concept of self-reliance development, the operation based on the real condition
according to the pilot principal of education reform, the concept of holistic evaluation
and determination of clear indicators according to the result-based management of the
office of civil service commission.

3) As aresult of determining the development steps for participatory
evaluation that allows for evaluation at both the strategic and operational levels, the
school can adjust its operation in 10 steps as follows: review of the vision,
examination of the mission, determination of critical success factors (standard),
determination of key performance indicators, determination of goals, determination of
data sources determination of methods for data collection, data processing and
analysis, reporting of evaluation results, and evaluation of evaluation results.
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data sources determination of methods for data collection, data processing and
analysis, reporting of evaluation results, and evaluation of evaluation results.
The adjustment is only for convenience while the concepts and principles remain the
same. Besides, determination in advance of clear operational steps enables every
person involved to provide better cooperation.

4) The arrangement for the assessment of capability for self-
evaluation before and after the participation is the application of PAR in such a way
that the achievement of participatory research can be assessed more clearly. As such,
the development level of the school, namely, the construction of new knowledge, the
knowledge and ability of teachers to conduct self-evaluation, the experience and
participation of teacher in self-evaluation, and the school's needs for assistance in
conducting self-evaluation. This is a more concrete application of PAR which is
different from ordinary PAR that has been applied in general.

5) The participatory action research at the school level has clear target
groups with data that are easily accessible. It must arrange for the school to help itself
as much as it can so that the school can develop self-evaluation. Besides
corresponding to the principle of decentralization and delegation of power to the
schools as stipulated in the National Education Act of B.E.2542, it also corresponds to
the school-based management ( SBM) concept that aims for self governance of the
school as cited by Dolprasit.S., (2542), Boonprasert.Utai.,2543), and Martliam.
Tawin., (2542) It is also highly relevant to the present state for school development.

6) In development of the model, the first thing that must be
considered is the component of the model. One must know what model to develop, its
content, and the components of such content. Moreover, the developed model must be
applicable in real situations, be well-accepted and truly useful. The development,
therefore, must focus on participation and evaluation to make sure that the developed
model is relevant and applicable to real situations. The main components to be
included are the evaluation objectives (why to evaluate and for what purposes), the
achievement of environmental education management (what to evaluate), the strategy
and steps of evaluation (how to evaluate), the application of evaluation results (how to
utilize evaluation results),and the meta-evaluation (how to evaluate of the evaluation
results) to know whether or not the evaluation is valid. Besides, the model must be
verified again to ensure that it is relevant and acceptable.

7) The determination of problems in the PAR process for the
present development situation must be adapted and mainly based upon the
visionary approach. Development that starts with identification of problem is hardly
adequate in this area. Therefor, the problem identification must be changed to the
determination of strategy and planning which corresponds to the concept of strategic
development of the context analysis to determine the subsequent strategy.

5.2.2 The Findings on the Research Results

1) Four schools were selected as the cooperative schools in the
Project, manely, Wat Makutkasat Secondary School, PPR Ratwittayalai school, Wat
Kemapirataram School, Sai Noi School. Beside, the consideration regarding the
location and special environmental characteristics, the researcher also made selection
decision based on their early responses to his invitation letter. Several other schools
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large, medium, and small size schools among them. Also some schools were located
in the inner area which others were located in the outer area of Bangkok.

2) In determination of problems and analysis of SWOT for school
environmental education evaluation, it was found that the schools had some different
specific problems regarding environmental education evaluation. However, every
schools acknowledged similar main problems. These problems were: lack of clarity in
objectives of environment education management, lack of evaluation in the dimension
of environmental education, evaluation results were not truly acted upon for
improvement efforts, the majority of teachers has negative attitudes toward evaluation
and lacked understanding on the new evaluation approach. Also, all schools accepted
the results of SWOT analysis of evaluation as reported in Chapter IV which required
several steps in the consensus process. The results of determination of problems and
evaluation SWOT were in accordance with the results that a group of school
administrators analyzed in B.E. 2542, except on some issues that were the rules and
regulations that were issued later in the education reform movement.

3) The six main strategies on development of environmental
education evaluation of the operative schools were developed, namely, the new
strategy for environmental education evaluation, the strategy for developing leaders
and the network for evaluation, the strategy of evaluation for development, and the
strategy of community environmental education service. All of these strategies were
developed in the meetings on analysis of matrix SWOT and arrived at the consensus
by each school. Later, the researcher coordinated and helped the four schools to arrive
at the final consensus. This additional PAR activity enabled the evaluation planning to
be appropriate and most feasible according to the strategic approach.

4) Every cooperative school determined clear evaluation goals in
advance. The common goal is the new approach for environmental education
evaluation which is efficient and effective, provides answers regarding environmental
education management at both the strategic and the operational levels, is concrete and
acceptable to every stakeholder. This goal is an important component of planning that
was determined in the PAR process.

5) The approach and stages of evaluation development are also
components of evaluation planning. The approach that was determined in this
research was a special approach that the researcher and the cooperative schools
developed together and used as the common guidelines for operation. Two main
stages of evaluation development were identificd: the stage of participatory research
development, and the stage of school self-evaluation implementation. The first stage
was developed based upon the steps in the research development process. The second
stage was adapted from the steps of result -based management as previously
mentioned.

6) Outcomes of the participatory action research in terms of vision,
mission, critical successes factors (CSF), and key performance indicators (KPI) that
were determined are presents as follows: As for the vision, although the vision for
each individual school differed in some minor details, it's main points were similar
and contain the following environmental education: To employ various methods for
organizing environmental education program so that students acquire desirable
characteristics pertaining to environment, To arrange livable environment which
school that facilitates environment education management and enables the school to
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actively participate in environment activities of the community. As for the mission,
the school is to carry out the following 4 mission: (1) Organizing of instruction and
activities on environmental education; (2) Management of environmental education,
(3) Arrangement of with in school environment, and (4) Promotion of community
environment. As for the CSF and the KPI, the schools identified the following: 5
CSFs at the strategic level and 12 CSFs at the operational level, 5 KPIs at the strategic
level and 12 KPIs at the operational level, and evaluation data. For evaluation and
reporting forms, it was agreed that every school use the forms SE 1-7 and SER 1-7
for Their first evaluation.

7) The evaluation and reporting forms (SE and SER) were developed
jointly by the researcher and the cooperative schools for the first evaluation. The SE
2-7 forms consisted of the following 6 evaluation forms: the student evaluation form;
the teacher evaluation form; the environmental education management form, the
school environmental education form, the community environmental education
services form, and the evaluation of evaluation outcomes form, respectively. These
forms were tried out in Bangyai school, Nonthaburi Province, which is a similar
school to the four cooperative schools. The test items that were a part of SE 2 and SE
3 were carefully selected and only those that appropriate difficulty index (.45) were in
clued. Every form's reliability was at the acceptable level (the alpha coefficients were
0.76-0.95). However, the instruments are the adjustable component of the model and
need to be developed further for improvement of their quality.

8) Evaluation results and reporting: Evaluation results were not
compared among the cooperative schools but were compared with the predetermined
goals. Considered as a whole, every school's operation was still below the
predetermined goals. Evaluation results were informed to the personal concerned
with each matter to take remedial actions. Reporting on evaluation results were
carried out in 3 level: the preliminary report to the school administrators, the self
assessment report (SAR) which was in accordance with insurance in education, and
the report though quality other media to all teachers, stakeholders, and the public in
order to stimulation their awareness of environmental education. However, the
presentation of research results in this study did not focus on evaluation results at the
school level but focused instead on the holistic development of the model which was
the main objective of the study. Therefore, only a sample of research results at the
school level was presented in this study.

9) The schools' capability for self-evaluation of civironmental
education management which is defined as model efficiency, was found to increase
in every aspect after the participation. The pre-operation and post-operation means
were significantly different indicating that the participatory action research helped
increasing the schools' capability for self-evaluation including teachers being more
involved in participation, teachers gaining more knowledge and understanding on the
correct method of management and evaluation of environmental education, the
schools having greater readiness for evaluation while having less needs for assistance
in self-evaluation. Also, the per-operation and post-operation means for each every
aspect of evaluation were significantly different. These findings were in accordance
with the objectives of the project for school participation in evaluation development
and the objectives of the participatory action research that aimed at enabling
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participating teachers to discover new knowledge and develop their capabilities for
self-evaluation on the topics that they were involved in the action research.

10) The indices of model performance congruence (IC), for the whole
as well as for each component of the model were found to be .76, .81, .81, 1.0, .62 and
.56 respectively, which were higher than the minimum predetermined criterion
(IC must not be lower than .50). These findings indicated that the developed model
corresponded to the real practice in the PAR process. Also, the strategy of allowing
the practitioner to verify the developed model helped to ensure that the developed
model posses high content validity, and not being developed purely out of the
researcher's own understanding and imagination. Moreover, this verification of the
model by the practitioner is a new approach for model verification which is suitable
for work system development, or any operational model at the school level that is
usually not too complicated.

11) Evaluation of the model appropriateness: All groups of experts
including the group of high level administrators in the Ministry of Education, the
group of environmental education experts, the group of environmental education
promoters, and the group of representatives for cooperative school teachers were of
the opinions that the developed model was appropriate and feasible at the highest
level. They also perceived the model's usefulness for the development and evaluation
of environment education management at the highest level. The opinions of the four
groups were in agreement, and their opinion rating means were not significantly
different indicating that the developed model was academically feasible and
corresponded to the needs of high level administrators in the Ministry of Education
and those responsible for promotion of environmental education in educational
institutions. The model could also be implemented in the real situation because it was
well-accepted by practitioners. Therefore, the developed model is valuable for the
reform of environmental education in this age of educational reform.

12) The developed DDS-PAR-385 Model is capable of remedying the
weaknesses of environmental education evaluation in secondary schools. It can
provide both holistic answers at the strategic level and specific answers at the
operational level for subsequent improvement and remedial. It is the model that
emphasizes two cycles of evaluation: the evaluation of environmental education
management, and the evaluation of the evaluation outcomes. This two cycles of
evaluation will lead to continuous improvement of evaluation, together with the
development of environment education management. The strategic approach was used
as the framework for evaluation, which is in accordance with the development
concept at present. The evaluation process consisted of 3 steps and 8 evaluation
activities that complete the evaluation cycle. The whole system of schools'
management success to be evaluated, consisting of 5 components and 12 CSFs. This
was the model that corresponded to the new evaluation approach of Suwanmala.C.,
(2539). The strategic evaluation based on the strategic approach were utilized.
Evaluation steps were based on the result-based management concept of Andersen
(1999) together with the evaluation of the whole system of environmental education
management based on the CIPP model has been widely at present.

13) The five critical success components for school based on the DDS-
PAR-385 Model are different from the components or the standards for school
evaluation as set by the Office of Educational Evaluation and Accreditation which
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identifies only 3 components of standard components: the input, the process, and the
output. However, they are in accordance with the complete school concept of the
Ministry of Education that adopts the CIPP Model as the framework for development
and evaluation of school. They also correspond with the Dream School concept as
proposed by the Ministry of Education's Dream School Committee in B.E.2537, and
the department of general education's criteria for identification of distinguished
environment school which also identify 5 components for evaluation.

14) The DDS-PAR-385 Model is not a complete model by itself. It has
both the static and dynamic components. The static components are the components
that contribute to the name of the model, those are: Double objectives, Double
evaluation; Strategic method; PAR process; 3 steps and 8 activities of evaluation; 5
components of environmental education management to evaluate. The dynamic
component, on the other hand, comprises the details of the success to evaluate in the
main components, details of the instruments, and the evaluation procedure. Each
school can use different methods but it must be able to obtain the needed data. The
DDS-PAR-385 Model, therefore, is easy to use and allows each school to determine
the focus of environmental education as it considers appropriate. However, the
success of evaluation in the model still depends on cooperation of all involved parties,
the efficiency of data collection and data processing, and other factors, which have
been described in the conditions for use of the model.
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CHAPTER VI
CONCLUSIONS AND RECOMMENDATIONS

This research was conducted with the objective to develop a self-evaluation
model for secondary school environmental education. Its 4 specific objectives were:
(1) to develop and implement the self-evaluation model in the cooperative schools
through the participatory action research; (2) to evaluate the model's efficiency by
evaluating capability for self-evaluation on environmental education of cooperative
schools; (3) to analyze and verify the validity of self-evaluation model for secondary
school environmental education; and (4) to evaluate the appropriateness of self-
evaluation model for secondary school environmental education. The combined
methods were employed with the PAR qualitative method as the main approach in
development, implementation, and synthesis of the model, together with the
qualitative method in the evaluation of model's efficiency, examination of the validity
of the model with the Index of Model-Performance Congruence (IC), and the
evaluation of the self-evaluation model's appropriateness.

Five main steps of the research process with accompanying 24 research
activities were undertaken: (1) the preparation step; (2) the self-evaluation model
development step; (3) the model implementation step; (4) the analysis and verification
of the model step, and (5) the model evaluation and presentation step. The PAR was
employed in steps 2-4 the evaluation of model efficiency in steps 2 and 4, the
examination of the model in step 4, and the model's appropriateness evaluation in
step 5.

The researcher conducted the participatory action research (PAR) in the
development, implementation, and synthesis of the self-evaluation model by
purposively selecting four secondary schools under the Department of General
Education as the target schools for participating in the project. The four schools were
PPR Ratwittayalai School, Wat Makutkasat Secondary School, Wat Kemapirataram
school and Sai Noi School. A total number of 510 teachers and school personnel
participated in the preject. The participation took place in 8 step of PAR, namely,
determination of the target group, creation of acquiescent atmosphere, determination
of problems and evaluation targets, determination of evaluation plans, undertaking the
evaluation, evaluation of evaluation results, creation of new knowledge, and
withdrawal and dissemination of project results, respectively. Self-study instructional
handbook and work sheets were employed as instruments.

The researcher conducted model's efficiency evaluation by the pre-test and
post-test of school's capability to make sure that after participating in the development
of self-evaluation, the schools have greater readiness for conducting self-evaluation
on environmental education, the teachers and school personnel gain more knowledge
and understanding and participate more in evaluation of environmental education in
school. The sample for the pre-test and post-test consisted of 80 teachers purposively
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selected. The employed evaluation instrument was the Self-evaluation Model's
Efficiency Evaluation Questionnaire, developed by the researcher. The evaluation
form was administered during the participatory action. Evaluation data were analyzed
by using the SPSS PC program. statistical procedures for data analysis were the mean,
standard deviation, and t-test.

The researcher verified the self-evaluation model to make sure that the
synthesized model was in agreement with real practice. The verification was
determined by the Index of Model-Performance Congruence (IC). The sample for
model verification consisted of 16 purposively selected administrators, teachers,
environmental education teachers, and representatives of the school committee. The
employed verification instrument was the Model Validation Testing Questionnaire for
Model-Performance Congruence that was developed by the researcher.

The researcher conducted the self-evaluation model's appropriateness to make
sure that the developed model is appropriate, feasible, and beneficial to the
development and evaluation of environmental education. He organized a seminar
involving four groups of experts consisting of a groups of high level administrators
from the Ministry of Education, a group of environmental education experts, a group
of promoters of environmental education, and a group of teachers from cooperative
school, with the total number of 134 persons. A Model's Appropriateness Evaluation
Questionnaire, developed by the researcher was employed as the evaluation
instrument. The data were collected during the model's seminar. The SPSS PC
program was employed for data analysis, computing the mean, standard deviation,
mode, median, and the inter quartile difference (Q.D.) to arrive at the consensus of
evaluation.

6.1 Research Resuits’ Conclusions
6.1.1 The Participatory Action Research on Model Development
The Participatory Action Research Process

1) Five main strategies were employed in the process of the
participatory action research for development of self-evaluation model for secondary
school environmental education: (1) The Strategy of Setting up the Cooperative
School Evaluation Development Project in which the project served as the framework
for participatory action; (2)The Authentic Evaluation Strategy, based on the problems,
needs, and real condition of the school; (3) The Strategy of Participation, involving all
sectors of school personnel in every step of the development process; The Strategy of
Self-reliance, allowing the school to have maximum roles in development of self-
evaluation; and (5) The Strategy of Whole School Development, involving the whole
system of self-evaluation on environmental education with the emphasis on the
visionary approach in participatory development activities such as participatory
analysis of the context for the environmental education management and evaluation,
and determination of development strategies for authentic evaluation in the school.
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2) The four cooperative schools had problems and weaknesses
regarding evaluation of environmental education. The problems were: the lake of
clarity in the objectives of environmental education; lack of evaluation on
environmental education as a whole; evaluation results being not utilized in
development; the personnel's lack of knowledge and understanding on how to
properly organize environmental education and the lake effective evaluation
instruments. These problems corresponded to the weakness on evaluation that were
identified, namely; the teachers' lack of knowledge and understanding on evaluation;
the lack of unity and cohesiveness in evaluation; the teachers negative attitudes
toward evaluation; evaluation results were not utilized in development; the lack of
concrete results in evaluation reports, the lack of personnel responsible for evaluation,
and the lack of specific budget for evaluation.

3) From the weaknesses and problems as mentioned in 2), it was
determined that the four cooperative schools must adopt the following six strategies in
development of the self-evaluation for environmental education evaluation: (1) The
new approach strategy for evaluation of environmental education that emphasizes the
holistic evaluation and can identify achievement at both the strategic and operational
level; (2) The evaluation for quality assurance strategy that emphasizes self-
evaluation in accordance with the quality assurance system of the school; (3) The
strategy of participatory acknowledgement of evaluation results that emphasizes
reinforce and praising the participators and used of evaluation results; (4) The strategy
of creating the leaders and network for evaluation to promote understanding and
positive attitudes toward evaluation though the personal network; (5) The strategy of
evaluation for development that emphasizes continuous utilization of evaluation
results for development; and (6) The strategy for community-based evaluation of
environmental education that emphasizes bringing knowledge and awareness on
environment to the community.

4) According to the guidelines for development of self-evaluation for
secondary school environmental education, the school must undertake the following 8
actions: 1) Announcement of the policy on self-evaluation for environmental
education as a part of the quality assonance system; (2) Appointment of the
development committee consisting of representation of every section to be responsible
for the development; (3) Urgently instilling the understanding for proper attitudes
toward the management and evaluation of environmental education; (4) Development
of the school evaluation system according to the new approach for evaluation;
(5) Participation in all steps activities for the complete cycle of evaluation
development; (6) Organization of a seminar for evaluation of evaluation results upon
completion of the evaluation; (7) Supervision for utilization of evaluation resulis and
reporting of development results; and (8) Formation of the system, improvement of
the model, and promotion for acceptance of the model.

5) Six steps were taken in participatory development of evaluation,
there were: (1) instilling understanding; (2) appointment of the evaluation
development committee; (3) participation in the participatory evaluation development
process; (4) implementation of evaluation; (5) utilization of evaluation results; and
(6) evaluation of evaluation results.

6) Each school undertook the following 10 steps in the cycle of
evaluation, there were: (1) examination of the vision for environmental education
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management; (2) examination of the mission for environmental education
management; (3) determination of the critical success factors, (4) determination of the
key performance indicators;, (5) determination of the goals for environmental
education management; (6) determination of data collection, and evaluation
instruments; (7) data processing and analysis; (8) reporting of self-evaluation;
(9) utilization of evaluation results; and (10) evaluation of the evaluation.

Results of the Participatory Evaluation Development

1) Four missions for school environmental education management
were determined: (1) instruction and organization of activities on environmental
education;(2) management of environmental education; (3) management of school
environment; and (4) promotion of community environmental education.

2) Four objectives for evaluation of school environmental education
management were determined: (1) to obtain the outcomes of environmental education
management at both the strategic and operational levels; (2) to identify the
effectiveness and efficiency of environmental education management; (3) to identify
the concrete achievement of the environmental education dimension of education
management; and (4) to arrange for continuous utilization of evaluation results for
improvement of environmental education management.

3) The following critical success factors (CSFs) and key performance
indicators (KPIs) of school environmental education management were determined: 5
CSFs and 5 KPIs at the strategic level (results), and 12 CSFs and 12 KPIs at the
operational level, totaling 25 key data.

4) Six evaluation forms were developed: the SE 2-7 Forms for
evaluation of students, teachers, school environmental education management, school
environment management, community environmental education services, and
evaluation of evaluation results, respectively. For report forms, the SER 1-7 Forms
were develop for systematic reporting of evaluation information.

5) As for self-evaluation report, each school made a self-evaluation
report (SAR) on evaluation of environmental education management to present to
concerned organizations and the public. The evaluation results at both the strategic
and operational levels were presented in radar plotting, charts, and tables.

6) As for evaluation of the developed evaluation system, all involved
parties and every cooperative school perceived that the developed evaluation system
was appropriate and feasible at the high level.

6.1.2 Research Results Concerning Model Development

1) The evaluation of capability for self-evaluation of participating
schools before and after the participation: The participating schools' capability for
self-evaluation increased significantly in every aspect including the participation
,Jknowledge and understanding on management and evaluation of environmental
education and the schools' readiness for self-evaluation, while the needs for assistance
in self-evaluation decreased significantly after the participating. The pre-test and post-
test participating mean scores on capability evaluation and needs for assistance were
significantly different.
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2) The verification of the model: Participating in the self-evaluation
model development were in agreement on their opinions that the developed model
was congruent with real practice. The index of model-performance congruence (IC)
of 0.76 was obtained.

3) The efficiency evaluation of the model: Results of the seminar to
criticize the model and assess its appropriateness, feasibility, and usefulness showed
that the four groups of experts were in agreement in their opinions that the developed
mode!l was appropriate, feasible, and useful at the very much level. The evaluation
means of the four expert groups were not significantly different.

6.1.3 DDS-PAR-385 Model

1) The DDS-PAR-385 Model is a specially designed self-evaluation
model for secondary school environmental education evaluation. It has 5 main
comments: (1) evaluation objectives, (2) critical success factors (standard) of
environmental education to be evaluation, (3) evaluation steps and method,
(4) utilization of evaluation results, and (5) evaluation of evaluation results.

2) Details for each model component are as follows:

(1) Evaluation objectives are specified in two levels, that is,
objectives at the strategic level and objectives at the operational level. This is to
ensure that the evaluation is complete and evaluation results be continuously utilized
for improvement environmental education management.

(2) The evaluation is to be undertaken in two evaluation cycles,
that is, evaluation of environmental education management for improvement of the
management, and evaluation of the evaluation results for improvement of the
evaluation.

(3) The strategic approach is employed to correspond to the main
objectives of evaluation, that is, holistic evaluation, determination in advance of
critical success factors, or evaluation standard, that are clear and harmonious for every
level; employing the most appropriate evaluation method for each situation;
systematic evaluation and reporting; participatory evaluation; and continuous
evaluation for development.

.(4) The participatory action is used as the main research
methodology for evaluation development.

—~  {5) The evaluation is undertaken in three main stages: the
evaluation development stage, the implementation stage, and the improvement of the
results and the evaluation. The evaluation procedure consists of the following 8 steps:
the review of the vision and mission, the determination critical success factors and
key performance indicators, the determination of targets, the determination of data
and data collection, the analysis of evaluation report, the improvement of
environmental education management, and the evaluation of evaluation (meta-
evaluation).

(6) The evaluation is to be conducted for the whole environmental
evaluation management system of the school comprising 5 main components as
critical success factors at the strategic level: desirable characteristics of students;
knowledge, skills, and participation in environmental education management of
teachers;, the administration and management of environmental education; the
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administration and management of school environment, and the environmental
education services to the community. The total number of 12 CSFs at the operational
level and 25 evaluation data have been identified. This is the evaluation of the whole
system of environmental education management of the school.

3) Evaluation instruments are the flexible component of the model.
The schools can adapter modify the evaluation instruments to be suitable for their
determined critical success factors. As for this participatory action research every
school used the SE 1-7 evaluation forms and the SER 1-7 reporting forms that had
been jointly developed, all of which can be adapted later to suit the condition of each
school.

4) The guidelines for implementing the DDS-PAR-385 Model in
school are set for the follows: (1) The administrator must announce the policy or show
the determination for development of self-evaluation of environmental education
management;, (2) He must instill the understanding and awareness of the need for
development of the management and evaluation of environmental education; (3) He
must organize the environmental education evaluation as a part of the educational
quality assurance system, and as a part of the normal administration system so that it
does not become an additional burden to teacher, (4) He must appoint a working
committee for development that is a part of the working team for evaluation
development of the school; (5) He must set up the leading core and the network for
evaluation development for the whole school, (6)There must be supervision and
monitoring for on-going utilization of evaluation results to improve upon
environmental education management and evaluation development; (7) There must be
reporting of evaluation.

5) Benefits of the DDS-PAR-385 Model. This model will stimulate
and strengthen the school on the following: (1) Identification of tangible achievement
of environmental education management, (2) Continuos development of
environmental education management; (3) Development of environmental education
management as a dimension of educational management and educational management
in other areas, (4) Stimulation for development of working teams and academic
strength of the school; and (5) Satisfaction and cooperation of teachers and concerned
personal in environmental education management and educational development of the
school.

6.2 Recommendations
6.2.1 Recommendations for Utilization of Research Results

1) For secondary schools that want to utilize the model:

(1) The school must instill the understanding of the model so that
every involved personal accepts, realize the importance, and wants to undertake the
development.

(2) The administrator must have the determination to carry out the
development and he must take responsibility for coordinating the project or
appointing a qualified person to be the project coordinator if necessary.
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(3) The school must improve the evaluation instruments to make
them appropriate for the real condition of the school. Also it should construct several
evaluation forms that are comparable in quality that can be selected for use in
different evaluation situations as considered appropriate.

(4) The school should adapt or select various evaluation model,
especially for evaluation of behaviors. If it needs to use the same instrument, after
instruments must be used to complement it so that the evaluation results become more
authentic.

2) For the original 4 cooperative school, they should take action on
the following:

(1) Immediate follow-up on utilization of evaluation results and
arrangement for reporting of tangible improvement results.

(2) Adjustment or modification of evaluation instruments to make
them more appropriated, together with the addition of more measurement methods to
make the evaluation more authentic.

(3) Reporting of evaluation results to stakeholders and the public,
and undertaking further action for continuous development of environmental
education management and evaluation.

3) For administrators and work units responsible for promotion of
environmental education, they should take the following actions:

(1) Presentation of the model to high level administrators of the
ministry of evaluation for their consideration, and dissemination of the model to
concerned and interested people via various media.

(2) Presentation of the model in the meeting of educational
administrators, school administrators, and those responsible for promotion and
support of secondary school environmental educational.

(3) Integration of the evaluation model in the training secondary
school administrators and teachers.

(4) Organization of the quality assurance system for secondary
school environmental education together with the school's educational quality
assurance system, and organization of the evaluation system of the school's
environmental, education, including the self-evaluation, internal evaluation, and
external evaluation

(5) Organization of development networks for management and
evaluation of environmental education at the lacal, regional, and national levels.

6.2.2 Recommendations for Further Research

1) There should be further action research for development of the
evaluation model on a continuous basis, especially the research on determination of
critical success factors or the standard of environmental education for evaluation,
development of evaluation instruments, examination of environmental education for
evaluation, and the sustainability in the development of management and evaluation
of environmental education such as conducting factor analysis to examine whether or
not the determined factors are real critical success factors for secondary school
environmental education. Also, there should be further action research to develop
standardized tests on environment, to study the participation in evaluation of
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environment education, and to study factors affecting the development of secondary
school environment education management and evaluation.

2) The participatory action research method should be applied in
development of management and evaluation of other dimensions of success that are of
integrative characteristics similar to environment education, such as, development of
Thai values, development of quality based on religions teachings, appropriate
characteristics for Thai people, etc. The application of the PAR method should be
based on the development and evaluation concepts that serve as the framework for
this study.

3) There should be supports for more research studies on environment
education including those on desirable characteristics of environmental evaluation,
desirable environmental evaluation behaviors, development of instruction on
environmental education, curriculum development on environmental education, and
integrative evaluation of environmental education management.

4) There should be personal development programs on environmental
education research including network development and other in service training
programs concerning education reform.
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Appendix A
Research Instruments

1. Model Efficiency Evaluation Questionnaire

2. Model Validation Testing Questionnaire

3. Model Appropriateness Evaluation Questionnaire
4. A Self-evaluation Worksheet
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MODEL EFFICIENCY EVALUATION
QUESTIONNAIRE

Cooperating School for Self-evaluation
Development Proiect
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Model Efficiency Evaluation
Questionnaire

Instruction:

1. This questionnaire is the tool to evaluate DDS-PAR-385 Model' efficiency
in 3 main aspects: evaluation participation; a self-evaluation readiness; and teachers'
knowledge on environmental education a self-evaluation.

2. Informant are teachers and school personal who have involved in school
environmental education a self-evaluation development, including: administrators; evaluation
development committee; teachers and educational personnel who are in charge of schools'
environmental education.

3. This questionnaire is divided into four parts:

Part I Informant status

Part II Rating scale questionnaire, to evaluate levels of teachers'

participation and experience on environmental education a
self-evaluation.

Part III Rating scale questionnaire, to evaluate levels of teachers'
readiness and needs on environmental education a
self-evaluation.

Part IV Multiple choice test, to test teachers' knowledge on
environmental education and environmental education a
self-evaluation.

4. Please read the direction in each part understandingly before answering this
questionnaire.

PART 1
Informants' status

Direction: Please put X in [J that's your status on school a self-evaluation
development.

L school teacher & personnel [l a self-evaluation committee
) administrator
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PART 11

Participation & Experience on Environmental Education
and A Self-evaluation

Direction: Please consider the environmental education and environmental education
activities below and find out levels of your participation and experience in each
activity then write down + in the space. Experience and participation are
divided into 5 degrees below:

defined as  least experience

defined as little experience

definedas  medium level of experience

definedas  much experience

N - O

defined as  most experience

Degree of experience

Environmental Education & Evaluation Activities ) 5 3 4 5

1) School 's vision on environmental education

2) Strategic and operational plan on environmental education

3) School's environmental education mission

4) School's environmental education critical success factors (CSF)

5) School's environmental education standard

6) School's environmental education objective

7) Integrating environmental education in curriculum & other subjects

8) School's key performance indicator (KPI)

9) Integrating environmental education in your own subject

10) School's environmental education target setting

11) Choosing environmental education evaluation device

12) School's environmental education data and source of data

13) School's environmental education tools of evaluation construction

14) School's environmental education a self-evaluation

15) School environmental education collection

16) A self-evaluation on environmental education report

17) School's environmental education review

18) Setting out a computer program for seminar

19) Improving Environmental education in your own subject

20) Comparing environmental education in school levels against the
needed data
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Direction: Please consider lists of school readiness and needs then write down + on the
right space that's the actual aspects of your school. Readiness and needs are

divided into 5 degrees below:

1 definedas very low level of readiness & need

Ww\ bW N

defined as  low level of readiness & need
defined as  medium level of readiness & need
defined as  high level of readiness & need
defined as  highest level of readiness & need

Lists of school a self-evaluation activities

Degree of Readiness

1

2 3

4 5

1))
2)

3)
4
5)
6)
7
8
9

Providing a clear and shared vision on environmental education.
Providing school specific plan and operation plan on
environmental education

Fixing CSFs and KPIs on environmental education

School's consistency of vision, mission, CSFs and KPIs

Setting sufficient school's environmental education MIS and tools
Sefting a computer programe for environmental education
School environmental education evaluation

School personnel involving in school environmental activities

A sclf-evaluation reporting on environmental education (SER)

10) Providing community continuous information on environment and

school environmental education

Lists of School a self-evaluation Activities

Degree of

need

1
2)
3)
4)
5)
6)
7)
8)
9

Providing environmental education vision

Strategic planning on environmental education

Fixing the CSFs and KPIs on environmental education
Constructing the tools for environmental education evaluation
Constructing the programe for evaluation

School environmental education a self-reporting.

Providing consistence CSFs and KPls

Environmental education new management

Developing school environmental education standard

10) Environmental education teachers & personnel
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Part IV
Test of Environmental Education
Please put X on a b ¢ d or e which is the best correct answer.

1) Which is not a vision components ?

a. mission d. benchmarking
b. results e. key performance indicators
c. value
2) What kind of an environmental education strategic Plan?
a. annual plan d. macro plan
b. operation plan e. short - range plan
c. Policy plan
3) What is a strategic analysis?
a. SWOT d. stakeholder analysis
b. Portfolio analysis e. financial analysis
c. Need analysis
4) Which is the appropriate plan for school environmental education?
a. Strategic plan d. aand b
b. Operation plan e.a,bandc

c. Development plan
S) Which part of strategic plan that most related to strategic evaluation?
a. vision d. CSF and KPI
b. mission ea,b,candd
c. objective
6) For the management reform, what management's style that schools have to
perform?
Child centered activities
Lifelong Learning management
Decentralized management
Result-based & decentralized management
Performance based budgeting
7 What' the highlight aspect of new public management?
a. result-based and concrete results
b. privatization
c. decentralization
d. transparency and accountability
e. new performance evaluation
8) What's the first step of environmental education manasemert?
a. core vision and value providing
b. mission providing
c. environmental education plan
d. environmental education curriculum
e. environmental education standards
9) Which type of budgeting that's the result of result-based management?
a. PPBS d. Zero-based budgeting
b. PBB e. a,b,cand d
c. Line item budgeting
10) Which school aspects is the best indicator of school's result based
management?
a. Vision and Value d. teachers' participation
b. School improvement plan e. work standard
c. Strategic management

Beopeoe
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11) Which is the first activity of new performance evaluation?
a. vision & value providing d. Work standard
b. CSF Providing e. Objective of work
c. KPI Providing

12) What's the highlight of new performance evaluation?

a. evaluators d. timek for evaluation
b. evaluation objectives e. results & indicators
c. tools

13) What's the difference of self-evaluation and internal evaluation?
a. evaluator d. time for evaluation
b. objective of evaluation e. results and indicators
c. tools

14) What's the new device of evaluation in basic education curriculum?
a. Objective based evaluation d. Subject - based evaluation
b. Standard based evaluation e. a-d

c. Class - range evaluation
15) Arrange these evaluation activities in order

1. Vision & mission analysis 4. Fixing the KPI
2 Fixing the target 5. Data collecting
3. Fixing the CSF 6. Evaluation report
a. 1 2 3 4 5 6 d1 43256
b.1 3 4 5 6 2 el 3 45 2 6
c. 1 3 42 56
16) What is the most appropriate device on school environmental education
evaluation?
a. whole school evaluation d aand b
b. subject - based evaluation e. a band c

c. integrated evaluation
17) Which is not the main objective of school environmental education.?
a. providing environmental education activities
b. performing environment management
c. providing environmental education resources
d. community environment participation
e. develop environment management to ISO 14000
18) What's the main cause of environment crisis?
a. Disappropriate believe and value of human being
b. Lack of environmental understanding
c. Lack of environmental awareness
d. Lack of participation
e. Lack of monitoring and evaluation
19) Who is in charge of school's environmental education instruction?
a. environmental education teacher
b. All teachers in each school
c. Administrator
d. Teachers and school personal
e. School committee
20) Who is in charge of environmental education self-evaluation?
a. All teachers in each school
b. All teachers and personal in each school
c. School's upper unit
d. aand b e. abandc
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I

MODEL VALIDATION TESTING
QUESTIONNAIRE

Cooperating School for Self-evaluation
Development Proiect
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Model Validation Testing
Questionnaire

Instruction:

1. This questionnaire is the tool for testing validation of the self-
evaluation model for secondary school environmental education. (DDS-PAR-385 Model)
It is a model-performance congruence testing. The informants are school teachers and
personnel who actually have takena part in self - evaluation model development
process.

2. This questionnaire is divided into two parts:
Part I  Expert background information:
Please mark v on O that's your information.
Part II Scoring the congruence: Please read the direction
before scoring.

3. Please read each statement that describes the aspects of DDS-PAR-
385 Model, then consider that it is congruent or not between the model aspects an
the actual self-evaluation you have participated and express your opinion by scoring as
followed:

+1 If provided aspects and actual aspects are congruent.
5 IfYou are not sure that they are congruent or not.

-1 If provided aspects and actual aspects are not congruent.
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PART 1
Expert background Information

1. Sex J male
3 female

2. Education [ Bachelor's degree
[J Master's degree
[ Doctor's degree

3. Experiences in school's environmental Education
21 - 10 years
0 11- 20 years
[ more than 20 years

PART II
Scoring the Congruence

Model aspects (characteristic) Score

1. Double objectives of evaluation to consider school total success
and operational success to be improved.

2. Five components of school environmental education being
evaluated.

3. Three main steps, 8 evaluation steps and strategic methods are
utilized in evaluation procedures.

4. Focus on using of evaluation results.

5. Meta - evaluation is utilized to evaluate evaluation.
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I

MODEL APPROPRIATENESS
EVALUATION QUESTIONNAIRE

Cooperating School for A Self-evaluation
Development Project
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Model Appropriateness Evaluation
Questionnaire

Instruction:

1. This questionnaire is the tool to evaluate the appropriateness of DDS-PAR-
385 Model: The model for a self-evaluation on environmental education in secondary school.
2. This questionnaire is divided into 4 parts:
Part I Informants' status
Part I Model's appropriateness evaluation
Part II' Model's profit evaluation
Part IV  Experts opinion on DDS-PAR-385 model
3. The informants are experts who involve in DDS-PAR-385 and cooperative
school on a self-evaluation development project seminar.
4. Your information is highly profitable for this model building. Please read
the specific direction in each part before performing the questionnaire and very much thank
for your kindness and responding.

PART 1
Informants' Status

Put X on [J that's your personal data.

1. Sex L} male [ female
2. Education [ Bachelor's degree'
[0 Master's degree'
(3 Doctor's degree
3. Years of environmental education experiences
[ Less than 5 years
J 5- 10 Years

1 More than 10 years
4. Status of evaluation experts participated in environmental education a self-evaluation.
[ High level of MOE administrators
3 Experts on environmental education
£ Supporter on environmental education
J Personnel involving DDS-PAR-385 development
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PART 11
Model Appropriateness Evaluation

Direction: Please consider the appropriateness of each aspects of DDS-PAR-385
Model, then find out degree of appropriateness in each aspects that's
divided into 5 degrees as below:

defined as
defined as
defined as
defined as
defined as

— N WL

most appropriate
much appropriate
moderate appropriate
little appropriate
least appropriate

DDS - PAR - 385 aspects to be evaluated

Degree of appropriateness

5 4 3 2 1

1) Double objectives: to evaluate both in strategic
results and operational results for improvement

2) To evaluate in whole school approach

3) Providing clearly and consistence CSF and KPI to be

measured

4) Fixing the targets which is the lower criterion of

environmental education success

5) Selecting methods of collecting data that suitable

for data

6) To evaluate by all school teachers participation

7) Continuous improvement by evaluation results

8) To develop school environmental education and

evaluation by PAR process

9) Providing clear and conclusive evaluation activities
involve 3 main steps and 8 evaluative activities as

evaluation cycle

10) Monitoring an evaluation results utilization

11) Providing meta - evaluation

12)Fixing 5 components 12 CSF and 25 indicators of
school environmental education's success to be

measured.

13) Providing school to choose evaluation methods and

tools freely.

14) Developing environmental education evaluation
through the Cooperative School for Self-evaluation

Development Project

15) Evaluating the model by providing the project

seminar
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PART III
Model Profit Evaluation

Direction: Please consider the DDS-PAR-385 Model aspects below, then find out
degrees of model's profit for environmental education development and
environmental education evaluation development degrees of profit are
divided:

defined as most profitable

defined as much profitable

defined as moderate profitable

defined as little profitable

defined as  least profitable

N W AW

Degree of profitable

DDS - PAR - 385 aspects to be evaluated
5 4 3 2 1

1) Providing double objectives: to strategic level and
operation level.

2) Providing double evaluation:; performance evaluation
and meta-evaluation

3) To develop self-evaluation by mean of PAR.

4) To focus on strategic process on evaluation

5) Fixing clear evaluation process

6) Whole school evaluation 5 component 12 CSF and 25
indicators to be measured

7) To evaluation and develop continuously

8) Providing a concrete evaluation report

9) Constructing environmental education unity

10) Influencing school's teamwork.

11) Influencing school teachers' academic development.

12) Influencing school's management efficiency

13) Leading to school quality assurance

14) Leading to environment preservation and development

15) Influencing school academic and innovation
development
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PART IV
Experts' Opinions Suggestion

1. Consider and give your opinion on DDS-PAR-385 Model

Opinion on model Suggestion

2. General Suggestion
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v

A SELF-EVALUATION DEVELOPMENT
WORKSHEET ON SECONDARY SCHOOL
ENVIRONMENTAL EDUCATION

Cooperating School for A Self-evaluation
Development Proiect.
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( INTRODUCTION ]

. The purpose of this worksheet is to be the tool to develop a self-evaluation on
environmental education in secondary schools those involve in cooperating school
for self-evaluation development project.

. The evaluation of secondary school environmental education have to be in
systematically performed. Evaluation result should be enough to explain the
school’s success on environmental education.

. This worksheet is divided into 10 steps: (1) Vision Review; (2) Mission
Confirmation; (3) Providing School Environmental Education CSF; (4) Providing
School Environmental Education KPI; (5) Setting Target; (6) Collecting Data;
(7) Data Collation; (8) Self-evaluation Reporting; (9) Result Utilization; and
(10) Meta-evaluation (Self-evaluation development team)

. School working group, by participative activities, do this worksheet step by step
and review the direction in each step. The discussion results and consensus are to
be put in the worksheet space. |

. When the worksheet is finished, working group members have to check the
appropriateness, consistency and understanding of the terms, That should answer
this following questions in the following steps below:

Step I What's our school success on environmental education?

Step I What's our mission to attain those success?

Step III What do we have to do to succeed in each mission?

Step IV How do we measure our success?

Step V What's out target for each success indicator?

Step VI What's the needed data to assess and how to collect the data?

Step VII How to analysis and collate the data?

Step VIII How to report the environmental education success triangularly?

Step IX How do we use the evaluation result to improve our school

environmental education?

Step X How do we measure the success of our evaluation? :
. When complete step 1-5, the results have to be approved by school administrator |{

and school committee. ;
. Being aware of participation, efficiency effectiveness and the acceptance of school ||

personnel. ’
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Step 1
School Environmental Education

Instruction: 1. Write down your school environmental education vision on Form 1/1 and
make discussion about the vision whether it is your expected success on
environmental education or not and what's to be improve?

From 1/1 School Environmental Education Vision Review

Our school ‘
Environmental Education Vision

.....................................................................................................

Explanation on Form 1/1

1) School environmental education vision is schools' performance
and culture which is school scenario and target that school teachers want to land.

2) At least 4 components shall be shown to provide clear and
appropriate vision: what will we do (mission) for environmental education; what goals and
results do we want to achieve? (target and outcomes); what must we do supremely well ?
(distinctive competency) and what principles will guide our approach ? (shared value)

3) School environmental education should be core vision and being
accepted by all school teachers.

4) Vision review, not only to check vision's components bui also
its' clearness, specification, actionable and stimulatory.

2. Try to analysis school environmental education vision and find out:
what's mission; what's goals & results; what's distinctive competency; and what's
school environmental education value, as in activity 1/2
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Act.1/2 School Environmental Education Vision's Analysis

Mission
Distinctive
Competency
Outputs
Goals & Resulis Outcomes
Ultimate outcomes
Core value

Explanation Form 1/2

Mission is what school have to do on environmental education eg.
- Learning management on environmental education
- Performing environmental education activities
- Environment management
- Environmental education management
Distinctive Competency is what's the school can do supremely well,

being compared with bench making and best practice.

Goals and result is what's the goals of school environmental education

that being provided that's closely related.

Outputs are sudden results. Outcomes are the real and actual results of

environment education activities but Ulfimate outcomes are the actual results

eg.

Outputs —» School students understand about environment
education
Outcomes ~» School students perform dependently

Ultimate outcomes —% Environment is being preserved and developed.
The main principle, concepts and believes that
Core valve —» guide working performance.

Outputs + outcomes = Results




Pairat Thidpad Appendix / 162

STEP 11

Confirming School's Environmental Education Mission
Direction: Its' purpose is to make sure that what the schools has to do is appropriate to attain
school vision. School evaluation team have to consider and divided into main

mission and minor mission as in activity II

Act. II. School Environmental Education’s Mission Review

Mission Main Activities
\"/
I
S
I
0]
N
Total e mission ..eeceeeienen.. main activities

Explanation Form I
1. Mission is the critical activities to be done to attain the vision. It can be provided
in type of mission and main activities. The amount of mission is upto scope of vision
and organization authorities.
2. Mission and main activities awe to be provided consistency eg.
Mission = — Environmental education Learning management
Main activities
Curriculum integration
Providing environmental education standard
Learning activity Planning
Instruction media development
Learning & Instruction
6. Evaluation
(There are about 3 - 7 mission on environmental education in each
school and about 15 - 20 main activities, in general.,)

SR Wb~
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Building Critical Success Factors (CSFs)

Direction: Provide school environmental education critical success factors
(CSFs) from vision and mission at least 2 level of CSFs:
CSF1 = whole school success (strategic results)
CSF2 = mission success (mission results or operational results)

ACT 3/1 Strategic Level CSFs

Vision
Students & environment Managerial CSF1 I Community's environment
CSF1 (Financial & innovation) CSF1 ]
total CSFs Total CSFs

Act. 3/1 Explanation

1. Critical success factors are the success on environmental education that
schools have to do to be succeed and to attain school vision.

2. School CSFs can be divided in at least 3 levels school level , mission level
and subject level.

3. School environmental education CSFI is a part of School Standard,

4. School environmental education should be divided into 3 main perspectives:

internal perspective —p Students and internal environment
Managerial perspective —3 financial & innovation
External perspective —» community's environment

5. Example of CSF! in each perspective:
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CSF1  student - Students aware of environment Preservation
and development, together with social mind

CSF1  management - Set out school environment to instruct
environmental education

CSFi  community - School take a part in community
environment activities.

Act. 3/2 Operational CSF2

Mission CSF, CSF,

Act 3/2 Explanation
1. CSF: is mission level success and being provided in accord of CSF1. CSF3 is

subject level success being provided in accord of CSF2 and CSF1
2. Perform Act 3/2 form by each step:

2.1 Write down school mission in first space.

2.2 Put CSFi in CSF1 Space in accordance with each mission,

2.3 Put CSF>, in accordance with CSFi1 in orderly.

2.4 The CSF relation should be shown as in the figure below

CSF, (No. 1)
CSF, (No. 1)
CSF, (No. 2)
J CSF, (No. 2
CSF, (1) CSF, (No. 3)
CSF, (No. 3)
‘ CSF, (No. ..)
CSF, (No. ..)
CSF, = Data

Perform as 2 for all mission
3. CSPF3, can be provided by each mission and subject group separately first,
then mix together as a whole.
4. CSF3 should be defined as data.
3. CSF should be developed to be school environmental education standard
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Step IV

Providing Key Performance Indicators
(for school environmental education)

Direction: Provide KPIiand KPL> in accord k of CSFiand CSF: by order.

Act. 4/2 Provide KPI (Strategic results KPI)

No. CSF, No. KPI,

Total CSFs Total KPIs

Act. 4/2 Explanation

1. Key performance indicators (KPIs) are defined as "How to measure or
indicate the success that can be provided as performance, number and indices. Being
Provided in 3 level as for the CSF.

2. KPI and KPL: are generally provided in indices eg. Mean (X) percentage
(%) rate & ratio and index but for KPI3, it's usually provided in activity lists
Jrequency and amoumt of activities.

3. Example of KPIs

CSF1 - Index of students equality to be involve in environment
education activities
CSF: - Proportion of students that involved in environmental education
activities
CSFs - Number of students that involved in environmental education
) action activities
4. KPI in each level should be show by putting number 1, 2, 3 for each KPI.
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MISSION.......cocrtveeeeeereeeesneresseeorseressersessesssssnesanne
CSF, CSF.
! KPI, ? KPI,
No. No.
MISSION  ceeveeecrriieisrersseesiessessasesssssnsssssssssssesssssssosessssessessssennesseenses
CSF1 CSF2
KPL 1
No. 1 No. KPL
MISSION ceeeieeeeeereereeeseeeieseeseeesesssesssessesssessssssessnsssssssssnsesssessnssnssas
CSF, KPI, CSF, KPL
No. No.

Act. 4.2 Explanation

1. Act. 4/2 form is to perform CSF2 by mission
2. CSFi and CSF: Should be in consistency
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Setting Environment Education Targets

Ed.D.(Environment Education)/ 167

Direction: 1. Target is the level of success that's fix to be lower criterion in
operation. Targets lave to be accepted by all school personnel.

2. KPIs are usually provided in strategic and mission levels KPIs
in operation level must be the data.

ACT. 5 Environmental Education Setting Target (only target on CSF1 and CSF2)

KPI,

No.

KPI

Target

KPI,

No.

KPI

Target
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STEP VI
Data, Tools and Data Collecting

Direction : Evaluation foam set out success data of school environmental education in
accordance with KPI1 and KPl2 in order as in act. 6/1 - 6/3

ACT.6/1 Providing Environmental Education Success Data to be Measured

KPI, KPI, Code of
(Ne) (Ne) KPIL Data data
Act. 6/1 Explanation
1. KPIl, KPI2 write down only KPI number (No).
2. Provide data in accordance with KPI3
3. Check the accuracy, understanding of the term of data
4. Put the code of data
ACT 6/2 Source of data
Code of data Source How to collect Tools

ACT 6/3 Tools & Data Collecter

Tools Data to be collected Frequency collecter
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Data collation
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Direction : Collate collected data and how to analyze by each mission and KPI as in
the below figure.

School
success

Mission
success

Operational
success

2

VISION

\

Internal perspective

KPI No.....ccoveeermmnns

Managerial perspective
KPI No....coerrvumeinnnee

External perspective
KPI No....ooeeveeerannnn

Mission No.........ccuee...
KPI No......cuvvveeecvvnnnen

Mission No..................
KPI No....cccoveerrveeeneen.

Mission No......cocoevevunne.
KPI No.....cueerreererreeee

Mission No.......cccceeunnen
KPI No.....ccuveecrrerennee

Mission No........cceeuuuu..
KPI No....cucoveeererrenes

Mission No.......ccoceeeee
KPI No.....ceerevrererrurnns

Code of data

.................

Code of data

Code of data

.................

Code of data

.................

Code of data

.................

.................

.................

.................

Secondary school environmental education

Act. 7 Calculating the KPIs

2. Set how to calculate the collected data for each KPI as act.7

KPI1/ KPI2

DATA
No.

Formulation

Write down all KPI1/KPI2 but only necessary data
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STEP VIII
Evaluation Reporting

Direction : 1. Formulate concrete report concepts that's convention and easy
to perform.
2. Formulate self-evaluation out ling

Act. 8/1 Report Concepts

Type of report Aspects Methods

Act. 8/2 Report Outlive

Report component Part/Lesson Topics

Introduction

Content

Conclusion
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STEP IX
Meta-evaluation

Direction: Provide the CSF and KPI of evaluation to evaluate the evaluation

Act. 9 Evaluation CSF and KPI

CSF KPI DATA

Act. 9 explanation

1. CSF and KPI are evaluated should cover the concept
of new performance evaluation.

2. Evaluate gfter the evaluation finish.

3. Meta - evaluation results have to be reported to improve school
environmental education evaluation.
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STEP X
Results Utilization

Direction: Formulate appropriate methods for evaluation result dissemination and

improvement eg.

Act. 10/1 Result for Improvement Activity

Suggestion for

improvement Division

Degree of success Results

Excellent & higher than
standard

Moderation

Lower than standard

Act. 10/2 Reporting Form for Improvement

Degree of success Results How to improve Division

Excellent & higher
than standard

Moderation

Lower than standard
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Appendix B
LISTS OF EXPERTS

1. List of Experts on Research Tools' Verification

2. List of Experts who Involved in Model Seminar &
Evaluation

3. List of Schools' Committee (Working Groups) on
Self-Evaluation Development
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J S

List of Experts on Research
Tools' Verification
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Experts on
Model's validation testing
Questionnaire Validity Testing

1. Dr. Chackapart Vata. Ed. D.
Assistant Secretary of national teacher council.

2. Dr. Somsak Dolprasit Ph. D.

Training officer. Office of Permanent Secretary. Ministry of
Education.

3. Dr. Arnnop Cheenawat Ph. D.
Supervisor. Department of General Education.

Experts on
Model's Efficiency Evaluation
Questionnaire Validity Testing

1. Dr. Chamlong Nakfon Ph. D.
Sukkothai Thammatirat University.

2. Dr. Chackapart Vata Ed.D.
Assistant secretary of National Teacher Council.

3. Mr. Teerapong Niyomtong

Director of Mathayom Watmakutkasat Secondary School.
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-
Experts on
Model Appropriateness Evaluation
Questionnaire Validity Testing
\_ _J

1. Dr. Chamlong Nakfon Ph.D.
Sukkothai Thammatirat University.

2. Dr. Chackapart Vata Ed.D.
Assistant secretary of National Teacher Council.

3. Mr. Teerapong Niyomtong
Director of Mathayom Watmakutkasat Secondary School.
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J -

II

List of Experts Who Involved in Model Seminar & Evaluation

March 7" 2002
Kuruspa Meeting Hall, Bangkok
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A Ministry of Education High Level Administrators

Years of
Name Position/Academic Character environme.nta
1 education
involvement.
1. Dr. Boonlue Tong-yoo Deputy Permanent Secretaries, Ministry of Education 40
2. Dr. Kasama vorawan na yuthya Director General , Department of General Education
3. Mr. Prapatpong senarith Director General, Department of Education Technique 35
4. Mr. Derek Pornsima Ministry of Education's Adviser 35
5. Mr. Prasit Tangrom Inspectors General, Ministry of Education 30
6. Mr. Boonrat Wong yai Inspectors General, Ministry of Education 30
7. Mr. Chartchatri Yosida Inspectors General, Ministry of Education 30
8. Mr. Chertsiri Keokao Deputy Directors General, Department of General 30
Education
9. Dr. Pramote Janekart Assistant Permanent Secretary, Ministry of Education 30
10. Dr. Chamlong Nukforn Senior Expert in Training, Ministry of Education 30
11. Dr. Somkiat Chopphol Director Bureau of Policy and Planning 30
12. Mrs. Chnya Sawananon Director Finance Division 20
13. Mr. Silapachai homsap Director Legal Division 20
14. Mr. Anant Mungnoi Director Inspection and Report Division 20
15. Dr. sukum Moolmuang Director Evaluation Division, Bureau of Policy and 20
Planning
16. Mr. Tamrong Amaro Deputy Director General, Religion Department 20
Environmental Education Experts
Years of
Name Position/Academic Character elllv:rd(:ln::;:;a
involvement.
1. Dr. Uee Ravang Doctor's degree on environmental education 10
2. Dr. Chackapart Vata Doctor's degree on educational administration 30
3. Mr. Prasern Ratanarat Specialist on policy and planning, Office of Permanent 30
Secretary. Ministry of Education (MOE)
4. Mrs. Boonsri Panachit Specialist on religion, Department of Religion, MOE. 30
5. Mr. Vipark Rotchanapact Specialist on instruction, Department of general 20
education, MOE.
6. Miss Arawan Soonthonchai Specialist on planning office of Private Education 30
committee., MOE.
7. Dr. Somsak Dolprasit Policy and planing officer Bureau of Policy and Plan, 15
MOE.
8. Dr. Prarop Keaset Doctor's degree on environmental education. 30
9. Dr. Arnnop Chinawat Supervisor, Department of General Education, MOE. 20
10. Mr. Anarn Ranjabtook Director of Provincial Office of General Education. 20
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Years of
Name Position/Academic Character environm?nta
1 education
involvement.
11. Maj. Prachum Mathuramon Doctoral Candidate, Environmental Education 30
12. Mrs. Chintanapa sopon Office of National Research Council 20
13. Mr. Panya Mankept Agricultural Administrator Development Institute. 20
Ministry of Agriculture
14. Miss Prapaporn Chuleclang Ministry of Labor and 20
15. Mr. Boonchan Buahoong Director of planning Division, Bureau of Policy and 33
Planning, MOE.
16. Mr. Veerasak Pecbua Office of Minister Secretary, MOE. 40
17. Mr. Apichai Kookha Office of Special Affair, MOE. 40
18. Mr. BoonLuang Tonya Director of Bureau of Education, Religion and Culture 40
development, Region I
19. Mr. Lamai Changnivm Nontaburee province assistant superintendence. 40
20. Miss Pinsuda sirithrangsri Office of the National Education Commission 20
21. Ass. Prof. Suree Tongwichian Mahidol University 35
22. Mr. Sanguan Srisook Surathani Province Super intendance 25
23, Mr. Wiman Wankam Bureau of education, religion and Culture. 35
Development Region 11
24. Dr. Burapatid Ploysvwan Ratchapat Institute, Ayuthaya 20
25. Miss Piyanut Tanchareon Office of Permanent Secretary, MOE. 20
Environmental Education Supervisors and Supporters
Years of
Name Position/Academic Character environmc-anm
1 education
involvement.
1. Miss Areewan aiumsa-ard Supervisor, Office of Private School Commission 25
2. Mrs. Wantanee Mongkolnaowarat Supervisor, Office of Private School Commission 20
3. Mr. Chan Noparat Supervisor, Department of Non-formal Education, MOE 35
4, Mr. Buruit Jhamchit Education Academic Officer. Office of Permanent 35
Secretary, MOE.
5. Mrs. Napapan Chitkachang Education Academic Officer, Office of Permanent 25
Secretary, MOE.
6. Mr. Sonthirak Tepranoo Training Officer, Education Administrator Development 35
Institute, MOE.
7. Mr. Ueerachai Chivachat Training Officer, Education Administrator Development 35
Institute, MOE.
8. Mr. Damrong Polpoth Education Academic Officer, Office of Permanent 25
Secretary, MOE.,
9. Mrs. Sunida Supaaksorn Training Officer Office of Permanent Secretary, MOE. 30
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Years of
Name Position/Academic Character e:nvi;«::::;:;a
involvement.

10. Mr. Subthorn Meetong Education Academic Officer of Permanent Secretary, MOE. 30

11. Mr. Pomma Pajham Education Academic Officer, Office of Permanent 35
Secretary, MOE.

12. Mrs. Patehareeporn Bangkeo Education academic Officer. Office of Permanent 20
secretary, MOE.

13. Miss Darakorn Panyatip Education Academic Officer, Office of Permanent 10
Secretary, MOE.

14. Mr. Natakit Kitidamrongkul Education Academic Officer, Office of Permanent 6
Secretary, MOE.

15. Miss Chanchana Dontong Education Academic Officer, Office of Permanent 10
Secretary, MOE.

16. Mrs Sumeira Platapientong Education Academic Officer, Office of Permanent 20
Secretary, MOE.

17. Mr. Somchai Tapsuwan Education Academic Officer, Office of Permanent 30
Secretary, MOE.

18. Mr. Chaichana Sratongta Education Academic Officer, Office of Permanent 30
Secretary, MOE.

19. Mr. Decha Puangngam Nokornnayok , Assistant Superintendence. 30

20. Miss Pensre suksawat Education Academic Officer, Office of Permanent 30
Secretary. MOE.

21. Miss Kull Prapat Plaijham Education Academic Officer. Office of Permanent 30
Secretary. MOE.

22. Mr. Surachai tongwichian Education Academic Officer. Office of Permanent 35
Secretary. MOE.

23. Mrs. Piangchan tongpan Education Academic Officer. Office of Permanent 15
Secretary. MOE.

24, Miss Sunan Pivaliri Education Academic Officer. Office of Permanent 25
Secretary. MOE.

25. Mr. Banjob Kimkethanom Education Academic Officer. Office of Permanent 30
Secretary. MOE.

26. Mr, Panom Saengin Education Academic Officer. Office of Permanent 30
Secretary. MOE.

27. Mrs. Nanta anaman Education Academic Officer. Office of Permanent 25
Secretary. MOE.

28. Mrs. Natawan Wanadee Education Academic Officer. Office of Permanent 20
Secretary. MOE.

29. Mrs. Katchakorn tetpitak Education Academic Officer, Office of Permanent 20
Secretary. MOE.
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Years of
Name Position/Academic Character ellw:;‘:;:lg:r
involvement.
30. Mrs. Nutchanat tattong Education Academic Officer, Office of Permanent 20
secretary, MOE.
31. Mrs. Yachai Srisoonthon Education Academic Officer, Office of Permanent 35
secretary, MOE.
32. Mr. Charoon Permpoon Education Academic Officer, Office of Permanent 30
secretary, MOE.
33. Mr. Wichai Riewluang Education Academic Officer, Office of Permanent 25
Secretary, MOE.
34. Miss LaHawan Sakulstapat Education Academic Officer, Office of Permanent 40
Secretary, MOE.
35. Miss somkit sakulstapat Education Academic Officer, Office of Permanent 30
Secretary, MOE.
36. Miss Nattida Deangyai Education Academic Officer, Office of Permanent 25
Secretary, MOE.
Involving School Teachers
Years of
Name Position/Academic Character etlw:::ln:;:;a
involvement.
1. Mr. Theerapon Niyomtong Director of Mathayom Watmakutkasart Secondary School 30
2. Mrs, Chanettee Bachanarat School working group 15
3. Mr. Channarong Kealek School working group 15
4. Mr. Surin Banreungsanao School working group 15
5. Miss Benchaporn Pawongpon School working group 10
6. Mr. Yothin Chaichuen School working group 10
7. Mr. Sataporn Somratanapory School working group 10
8. Mrs. Prapaporn Chareonpol School working group 10
9. Miss Kuanta Pavaputo School working group 10
10. Miss Monta awontaweechai School working group 10
11. Mr. Chuan Naichareon School working group 35
12. Mr. Sompong Tritepa School working group 15
13. Mr. Sajhuan Oipen School working group 35
14. Mrs. Sopee Sukontaprapan School working group 20
15. Mr. Pairat Ruangklin School working group 20
16. Mr. Sopit Puagsopa School working group 15
17. Miss Sumalin Seangtien School working group 20
18. Miss Penkae wisitpan School working group 20
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List of Schools' Committee
(Working Groups) on Self-evaluation Development
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PPR RATWITTAYALAI SELF EVALUATION
DEVELIOMENT TEAM

(According to School’s Promotion
Commandment No.23/2002
Date Feb.13™ , 2002)

Steering Committee

1. Mr.Suthisak Phuengkasem Director
2. Mr.Teerausut Chantaka Member
3. Mr.Wichan Charukan Member
4. Mr.Weerakpon Yingcharoen Member
5. Mr.Somsak Hasitpanitkul Member

Self-evaluation team

1.Mrs.Putchanee Boonnark Chair

2. Mrs. Wanna Ochapong Member
3. Miss Chareerat Naowachamnien Member
4. Miss Ratchatawan Insa-ad Member
5. Mrs.Arncharee Ratanasaeng Member
6. MissWanarat Chaichankul Member
7. MissNaowarat Srisuthikul Member
8. Mr.Lersak Somboonporn Member
9. Mr.Mooladet Sema Member
10. Mrs.Tangtip Wancharoenpan Member
11. Mrs.Somchai Mee-eim Member
12. Mrs.Songporn Kaitkomol Member
13. Miss Wanlee Bootnuim Member
14. MissNuanpachong Poopongpan Member
15. Mrs.Nisanat Son Sa-addit Member & Secretary
Authorities

1. Provision school’s vision and mission

2. Setting school’s critical success factors (CSF) and environmental education
objectives

3. Setting school’s key performance indicators (KPI) and school environmental
education targets

4. Performing environmental education plan

5. Providing data, data Source and constructing evaluation tools

6. Performing school’s environmental education

7. Reporting school self — evaluation on environmental education

8. Developing program for computation

9. Others duties as admitted
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WAT - MAKUTKASAT SCONDARY SCHOOL
SELF-EVALUATION TEAM

(According to School’s Promotion)

Commandment No.016/2002
Date Jan.28™ 2002)
Steering Committee
1. Mr.Teerakpong Niyomton Director
2. Mr.Sompong Tritapa Member
3. Mrs.Chanettri Watchanarat Member
4. Mr.Samran Piendee Member
5. Mr.Chanarpmg Kaelek Member
Self-evaluation team

1. Miss Nattita Kusoom Chair

2. Mr.Surin Banroensanoa Member
3. Mrs. Chamaporn Bhaowachot Member
4. Miss Benchapon Pawongpon Member
5. Mrrs. Sumitra Koat-Asa Member
6. Mr.Yothin Chaichuen Member
7. Miss Aramsri Yamkli Member
8. Mr.Staporn Somratpong Member
9. Mr.Nopadol Chamnongrak Member
10. Mrs.Prapa Charoenkpon Member
11. Mrs. Wilawan Saengtoop Member
12. Miss Kansuda Prawapooto Member
13. Mrs.Wanpen Tipsirowet Member
14. MissMonta Amorntaweechai Member
15. Mrs.Krit Tipwisan Member & Secretary

Authorities

1. Provision school’s vision and mission

2. Setting school’s critical success factors (CSF) and environmental education
objectives

3. Setting school’s key performance indicators (KPI) and school environmental
education targets

4, Performing environmental education plan

5. Providing data, data Source and constructing evaluation tools

6. Performing school’s environmental education

7. Reporting school self — evaluation on environmental education

8. Developing program for computation
9. Others duties as admitted
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WAT - KEMAPIRATARAM SCHOOL
SELF - EVALUATION TEAM

(According to School’s Promotion)
Commandment No.01/2002
Date Jan.3™ 2002)

Steering Committee

1. Mr.Cjicjart Chaiburin Director
2. Mr.Sajhuan Oi-pen Member
3. Mr. Rrasot laitongkam Member
4. Mrs.Sawanee Sawargchort Member
5. Mr.Sirichai puanglai Member

Self—evaluation Team

1. Academic Vice Director Chair

2. Governanec Vice Kirector Member
3. Service Vice Director Member
4. Planning Vice Director Member
5. Supporting Vice Director Member
6. All the Subject — Group’s Chieves Member
7. Mr.Witcharet Nilkae Member
8. Mrs.Pitsana Pactrakul Member
9. Mrs.Pitoon Chaitaingtum ' Member
10. Mrs.Sopee Sukolprapat Member
11. Mr.Chaamnong Mee-you-tem Member & Secretary

Authorities

1. Provision school’s vision and mission

2. Setting school’s critical success factors (CSF) and environmental education
objectives

3. Setting school’s key performance indicators (KPI) and school environmental
education targets

4. Performing environmental education plan

5. Providing data, data Source and constructing evaluation tools

6. Performing school’s environmental education

7. Reporting school self — evaluation on environmental education

8. Developing program for computation

9. Others duties as admitted



Pairat Thidpad Appendix / 186

SAI-NOI SCHOOL
SELF-EVALUATION TEAM

(According to School’s Promotion)
Commandment No. 09/2002
Date Jan.31" 2002)

Steering Committee

1. Mr.Chawarat Ratpralom Director
2. Mr.Sontaya Sukpiti Member
3. Miss Ampor Chawakan Member
4. Mr.Rranot Chatupot Member
5. Mr.Pairat Ruengklin Member
6. Miss Sumalin Saengtein Member
7. Miss Penkae Wisitkpan Member
‘Self-evaluation Team
1. Miss Sumalin Saengtein Chair
2. Mr. Pairat Ruengkin Member
3. Mrs. Chantra Kitsaengtong Member
4. Mrs.Nataya Bunchongchit Member
5. Mrs.Nantinat Uearanchot Member
6. Mrs.Chanita Sirilek Member
7. Mr. Paisan Chuechoonu Member
8. Mr.Taweesak Kongkapan Member
9. Mrs.Suteera Puengkuan Member
10. Mrs.Nuenchanok Booranon Member
11. Mrs.Pratueng Wiboonsak Member
12. Miss Penkae Wisitkpan Member & Secretary
13. Mr.Sorot Puegsopa Member & assistant Secretary
Authorities

1. Provision school’s vision and mission

2. Setting school’s critical success factors (CSF) and environmental education
objectives

3. Setting school’s key performance indicators (KPI) and school environmental
education targets

4. Performing environmental education plan

5. Providing data, data Source and constructing evaluation tools

6. Performing school’s environmental education

7. Reporting school self — evaluation on environmental education

8. Developing program for computation

9. Others duties as admitted
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APPENDIX C

SCOPE OF SECONDARY SCHOOL ENVIRONMENTAL
EDUCATION CRITICAL SUCCESS FACTORS (CSFs),
TO BE ACHIEVED & EVALUATED
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Student CSF - Students have needed environmental characteristic

CSF3 (1) (2) (5) Students have fundamental knowledge on environment.

Lower secondary school

Upper secondary school

SC1 General Knowledge of
environment. Students are

able to:

SC 1.1 provide correct definition,
character, Type and necessity of
resources and Environment,

SC 1.2 provide the correct relationship
and Necessity Correct definition,
character, Type and necessity
between human Being and
environ;

SC 1.3 understand the environmental
crisis, Able to tell the problem,
impacts and Causes of the
problem;

SC 1.4 provide the correct principle and
Methods of resource and
environment Preservation and
conservation;

SC 1.5 understand and tell about the
public Policy and Low about
environment.

SC1 General Knowledge
environment. Students are

able to:

SC 1.1 convulse the correct definition
Character, type and necessity of
resources and environment;

SC 1.2 classify and convulse the
relationship and necessity to
make equal Living between
human and environment ;

SC 1.3 analyze the cause of the
problem correctly ;

SC 1.4 use the principle and methods in
environment Preservation and
development;

SC 1.5 use the suitable principle, Policy
and Low in all situation.

z
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Lower secondary school

Upper secondary school

SC2 General Knowledge on
curriculum Environment.
Students are able to:
SC 2.1 provide the definition, scope,
problems and how to solve the
problems about population and
quality of life;

SC 2.2 scope the energy and resources
Problems in the family and how
to Solve the problems ;

SC 2.3 tell about the situation, problem
and how to solve the problem

of nutrition and environmental
health;

SC 2.4 tell about the situation, problem
and how to solve the problem
related to art and cultural
environment;

SC 2.5 define the relation and necessity
of Curriculum content in the
dimension of human and
environment;

SC2 General Knowledge on
curriculum Environment.
Students are able to:

SC 2.1 identify the Problem and cause
of the problem about population
and how to sustain the equality
of nature;

SC 2.2 choose the best and appropriate
principles and methods to solve
the family and community
environmental problems;

SC 2.3 apply the appropriate principle
and methods to preserve the
environment and how to take
care of family and community
health;

SC 2.4 identify the problem and
problem solving on art and
culture environment
appropriately;

SC 2.5 identify the relationship of all
curriculum subject in the
dimension of human
being and their environment.

CSF3 (3) (6) - Students' awareness & attitude (SA)

Lower secondary school

Upper secondary school

Students are able to:

SA1 receive and make respond to the
events that impact natural source
and environment;

SA 2 accept natural rule on equality

of Environment;

Students are able to:

SA'1 receive and make respond to the
events that impact natural source
and environment;

SA2 accept natural rule on equality

of environment;
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Lower secondary school

Upper secondary school

SA3

SA 4

SA5

SA 6

SA7

SA8

SA9

SA 10

absorb natural beauty;

value natural resource and
Environment;

aware of responsibility, to
preserve energy and natural
resource;

aware and be involved in
environment development;

be in a habit of continuous
receiving new in formation of
environment;

be in a habit of energy and
resource preservation,

believe and be on appropriate
Conduction environment
conservation;

be characterized on environment
Conservation.

SA3

SA 4

SAS

SA 6

SA 7

SA 8

SA9

SA 10

be absorb of natural beauty;

valve natural resource and
Environment;

aware of responsibility, to
preserve Energy and natural
resource;

aware and be involved in
Environment development;

be in a habit of continuous
receiving New in formation of
environment;

be in a habit of energy and
resource Preservation;

believe and be on appropriate
Conduction environment
conservation,;

be characterized on environment
Conservation.

CSFs (4) (7) Students have needed environment behavior, being involved in
environment preservation and conservation. (Student Psychomotor: SP)

Lower secondary school

Upper secondary school

Students are able to:

SP 1

SP 2

SP3

observe and experiment to solve
Environment problems;

be involved in natural resource
energy and environment
preservation;

solve natural resource, energy
and Environment problems;

Students are able to:

SP 1

SP 2

SP 3

survey and experiment to
preserve natural resource energy
and environment;

choose the best methods to
preserve energy natural resource
and environment;

select and use economic electric
instrument and not disturb
environment;
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Lower secondary school

Upper secondary school

SP 4

SP 5

SP 6

SP 7

SP 8

SP 9

select and use economic and
Environment undisturb struments;

select the appropriate alternatives
to preserve energy and
environment;

participate in community and
country energy and environment
preservation;

take a role in energy, natural
resource and environment
preservation and conservation;

change self con sum behavior for

Environment preservation,

evaluate the alternatives to treat
the Environment;

SP 10 tract environment creatively.

SP 4

SP5

SP 6

SP 7

SP 8

SP 9

SP 10

SP 11

evaluate and identify
environment problems;

initiate to preserve energy and
environment problem solving;

plan and manage natural
resource energy and environment;

participate in activities on
environmental preservation;

present his own opinion on
environment in community local
and national level;

solve the problem and make
decision on environment;

persuade community to salve the
problems

change consuming behavior to
conservative behaviors.
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Teacher CSF - Teachers have enough knowledge and skill
on environmental education

CSFs (8) (9) teachers' appropriate knowledge, Value and appropriate behavior

on environment.(TE)

Lower secondary school

Upper secondary school

School teachers are ble to:

TE 1.1 define the definition type
aspects and Reccesity of
natural resoure and
environment;

TE 1.2 explain the relation ship and
necessity to live sustainably ;

TE 1.3 identify the environmental crisis,
the cause and human in pacts;

TE 1.4 understand and able to preserve
natural resource and
environment;

TE 1.5 describe government policy to
and laws on environments

School teachers are:
TE 2.1 accept low of natural equality;

TE22 Love and aware of natural
beauty ;

TE 2.3 aware of energy and natural

resource value;

TE 2.4 aware of self role and

responsibility on energy and

environment conserty vation;

TE 2.5 aware and participate in natural

resource development.

TE 2.6 interested, and be continuous

receiving continuous nformation;

TE 2.7 in habit of energy and resource

preservation ;

TE 2.8 being get an holdin thai life

Style "Kinpodee Youpordee"

TE 29 being set a hold in

environmental Ethics;

TE 2.10 Being get a hold in
participation Environment
preservation.
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CSF3 (10)(11) (12) - Teachers' basic Knowledge and Participation

TEE 1 - Cognitive

TEE2 - Valve & participation

Teachers are able to:

TEE 1.1 tell the definition, scope
purpose and principle of
environmental education;

TEE 1.2 explain correctly on the
necessity of Environmental

education,;

TEE 1.3 define correctly the

environment Psychology;

TEE 1.4 tell correctly the way to
perform Environmental
education;

TEE 1.5 explain how to perform

Environmental education
curriculum;

TEE 1.6 tell the method to learn on
Environmental education
instruction Appropriately;

TEE 1.7 tell correctly how to perform
school environmental education;

TEE 1.8 tell the principle and methods
to evaluate environmental
education;

TEE 1.9 tell correctly roles of school
personal;

TEE 1.10tell correctly how to perform
learning process.

Teachers are:

TEE 2.1 accepted that environmental
Problems are mostly caused by
unlimited need of human
being;

TEE 2.2 accepted that human behavior

can be changed by education

process;

TEE 2.3 aware of the necessity of

environmental education;

TEE 2.4 aware of self role on

environmental development;

TEE 2.5 involved in environment

problem solving;

TEE 2.6 hasten to studyto develop
environmental education;

TEE 2.7 aware an integrate
environmental education in
their own subject and learning
activity.

TEE 2.8 involved in school
environmental education
activities;

TEE 2.9 aware of participation valve on

environmental education;

TEE 2.10 being get a hold in
participating on environmental
education.
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CSF3 (13) Environmental education planning
School by school teachers are able to:

SEEM 1 provide clear and shared vision con environmental
education,

SEEM 2 provide special complete and quality environmental
education plan.

SEEM 3 provide systematic operational plan.

SEEM 4 implement environmental education plan as tools to
reform, monitor and evaluate the success.

CSF3 (14) School CSF and KPI on environmental education
School have to provide:
SEEM 5 fixed and clear CSF on environmental education;
SEEM 6 measurable KPI in accord with CSF;
SEEM 7 accepted CSF and KPI

CSF3 (15) School new performance evaluation
School have to provide:
SEEM 9 CSF and KPI both on strategic and operation level.
SEEM 10 Choose the appropriate methods and tools to evaluate.
SEEM 11 Continuous report on environment education
SEEM 12 Evaluate environmental education as a part of
management and quality assurance.

CSF3 (16) Integration environmental education
School have to provide:

SEEM 13 Objective, standard of environmental education for all
class - range

SEEM 14 Subject environmental education integration;

SEEM 15 Seminar, training and other activities to in crease
teacher capacity on environmental education;

SEEM 16 integrated curriculum on environmental education.

CSF3 (17) Perform authentic process on environmental education
School have to provide:
SEEM 17 Child - centered environmental education activities;
SEEM 18 Participative activities;
SEEM 19 authentic and diverse activities;
SEEM 20 whole school environmental education activities.
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Environment Management CSF - School Environment
Management (SEM)

CSF3 (18) School environment management
School have to:
SEM 1 advertise environmental management,
SEM 2 provide mission, CSF and KPI of MES;,
SEM 3 provide plan, project on environment;
SEM 4 provide school manual on environmental management,
SEM 5 perform and control the management;
SEM 6 prepare for an urgent situation;
SEM 7 control and evaluate the management;
SEM 8 record management results;
SEM 9 evaluate and review for continuous improvement.

CSF3 (19) Healthy school
School have to:
SEM 10 provide healthy school model;
SEM 11 set internal environment in clean and tidy;
SEM 12 Set heal thy classroom and building;
SEM 13 set out controlling system on heal thy environment.

CSF3 (20) Living School
SEM 14 Arranging the school field and building in tidy clean
and beautiful.
SEM 15 Arranging flower garden, school forest, pond and other
natural school components in natural and lively.
SEM 16 Providing learning activities and operative activities to
perform learning school and living school.

CSF3 (21) Setting environment for environmental education

SEM 17 Setting the appropriate and sufficient sport field,
classroom and other environments

SEM 18 Setting all types of lifelong learning resources in school.

SEM 19 Setting out the environment activities for environmental
education.

SEM 20 Setting out other activities to perform learning a bout
environment.
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School service CSF - School environmental Education Service

CSF3 (2) Community environmental education service

EES 1 Providing community environment information

EES 2 Advising community how to prevent and protect
environment problems.

EES 3 Advertising excellent environment activities and excellent
environment management.

EES 4 School teachers are to be involved in community training
on environment.

EES 5 Inviting community expert and local wisdom to be the
school lecturers.

EES 6 Performing community studies.

CSF3 (23) School - Community participation on environment envelopment.

EES 7 Setting out cooperative project on environment
conservation.

EES 8 Accrediting community excellent environment personal
and activities.

EES9 Supporting community to found environmental
organization.

EES 10 Reporting and advertise cooperative results on
environment.

EES 11 Setting out cooperative environmental education projects.

EES 12 Creating school environment by local wisdom.

EES 13 Community support school to perform environmental
education.

CSFs3 (24) (25) Community satisfaction on school environmental education
EES 14 Level of community satisfaction on school environmental
education.
EES 15 Level of community and school satisfaction on cooperate
environment activities.
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APPENDIX D

School Environmental Education Self-evaluation Tools

(Original)
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Evaluation Data of Environmental Education Management Report Form
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Secondary School Self-evaluation Meta-evaluation Report Form
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