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ABSTRACT

The objectives of this research were to develop local the knowledge context
“conservation of coastal resources” and to compare the knowledge and the attitudes of primary
school students in grade six in Rayong Province. Simple random sampling was conducted in order
to separate the sample into 2 groups: (1) the students who studied nearby coastal areas and (2) the
students who studied far from coastal areas, with 150 students for each group. Quasi-Experimental
research was used in this research. Then, considering the document and coastal resources
information of Rayong province, interviewing and focus groups with related organizational
representatives were conducted to develop the local knowledge context. Afterward, the researcher
synthesized and improved the local knowledge context including the definition, importance, and
overview of costal resources in Rayong province such as sea water, coastal forest, coral reefs, sea
grass, and endangered species together with conservation guidelines. The results of the achievement
and attitude tests were analyzed by using percentage, mean, standard deviation, and t-test.

This research found that after learning such local knowledge context, students in
grade six had significantly increased their knowledge and attitude at a significance of 0.05. It can be
concluded that this local knowledge context increases knowledge and awareness of coastal resource

conservation in Rayong province.
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CHAPTER I
INTRODUCTION

1.1 Background and justification

The coastal resource considers as the important natural heritage and worth
for the country which benefit for both consumption and aesthetic; moreover, these
resources potentially develop and advantage to coastal ecosystem; at the same time, its
resources attract both national and international tourists that creates income for local
communities and national economic (Sopida Patthanaporn, 1997).

However, the environmental and coastal resource conditions, at the present
time, are gradually degraded and deteriorated by human activities; meanwhile, these
impact on coastal ecosystem and directly affect on economic, social, and environment
of Thailand in long term (Office of the National Environmental Board, 1991).

The coastal resource regards as one type of natural resources and its
property concerns as common property and open access which is difficult to allocate
due to the fact that it is complicated to control; therefore, it is essential that local
people participate in local resource conservation (Piset Senawong, 2004).

Rayong province, is located in the Eastern Thailand, has abundant
resources. Its coast connects to Gulf of Thailand and its curve is about 100 km. (Jittra
Phromchutima et al, 2003); in addition, Rayong province is rich of resources in land
and water including important tourist sites especially nature tourist in coastal zone.

The various forms of natural resource utilization cause coastal resource
degradation. There are important issues in terms of coastal resources such as
trespassing mangrove forest for activities as forest, factory and mining. The coral reefs
around islands, besides, are extremely destroyed because of natural phenomena and
human activities as bombing, poisoning, fish trap and anchoring plus with sediment of
mining and dredge boat. Thus, it clearly presents that coastal resource decline is

mainly from human activities (Santad Somcheewita, 1991).
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The environmental education is able to solve this problem due to the fact
that it makes students love their natural resources through applying their knowledge to
conserve and maintain their resources.

Local people and local teenagers are responsible for conserving their
important natural resource and understanding the principles of coastal resource
conservation in order to solve the costal resource degradation and to maintain
optimization by promoting knowledge related to coastal resource conservation starting
from childhood because this age is easy to cultivate behavior and awareness.

As the problems are mentioned above, this research is interested in
developing local knowledge context “coastal resources conservation” for students in
grade 6 as raising local children’ awareness guideline. The researcher selects coastal
zone of Rayong province as a case study to study the problems, the obstacles and the
recommendations to develop the local knowledge context for the sake of conserving

coastal resources.

1.2 The Research Objectives

1. To develop local knowledge context “coastal resource conservation” a
case study: Rayong province.

2. To compare the learning achievements and the attitude towards coastal
resource conservation of students in grade 6 who are studying both nearby coastal

zone and far from coastal zone.

1.3 Thesis Hypothesis

1. The students significantly have the Post- test score of learning
achievement test and attitude test higher than Pre-test score.

2. The students who study near the coastal zone have the learning
achievement score and attitude score indifferently with the students study far from

coastal zone.
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1.4 Research concept

The measurements of environmental and coastal resource solutions in
Thailand, at the moment, have many ways but the most important and necessary are to
enhance children’s awareness for the purpose of appropriated coastal resource
conservation especially the children from the coastal zone. This study develops the
local knowledge context “coastal resource conservation” for students in grade 6 in
order to study their understanding and attitude towards coastal resource conservation
as well as the relationship of knowledge and attitude. The scope of study is developed
from the study of Dimopoulos et al. (2008) designed a local resources conservation
~ educational module to affect knowledge of elementary school students with a pretest-
posttest experimental. The results indicated a significant effect on knowledge. The
study thus provides a model to design conservation education modules in managing
natural resources in the local. Moreover, Carroll (2002) studied the children’ view in
relation to environment showed that children greatly concerned about environment
particular local environment. Furthermore, the researcher adapted the local learning
curriculum of Taba (1962) which started from diagnosis of needs; in other words, the
research surveyed the problem, social needs and learners’ needs. As from developed
various researches, the scope of study is to develop the suitable local knowledge
context for children and to create coastal resource conservation awareness which lead
to adapt in daily life. Therefore, this research develops local knowledge context
“coastal resource conservation” for students in grade 6 in order to study knowledge
and attitude towards coastal resource conservation together with the relationship of

students’ knowledge and attitude which explains as followed:
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f

Knowledge Attitude

Study local
coastal  resource
conditions

(Rayong province)

Develop local
knowledge context
“coastal resource
conservation”

i A
i Coastal resource |
I conservation of :

| children
L -

Behavior

Figure 1-1: The concept of study

1.5 Scope of Study

The developed local knowledge context about coastal resource
conservation is for students in grade 6 (The developed during the years B.E. 2551-
2552) in line with the Basic Education Curriculum B.E. 2544 (A.D. 2001). The sample
groups are the students in grade 6, Rayong province. The sample groups are evaluated
the attitude towards developed local knowledge context namely students, teachers and

experts.

1.6 Expected output

1. The developed local knowledge context about “coastal resource
conservation” for students in grade 6.

2. The effectiveness of testing achievement and attitude about the

conservation of coastal resources.

1.7 Expected outcomes
1. To promote the children’ awareness and understand the coastal

resources conservation with the appropriated context for their age lead to realize and
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to have a good attitude towards conserving plus with to sustainable use of coastal
resource in long term.

2. For the organizations or people who are interested in to be able to apply
for promoting coastal resource conservation in Rayong province or other provinces

connecting to coastal zone through adapting this knowledge in their areas.

1.8 Definiﬁons

Coastal resource conservation means wise use of coastal resource with
less degradation. The usage should be sustainable and effective. (Sopida Patthanaporn,
1997)

Local knowledge context means the information including topography,
climaie, resources, environment, history, economic condition, social, way of living,
occupation, arts, culture, tradition and local wisdom along with existing problems and
knowledge transferring. (Bureau of Academic Affairs and Educational Standards,
Office of the Basic Education Commission, 2006)

Coastal resources means biological resources (e.g. soil, sea water,
mangrove forest, sea grass, coral reef, endangered species, etc.) and other resources
are related to coastal resources such as forest product, mud flat which consider as
renewable resources and if these resources are conserved in the appropriated way and
maintained their condition, these resources will provide benefits for many generations.

Students in grade 6 means the students at grade 6 in Rayong province.
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CHAPTER I
LITERATURE REVIEW

This research aims to develop local knowledge context to the conservation

of coastal resources for the students, who are studying in the grades 6: a case study of

Rayong Province, and apply for establish the conscious. In the following sections,

relevant literatures involving in this research are reviewed:

N R

Coastal resources

Theories and views about conservation of coastal resources

Theories and views about environmental education

Theories and views about development of the local knowledge context
The Basic Education Curriculum B.E. 2544 (A.D. 2001)

The general information of Rayong province

The related researches
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2.1 Coastal resources

Coastal zone is a connection between sea and land which has unique
geological characteristic that always change together with human activities. Many
living organisms both terrestrial and marine animals or amphibian are found in this
area especially continental shelf which is the borderline of coastal zone (Office of
Environmental Policy and Planning, 2000: 107 and Suvaluck Sathumanatpan,
2003:37).

The coastal zone has the valuable coastal resources which are worth and
advantageous for human and living organisms in terms of economic, social,
environmental and ecosystem such as resources ,minerals, land, oil and natural gas as
well as coastal resources like mangrove forest, coral, sea grasses and other marine
animals. These resources have both renewable and non-renewable resources.
Moreever, the coastal resources link to both in surface water and in land. The usage
without knowledge and understanding causes the impact on resources and ecosystem
(Chumlong Arunlertaree, 2005:1).

The meaning of coastal resources including mangrove forest, peat swamp
forest, sea grasses, coral reefs and other resources in relation to wildlife, forest product
and beach lane are the renewable resources. If there is the suitable conservation, these
renewable resources are able to restore ceaselessly (Manoch Wongsuryrat, 1995: 1).

The coastal resources are divided into 2 types (Chumlong Arunlertaree,
2005:3) as followed:

1. The resources, which naturally occur both physical and chemical,
consider as non-living resource such as land, water, and mineral. This resource is
depletion.

2. The resources, as flora and fauna, highly have biodiversity and can be
renewable. These resources have a connection between habitat and other ecosystem.
When these resources are used, the number of population is changed in some case
types and diversity of living organism decrease. Furthermore, the living organism
regularly emigrates through their life cycle for instance for production, for food for
spawning and for growing larvae which regard as renewable resources and dynamic

resources.
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The measurements and policies in Thailand previously aimed to
industrialization which has great impact on coastal resources. The natural resources
degradation mainly comes from fishery, tourism and industry. Therefore, it can be
seen that human activities causes both direct and indirect negative impact even there is
law or plan to solve this problem due to lack of awareness. People, nevertheless, have
knowledge and awareness about natural resources conservation from childhood, this

habit leads to the applicable conservation.

2.2 Theories and views about conservation of coastal resources

There are various definitions and concepts in terms of conservation and
coastal resource conservation as followed:

Niwat Ruangpanit (1994) defined natural resources conservation as the
wise use of natural resoirces with less loss. It does not mean that cannot use or just
keep the resources; in other words, human should utilize in the right circumstance both
time and space.

Coastal resources conservation means human wisely uses coastal resource
and optimization which less degrade in order to sustain the coastal resources (Sopida
Pattanaporn, 1997: 83).

Dusit Wetchakit (referenced in Sukhothai Thammathirat Open University,
majoring Administrational in Agricultural Extension and Cooperatives, 2005:85)
determined that the natural resource conservation as the natural resource is reasonably
managed to meet the human needs both present and future. Anyhow, the human
activities related to the nature resource conservation concerned as wise and long term
usage. Moreover, the efficiency of natural resource conservation should have the
determination and potentiality of community through the local people participation in
conserving natural resource opération for instance strengthening community and
giving a chance to local people to participate, to examine activities and to control the
operation in terms of natural resource conservation.

Siriwat Paowongsa and Piyathip Pipitwanichtham (1995) mentioned the
guideline of coastal resource conservation that the government has enacted many laws

for many decades which directly enforce protecting areas such as announcing
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reservation areas like national park, non-hunting area, and wildlife sanctuary, trade
laws and resource possessions. To evaluate legal measurement is successful only small
part.

The most important measurement about resources and environmental
conservation is the collaboration of people in the nation that protect and maintain their
resources for next generation.

Providing education, dissemination, public relation to people in society in
order to enhance their environmental awareness for example Baan Chao Mai
Community, Trang province, the community initiated protecting Dugong and source
of seagrasses; therefore, the community had more income from fishery and this
community became famous in protect Dugong.

The educational characteristic should enhance attitude about their social
and their environment in order to be idea of decision making between healthy
environmental quality and deteriorated environmental quality. This idea leads to
management method and creating measurements in various forms. Nonetheless, to
solve the problem and to conserve the coastal resources will not be effective and
sustainable if people do not change their behavior and concerned to the environmental
importance. Thus, education is essential to provide the proper knowledge in order to

acquire guidelines of coastal resources conservation.

v

2.3 Theories and views about environmental education

UNESCO (1977: 75) defined the meaning of the word environmental
education at the conference of International Union for Conservation of Nature and
Natural Resources that “it is a process of establishing awareness in the value and the
explanation on the ideas to develop necessary skills and attitudes towards the
comprehension on the environment as well as to see the value of the relationship
between humans, cultures and the conditions of physical environment. Moreover, it is
a determination on the standard of human behavior towards the issue of caring for an
environmental quality and its problems.”

The result of a meeting held at Tbilisi concluded the meaning of

environmental education as “an educational improvement that emphasizes on
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problems and integrated academics aiming at the establishment of value and
improvement of the well being, as a whole, along with an environmental awareness.
Learners should participate through expressing ideas that can become guidelines for an

awareness creation of the present and the future time (UNESCO, 1977).

2.3.1 The objectives of environmental education

As a result of “The Intergovernmental Conference on Environmental
Education” at Thbilisi, Russia in 1977, the objectives of the environmental education
was set as the following.

1) To encourage clear awareness in the contents and the relationship
among economic, social, politics and Ecosystem in both urban and rural areas.

2) To provide all individuals with opportunities to obtain necessary
knowledge, value, attitudes and skills for the environmental prevention and
improvement.

3)‘ To establish a behavior format for individuals, groups, and societies

about the environment.

2.3.2 The aims of environmental education

From the above conference, the environmental scholars determined the
following aims of environmental education which were for both individuals and
socteties.

1) Awareness: this is to establish awareness and to act immediately on the
environmental problems.

2) Knowledge: this is to possess experience and to have basic
understanding about the environmental conditions and problems.

3) Attitude: this is to have values and ideas about maintaining the
environmental quality and to be persuasive in the participation of environmental
improvefnent and prevention.

4) Skill: this is to possess skills in identifying problems and choices in

correcting the environmental problems.
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5) Evaluation Ability: this is to encourage evaluation by the people to
assess the environmental situation and study the function of projects in terms of
ecology, politics, economics, social policy, ethics and education.

6) Participation: this is to provide an opportunity to participate in the

correction of environmental problems.

2.4 Theories and views about development of the local knowledge

context

2.4.1 The importance of developed local knowledge context

Constitution of the Kingdom of Thailand B.E. 2540

Section 81 The State shall provide and promote the private sector to
provide education to achieve knowledge alongside morality, provide law relating to
national education, improve education in harmony with economic and social change,
create and strengthen knowledge and instill right awareness with regard to politics and
a democratic regime of government with the King as Head of the State, support
researches in various sciences, accelerate the development of science and technology
for national development, develop the teaching profession, and promote local

knowledge and national arts and culture.

Constitution of the Kingdom of Thailand B.E. 2550

Section 80 The State shall carry out the Policy Directive on Social, Public
Health, Education, and Culture as follows:

(3) Develop the quality and standard of education management in all levels
and all types in compliance with the changing economic and social environment; to
prepare the national education plan and laws for development of the national
education; develop the quality of teachers and educational personnel to progressively

follow up with to changing of the world community; implant the learners to aware and
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recognize of Thai identity, disciplines, public interests, and adhere to the democratic
regime of government with the King as Head of State.

(4) Promote and support decentralization of powers for the local
administration organizations, communities, religious organizations, and private sector,
to organize and participate in the education management for development and equality
of education quality and standard and in consistence to the Directive Principles of
Fundamental State Policies.

(6) Promote and support love and harmony, learning, awareness, and
disseminate arts, cultures, traditions, and customs of the nation, as well as good social

values and local knowledge and intellectuals.

National Education Act B.E. 2542 (1999) and Amendments (Second National
Education Act B.E. 2545 (2002))

Section 7 The learning process shall aim at inculcating sound awareness of
politics and democratic system of government under a constitutional monarchy; ability
to protect and promote their rights, responsibilities, freedom, respect of the rule of law,
equality, and human dignity; pride in Thai identity; ability to protect public and
national interests; promotion of religion, art, national culture, sports, local wisdom,
Thai wisdom universal knowledge; inculcating ability to preserve natural resources
and the environment; ability to eamn a living; self-reliance; creativity; and acquiring
thirst for knowledge and capability of self-learning on a continuous basis.

Section 27 The Basic Education Commission shall prescribe core curricula
for basic education for purposes of preserving Thai identity; good citizenship;
desirable way of life; livelihood; as well as for further education.

In accord with the objectives in the first paragraph, basic education
institutions shall be responsible for prescribing curricular substance relating to needs
of the community and the society, local wisdom and attributes of desirable members of
the family, community, society, and nation.

Section 29 Educational institutions in co-operation with individuals,
families, communities, community organizations, local administration organizations,
private persons, private organizations, professional bodies, religious institutions,

enterprises, and other social institutions shall contribute to strengthening the
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communities by encouraging learning in the communities themselves. Thus
communities will be capable of providing education and training; searching for
knowledge, data, and information; and be able to benefit from local wisdom and other
sources of learning for community development in keeping with their requirement and
needs; and identification of ways of promoting exchanges of development experience
among communities.

Section 39 The Ministry shall decentralize powers in educational
administration and management regarding academic matters, budget, personnel and
general affairs administration directly to the Committees and Offices of the
educational service areas and the educational institutions in the areas.

Section 57 Educational agencies shall mobilize human resources in the
community to participate in educational provision by contributing their experience,
knowledge, expertise, and local wisdom for educational benefits. Contributions from

those who promote and support educational provision shall be duly recognized.

Act and administration regulations Ministry of Education in 2003
| Article 35 The institute managed the basic education especially school
concerning as cooperation
Article 37 To have Educational Service Area Office in order to conduct in
accordance with the authority and function of committees and to be authorized for the
education as defined in law had the following duties
(1) Administrative authority and education management and curriculum
content development were corresponding with the core curriculum of the
basic education curriculum of Office of Basic Education Commission
(2) Development authority in terms of academic and providing quality

assurance system within institute and institute

Ministry of Education regulations on curriculum committees and academic of
basic education in 2001

Number 5 One committee was called “curriculum committee and
academic of basic education” under Basic Education Commission board and number 6

the committee had duties as following
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(1) Academic planning and setting up the curriculum agenda at institute
level and knowledge context approach and developing activities of school student
were in line with the basic education curriculum, economic condition, social, art,
tradition and local wisdom as the provision of constitution in 1997, National
Education Act in 1999 and Ministry of Education Regulations and Acts. The Ministry
of Education regulations and acts as stated, related organizations in education
management did not only mange the education for students to create knowledge and
morality but also arrange the education according to the local condition for the
purpose of the students studied their locality, geographic, history, economic condition,
social, way of living, local wisdom, art, tradition along with loving and ally and proud
of their local area including the benefits of application to their océupation and living in
society. The institute or related organization considered these important together with
they had to support the teachers applied local knowledge context for setting up

teaching activities for students to meet the learning standard.

2.4.2 The definition of local knowledge context

Bureau of Academic Affairs and Educational Standards (2006:3) defined
the local knowledge context and the local learning scope as

Local knowledge context means information system content including
knowledge context related to local area in every aspect such as geography, climate,
resources, environment, history, economic condition, social, way of living, occupation,
art, tradition, culture and local wisdom plus with problem and knowledge transferring
of community and society which is determined by school in order to adapting with the
students’ experiences about the local community.

Local knowledge context framework means the local knowledge context
scope is determined and analyzed by education office and related organizations for
being advantage to the institute to make local learning detail.

Therefore, the meaning of “local knowledge context” as mentioned above
could be summarized as the detail including knowledge context and the local area in
various aspects such as  geography, climate, resources, environment, history,
economic condition, social, way of living, occupation, art, tradition, culture and local

wisdom as well as the problems and the knowledge transferring of coastal resources at
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Rayong province which are verified for students’ experiences adaptation. The core
curriculum is adjusted for the environment and the students are able to use and adapt

this knowledge towards coastal resource conservation.

2.4.3 Local knowledge context maneuver

Local knowledge context maneuver can be created in many characteristics
and forms as the aptness of manipulator to be the learning process. Jeerayut Pangput
(2008: 71-75) summarized the local learning form as followed:

I. Adjusted teaching activities: or setting up the activities apart from the
basic course creates the expected learning result annual or each semester
corresponding with local area.

2. Adjusted the content detail: increasing or decreasing the detail of
knowledge context after examined it which is not related to the learner for example
unnecessary content. To increase or decrease knowledge context should not make the
core curriculum change.

3. Development and selecting appropriated teaching instruction: for
instance development or selecting teaching instruction is in line with the objectives
and the subject content to be efficiency and effectiveness.

4. Making additional teaching instruction or making new instruction:
this teaching instruction is determined by the Basic Education Curriculum B.E. 2544
(A.D 2001) such as

- Publication such as text book, handout, reference book, exercise, and
lesson module

- Technology media such as video, computer assisted instruction (CAI),
CD-Rom and internet

- Other media such as individual media, nature and environment,
activities, media process and objective media

5. Additional courses : are prepared into 2 characteristics as followed:

Characteristic 1: the additional knowledge context is maneuvered apart
from the basic knowledge context. However, the additional knowledge context should

not overlap the basic knowledge context.
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Characteristic 2: The knowledge context is enhanced or developed from the
existing knowledge context or making new one in order to meet the learning standard
of the objectives of knowledge context.

This research conducted the teaching instruction enhancement including
handout for both students and teachers be able to apply in the class in order to create
understanding and cultivate awareness in terms of coastal recourse conservation at
Rayong province.

2.4.4 The guideline and local knowledge context development process

Bureau of Academic Affairs and Educational Standards (2006: 4-12)
suggested the guideline and local knowledge context development process as the
institutes provided the local knowledge to the students in terms of the importance of
history, geography condition, climate, economic condition, social, way of living,
occupation, art, culture and local wisdom together with existing problem which made
the students love, ally and proud of their local area as well as willingly kept on or
solved local problem. The important recommendation was divided into the central

operation and institute operation as followed

2.4.4.1 The central operation

Ministry of Education is the central organization which has the
important mission for promoting basic education through setting up the policy and
basic education curriculum. The objective of the Basic Education Curriculum B.E.
2544 (A.D 2001) was the students studied about their local area, and the desirable
features for instance the students loved their country, local area, did a good thing for
the society and had the awareness in terms of Thai language, art and culture, tradition,
sport, local wisdom and natural resource and environment. Educational Service Area
Office has responsible to manage education and develop education curriculum
corresponding with the core curriculum including collaboration with the institutes to
develop academic; moreover, it should set up “local knowledge context framework” at
the district level so the institutes make the local knowledge context which is suitable

for their school environment and leads to actual operations as followed:
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2.4.4.2 The education area operation
Operational guidelines

1. The committees operation was consisted of the committees including
supervisors, teachers, executive education, community leaders, and expertise from
various fields who had experience and knowledge such as vision and provincial group
who understood local area, local wisdom, community problem, concerning the
important education management, psychology and child development, knowing
curriculum, teaching and evaluation. They determined the appropriated local
knowledge context which was up-to-date and advantages to enhance education quality
in line with the basic education curriculum standard.

2. Study/ basic education curriculum analysis the committees studied/
analyzed the framework, local knowledge context and basic education curriculum
which included the basic education curriculum standard and knowledge context in
class as the basic education curriculum in order to know the scope of determining local
knowledge context.

3. Study/ local information analysis the committees studied/ analyzed the
local information content including the provincial vision, importance, history,
geography, climate, economic condition, social, way of living, art, tradition, culture,
local wisdom, community problem plus with synthesis and analysis important point at
the school area and using this information for making local knowledge context.

4. Determining local knowledge context after analyzed and synthesized,
the committees determined the local learning scope from the basic education
curriculum together with local information and institutes cooperated making
appropriated local knowledge context. The institutes were able to determine the
knowledge context in relation to local area.

5. Interview and the attitude’s confederates after conducted the local
knowledge context, interviewed the related people such as experts, executive
education, school administrations, parents, students, community leaders to examine
the validity before development and providing to schools to make their local
knowledge context.

6. Dissemination and public relation in terms of local knowledge context

after completely developed local knowledge context, Education Service Area Office
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propagated and publicized the local knowledge context to every school and each
school made their local knowledge context.

7. Orientation, controlling and evaluation after the schools applied the
local knowledge context details about local area and students’ experiences, Education
Service Area Office oriented, controlled and evaluated the experience related to the
local knowledge context of institutes including evaluation the students’ quality
whether being in line with the learning standard or not and employed the evaluation
result to develop and enhance the education quality.

In addition, the local knowledge context of Education Service Area Office
should revise and develop every 3-5 years or the appropriated duration in order to be

up-to-date and suitable for the environment and social condition, continuous change of

tradition.
Set up the committees for
. making local knowledge [ »| Education Service Area
context committee
I
v v
Study/ analysis Study/ analyze government policy/ local
Basic education information/ problem and improvement/ institutes
curriculum focus

v

Determine local knowledge context

h 4

Interview/ federates’ attitude/ development

y

Dissemination/ public relation local knowledge context

h 4

Orientation/ controlling/ following up/ evaluation/
learning activities/ reviewing

Figure 2.1: Summarize education service area operation (Bureau of Academic Affairs

and Educational Standards, 2006)
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2.4.4.3 The institute operation

The institutes are the operational organization which had to
apply local knowledge context. Education Service Area Office made it be more
concrete in order to make students study their local area which made them love, ally
and proud of their local area. The institutes should apply the local knowledge context
framework to make their appropriated local learning detail for the institutes and
community condition.
Operational guidelines

1. The operation should be in form of the committees at institute level
which was consisted of teachers, executive, religious leaders, experts who are
knowledgeable and had experiences to make the local knowledge context that was
appropriated for institutes and community condition as the framework of Education
Service Area Office.

2. The local knowledge context scope analysis was determined by
Education Service Area Office in order to know the scope for setting the detail, local
knowledge based of institutes.

3. The institute curriculum was analyzed to know the focal point and the
important keynote for making local knowledge context which should be for which
year and which knowledge context group together with it became basic course or
additional course.

4. Study/ institute and community information analysis in order to be local
knowledge context information of institutes.

5. Making local knowledge context of institutes when the committees
analyzed/ synthesized the local learning scope, institute information data, community
and curriculum analysis after knowing which knowledge context group and which
year had to do the local knowledge context. Then, they nearly discussed and
determined the appropriated local knowledge context corresponding with the content
and the focus of institute and community condition.

To employ the local knowledge context oriented the students’ experiences.
The institutes or teachers were able to apply or scheme the students’ experiences in
terms of their local area. The basic education curriculum standard could be meet by

the teachers should conduct in various characteristic for example
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- Additional information teachers should make the basic course or
additional knowledge context of the institutes. The teachers may enhance or develop
the existing basic course or creating new courses so that the students could meet the
knowledge context standard.

- Adjusting teaching activities or integrating each course the students had
the local learning experience as the knowledge context standard which was determined
in knowledge context group and each level. However, the teachers may invite the
experts/ local wisdom or bring students to study the existing condition which was
good for the students.

Furthermore, the teachers should develop media, publication or making
teaching instruction for the local experience orientation so the students were able to
research by themselves. The teachers had to evaluate the learning standard and
assessed the local knowledge context of institute including developing and enhancing
the knowledge context to be appropriated and always up-to-date after conducting

learning activities.
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i ' The Basic Education
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1
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content v !
‘ ] - I ______________
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Basic education curriculum academic focus

Study/ analyze community
information/ problem and
development

Y

To make academy’s local learning |
content detail

_________________

y

Teachers explain the course/ learning unit/ learning management plan for
setting up teaching activities/ evaluation/ development

Figure 2.2: Summarize making local knowledge context at the academic level (Bureau

of Academic Affairs and Educational Standards 2006)

2.4.5 The local knowledge context evaluation

Bureau of Academic Affairs and Educational Standards (2006:13)
mentioned that the local knowledge context evaluation was classified local knowledge
context evaluation in many levels as followed:

Educational Service Area Office: having local learning document and
appropriated area scope were in line with the government policies, the Basic
Education Curriculum B.E. 2544 (A.D.2001), local important information/ the
emphasis of institutes corresponding with the community needs and institute resilience

for applying local knowledge context.
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Institute level: the institutes had the local knowledge context
corresponding with local learning scope and the focus of institutes and community.
The teachers were able to plan the student experience orientation.

Teachers/ lecturers: having the teaching plan/ teaching instruction and
setting the activities following the local knowledge context made the teaching be more
effective.

Learners: having knowledge, understanding and practicing skill related to
local knowledge context standard which was determined by the basic education

curriculum.

2.5 The Basic Education Curriculum B.E. 2544 (A.D. 2001)

2.5.1 Principles

1. Education for the Nation’s unity with the emphasis on being Thais
together with globalization.

2. Education for the General Public which stated that all citizens should
receive equal education by having society to participate in provision.

3. Encouraging the learner to develop and extend life long self-learning
based on the belief that learner is the most valuable object that should be allowed to
develop naturally at full potential.

4. Tt is the curriculum with flexible structure in subjects, times and learning
arrangement.

5. It is the curriculum for all type of study to cover every targeted group,

enabled to transfer learning results and experiences.

2.5.2 Objectives

Objectives of Basic Education Curriculum has aimed to develop the Thais
for being the perfect human, good citizen with intelligence, happiness, being Thais,
having potential to further education and make living. Learning standard had been set

up as the guidelines for the learning as follows:
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1) Perceived self-value, self-discipline, behave according to the principles
of Buddhism or own religious, having morals and ethics and desirable admiration.

2) Having creation thinking, eager to know and learn, love reading and
exploring.

3) Having international knowledge, keeping with the current changes and
academic progress, having skills and potential in management, communication and
technical application, being flexible and enabled to adapt new ideas and working
methods to suit the current situation.

4) Having skills and process, especially in Mathematics, Sciences,
thinking skills, building intelligence and skills in daily living.

5) Love exercise and care for own health and having good personality.

6) Effectiveness in production and consumption, preferably being
manufacturer than consumer.

7) Understanding Thais Nation’s History, proud to be Thais and good
citizen, hold on to lifestyle and Democratic system with His Majesty the King as the
Center of Nation.

8) Having conscious in preserving Thai Language, Arts, Cultures,
Traditions, Sports, Local Thai Wisdom, natural resources and environmental
development.

9) Love the country and local, doing things to benefit society.

2.5.3 Structure
The structure of Basic Education Curriculum had been set up in accordance
to principles, objectives and learning standard and existing guidelines.
1) Classroom Span
Curriculum has been designed into 4 spans according to development
ability of the learner.
1% span: Lower Primary Education 1™ to 3™ grade
2™ span: Upper Primary Education 4™ t0 6™ grade
3" span: Lower Secondary Education 1%to 3™ grade
4" span: Upper Secondary Education 4™ to 6" grade
2) Knowledge contexts
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The Basic Education Curriculum B.E. 2544 has stated the Knowledge
contexts which are based on knowledge, skills or learning process and characteristics
or admirations, morals and ethics of the learner consist of 8 groups as follows:

-Thai Language

-Mathematics

-Sciences

-Social Studies, Religious and Cultures

-Health and Physical Education

-Arts

-Occupations and Technology

-Foreign Languages

Environmental Education was part of Basic Curriculum which has been

included in subjects and learning of different groups, especially in Sciences.

2.5.4 Standard Basic Curriculum
The standard basic education curriculum describes science education as learning for
understanding, appreciating, and knowing the significant of nature and the
environment. Integrating this knowing into a student’s education will not only promote
a more well-rounded citizen, but one who may develop concern for larger issues
effecting the quality of life in the world beyond one’s borders as well.

Section Science

Section Science is defined as main of basic science that every student must
now that composed of concept, principle of science and process.

The Section Science composed of 8 mains subsection as follows:
. Living Thing and Process of Living
. Lives and Environment
. Matter and Property
. Force and Movement
. Energy
. Process of Changing of the World

. Astronomy and Space

R N N n A WON =

. Nature of Science and Technology
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Subsection 2: Live and Environment has standard learning as follow:

Standard Science 2.1: Understanding about the local environment.
Relation between living things and environment. Relation between living things and
ecology. Students should have investigative skills, communication abilities, and
should be able to apply environment knowledge.

Standard Science 2.2: Understanding the importance of local, national and
world natural resources. Students should be able to apply their knowledge of
sustainable management in local natural resources and environment.

In order to arrange good teaching in Sciences, learners must be encouraged
to learn at any time, places and location with extended life-time learning from various
learning sources. Sources for learning Sciences are not limited to only in the
classroom, School Science Lab or Text books but also included various sources both
inside and outside school.

Therefore, in teaching Sciences, the students must be given the main text
book to accompany learning and activities and teachers should consider using various
references, including from sources to math with subjects and learning standard by
concerning with maximum benefit for the learners to develop knowledge, concepts,
skills, process, attitudes, morals, concepts and admiration from that source only which
in turn would promote maximum development among learners up to their full

potential.

2.6 The general information of Rayong province

2.6.1 Geography and location

Rayong province is located in the eastern part and far from Bangkok
province about 179 Km. Total land area is around 3,552 sq.km. (or 2,220,000 rai). The
north of province connects to Amphoe Nong Yai, Amphoe Bo Thong and Amphoe Si
Racha, Chonburi province. The length of sea coast in the south is approximated 100
Km. of Gulf of Thailand. The west connects to Amphoe Na Yai Am and Amphoe
Kaeng Hang Maeo, Chanthaburi province and it connects to Amphoe Sattahip and
Amphoe Bang Lamung, Chonburi province in the east. The landscape is the coastal

plain was piled up by sediment around Rayong river basin and the hill is alternate with
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plain was piled up by sediment around Rayong river basin and the hill is alternate with
mountain which is undulation together with Chamao Mountain in the west which is
1,035 m. from sea level as well as the mountain is at the middle of province lining
from Mueang district to the north of province. (Department of Environmental Quality

Promotion, 2000)

2.6.2 Natural resources and source of water

There are 2 important rivers at Rayong province: Rayong River, its length
is around 50Km., flows through Amphoe Pluak Daeng, Amphoe Baan Kai, Amphoe
Mueang to the sea at Tambon Pak Nam, Amphoe Mueang province and Pra Sae River,
its length is around 25 Km., has origin from the mountain of Janthaburi province and
flows through Khao Cha Mao sub-district, Amphoe Klaeng to the sea at Tambon Pak
Nam Pra Sae, Amphoe Klaeng. (Department of Environmental Quality Promotion,
2000)

Pra Sae River regards as the important river which feeds Rayong people.
Moreover, Tod Phra Pa at the middle of water have been relayed until the present time
plus with the municipal district of Klaeng promotes local people to ally with the nature
and maintain river by restoring religious ceremony in water, spy water activity and
ecotourism which is the great effort of small connection, cultural conservation group

and conserving valuable natural resources. (Bampen and Somporn, 2008)

The impact of development on coastal zone

The mangrove forest area at Rayong province was around 10,450 rai in
2004 and it gradually decreased 70%, comparing with in 1975, the mangrove forest
area was 34,375 rai because of many activities especially shrimp farm, coastal erosion,
community settlement and industries.

Along the coastal zone of Rayong province used to be the settlement,
recreation and mangrove forest but the mangrove forest usage, at the present time, was
different. It, in fact, is conserved area in form of Khao Laem Ya National Park and
factory area; consequently, the local people and fishermen had to move; at the same
time, this area became the industrial estate. The utilization without concerning the

natural balance seriously impacted on natural resources as severe coastal erosion
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because there was land filling up for building industrial estate and pier. The coastal
zone was disappeared about 35-60m. and was eroded until it changed. Due to the fact
that marine resource degradation both quantity and quality of beach activities affected
on the water quality and aquatic ecosystem, the number of aquatic animal directly
decreased and these aquatic animal was accumulated by chemical and oil as well as
wrong figure which were dangerous for consumption. However, the genetic disorders
of some aquatic animal were found at the coastal zone.

The water quality at Map Ta Phut coastal zone generally was in good
condition but it tended to be severely impacted by the activities at the coastal zone
because there were plenty of factories and communities; nonetheless, some parameter
was higher than the water quality standard which represented the severe water
pollution. In the past, this area was famous in sea food and created a huge income to
the province but when this pristine environment was degraded, the tourism industry
directly impacted.

The conflict between human and human, human and nature and human and
industries were the important argument which kept on happen at Rayong province for
instance the right litigation in terms of the lose of ecosystem related to land filling up
and constructing Mab Ta Phut industrial estate pier that was destroyed natural resource

even there was the compensation for rehabilitation.

2.6.3 Administration and Education

The administration was separated into 8 districts were consisted of 58
Tambons 437 villages and the local administration is composed of 1 provincial
administrative organization, 1 city municipality, 1 town municipality, 14 subdistrict
municipalities and 54 subdistrict administrative organizations.

There are 275 schools which have 5,089 teachers and 124,861 students so
the ratio of teacher to student is 1:25.

2.6.5 Economic condition
Rayong province is at eastern region that its economic grows in every
aspect because of the eastern seaboard policy. Rayong province is the industrial center

and the investment in industrial sector is high and has plenty of workers. This province
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is high potentiality in terms of public utility in order to support the rapid industrial
expansion. The combination between agriculture sector development and tourism
industry is perfect.

The economic structure of Rayong province, in the past, was changed by
the economic development. Before the balancing economic was from agriculture
sector, industrial and trading sector and service, the ratio of gross domestic product in
the province more than 80% became industrial sector while the trading and service
sector was only 18% and the agriculture sector was 3%. Therefore, the economic
development was not spread over the province; thus, it could not augment the chance
and upgrade the population development as expected due to the fact that the expanded
industrial sector of Rayong province was only the industry which was not the
agriculture as raw material; hence, the expanded industrial sector was not suitabie for
the agriculture sector. Moreover, it affects the environment as water and air pollution

and agricultural development. (Bampen and Somporn, 2008)

2.7 The Related research

2.7.1 The coastal resources conservation curriculum and learning
media

To develop and/or to prepare curriculum and learning media promoting
coastal resources, many scholars has made a study as followed:

Teerapat Kamnuantip (1992) studied creation and demonstration comic
book “conserving environment and coastal resources” in the life experience subject at
the high school around coastal community was for developing comic media in order to
transfer knowledge and attitude towards conserved coastal resources in Thailand.
From the test students in grade 5 and grade 6, Mai Pai Island School, Amphoe Muang,
Phang Nga province and sample random sof 30 people, the study compared the
knowledgeable average score and the attitude before and after reading comic found
that the average knowledge score and attitude after reading the comic was higher than

prior to reading. Therefore, it can be concluded that the comic “conserving
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environment and coastal resources” was able to enhance the knowledge and attitude of
group of students which was in line with the research of Kitsupha Charoenporn
(2001) created and tested by using book “coral reef..big houses of marine creatures”
with the students grade 6 and the research found that the students pleased about the
book and to evaluate the book quality was in high and the highest level as well as
experts considered that this book was suitable for using at life experience subject.

Moreover, Naviya Nuntapanich (2000) developed the activities for
teaching environment in grade 6 about mangrove forest conservation by using the
mangrove forest as teaching instruction in order to let students know its value and
important together with the awareness of participated in conservation. Therefore, the
research presented that the sample group had more knowledge and highly concerned
the environment. The experts agreed that the objective, content and activities were
good; at the same time, it was suitable for their community. Furthermore, the book
recommended community and local administration should participate in student
activities; in addition, Kritsana Phanchinda (2008) developed self-learning program
about coastal resources and compared the result of self-learning with normal study.
The sample group was the students studying in grade 9, science teachers, Muang Krabi
School, Krabi province, and the experts. This study found that the students who learnt
this program were significantly effective at level 0.05. To evaluate the program found
that content and design were in good level. The research summarized that self-learning
program about coastal resource could make students clearly understand but there was a
constraint due to the fact that this program must use with computer; consequently, it
could apply with some schools.

Not only creating and developing the instruction media for students but
also the supporting research to enhance the training and handout for teachers, for
example the study of Sopida Patthanaporn (1997) researched the creating and
examining environmental study in relation to coastal resource conservation for
teachers in secondary school case study Rayong province, the research process was (1)
to prepare documents, related researches, and questionnaires to know ideas and needs
for training (2) to summarize and to analyze data from questionnaire in order to
determine the curriculum (3) to create curriculum, to designate curriculum details after

that it would be verified and recommended by the experts and (4) stage of applying by



Anchalee Maliwan Literature Review / 30

training 30 secondary school teachers and evaluating knowledge and idea before and
after training through employing questionnaire. This research represented that the
participants more understood the coastal resource conservation plus with had better
attitude towards coastal resource conservation. It can be noticed that this training was
appropriate for secondary school teachers and suitable for areas which have similar
characteristic. Additionally, Namthip Pongsangiam (2001) enlarged the self-learning
program for teachers in grade 8 about mangrove forest and conservation. The teachers
studied this program and transferred knowledge to students and compared the result of
students who studied with teacher who learnt this program found that the sample
student statistically had higher score than control group at the level 0.01. Nonetheless,
the importance of conserved mangrove forest was to provide knowledge and
understanding together with cultivating youth to maintain their mangrove forest; at the

same fime, the teacher had an important role to enhance awareness.

2.7.2 To develop local curriculum for cultivating environmental and
conservational awareness

Pongsri Mhenjamrern (1992) enhanced the local curriculum for teaching
environmental value through study the differentiae of environmental value before and
after employed curriculum. The sample group was students in grade 8, Tamaka
Phunsirivittaya School, Khanchanaburi province 40 students then Two Way Anova
was employed to analyze data. The students who studied this local curriculum had the
environmental value higher than before at the level 0.05 and had higher than student
who did not study this curriculum at the level 0.05.

Chutima Wetakarn et al. (2002) developed the Art subject to raise
awareness in terms of conserved antique at Wat Lai Hin through study of creating
conservational awareness by developing local curriculum process and cooperation
between community and school in developing local curriculum. This research
examined the participation which found that the approach of raising awareness in
terms of conserved antique at Wat Lai Hin was composed into 3 parts: having
knowledge about the relationship between the archaeological site and the way of living
of community, the participation in any situations and acting related activities that

operation was divided into 3 approaches:
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1) The collaboration among houses, temples and schools for cultivating
the students awareness due to the fact that the awareness should continually cultivate
by family, primary school till high school, temple and community

2) The curriculum regulated students to learn the arts at Wat Lai Hin.
All content had to employ learning art process in line with integrate arts learning
which had to study in the real situation. The students could select the content and
activities. The important was the students should have chance to participate in
community tradition and role and responsibility in order to know self value,
connecting with temple and community as well as recognizing ancient value.

3) Utilizing the media to catch student interest in historic art at Wat Lai
Hin such as school newspaper, local newspaper, newspaper, TV channel, video,
computer class, and exhibition.

Besides, Suphon Parnthong (2002) improved local book “my house has
elephant” for students in grade 5-6 through study at Baan Ta Klang, Amphoe Ta
Thum, Surin province for the sake of making students love and concern and
continuously conserve elephants. Therefore, this research found that reading more
books made students have more knowledge in statistically significant in level 0.05.
The book quality in the experts view and students was in a good level. The students’
expression towards elephants was higher as well.

Suparat Intarasuwan (2005) developed learning unit related to potential
and needs of Ban-Subtakean Communities for the grade range 2 students at Ban-
Subtakean school in Amphoe Sikhio, Nakhon Ratchasima Province. The research
results revealed that Ban-Subtakean communities have potential and needs to develop
learning unit which agricultural production modification. The learning unit consisted
of 4 subunits which used 6 weeks for teaching. Five expert evaluators found that the
element of the learning unit was completely énd could use for learning. The students
learning achievement were at good level and the procedure skills were improved. The
students thought that Ban-Subtakean learning unit was useful and could be used in
daily life. The teachers and executives thought the learning unit helped the students to
realize the usefulness and values of their community resources and local wisdom.
Community member’s opinion were satisfied and proud to participate with school

learning activities.
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Suthathip Kedkaew (2008) developed a learning unit on “Way of life and Coastal
ecosystem Ban Sahakhon community” for Mathayomsuksa 1 students
Phanthainorasingwittaya school, Samut Sakhon province. The process was studied the
basic information of the local community by using the semi-structured interview to
interview and the focus group process was held with all involved participants such as
the representatives from local villager, teachers and students. Then developed the
learning units, which consisted of 4 units used a total of 20 hours of teaching. The
experimental result found that the experimental group had more knowledge and better
attitude after the experimentation with a statistically significant difference of 0.05.

Boonngam Channgoen (2009) developed a locally-based curriculum
through environmental education process on the conservation of Pasak river in Phra
Nakhon Sri Ayutthaya province. The development of local curriculum focuses on
community and participation of the community. The research process was relevant
documents and basic information of the local community was studied and the students
were given questionnaires to obtain their opinions about the instruction offered within
the current local curriculum. Then meeting of the forum community was organized to
determine the visions, mission, aims and structure of the curriculum. The learning
units and learning activities was created embracing 5 learning units with 17 learning
organization plans spread over 40 hours of learning. The experts who had assessed the
curriculum found that its level of suitability was very high. From the results finding
that the developed local curriculum on how to help conserve the river was effective for
use in the study area and nearby areas.

Dimopoulos et al. (2008) designed a conservation educational module,
with 15 activities, to affect knowledge and attitudes of elementary school students
with a pretest-posttest control and experimental group. Participants were 332 students
from 15 schools. Ages ranged from 11-13 years. The results indicated a significant
effect on knowledge and attitudes. The study thus provides a model to design
conservation education modules in managing natural resources in the local.

The related research about local curriculum development is just a part of
environmental conservation and awareness but the related research about coastal

resource conservation is very rare and the research mostly paid attention on specified
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coastal resource conservation such as mangrove forest and coral which did not

mention the linkage between ecosystem and coastal zone.

2.7.3 Raising awareness recognition in terms of coastal resource
conservation

Sumanat Mepien (2001) studied the role of fishermen in terms of
conserved coral  conservation, a case study Samui Island, Surathanee province,
presented that the fishermen attitude towards coral conservation at Samui Island was
the variable which had the effect on conserved coral role because the attitude is the
thinking which effect on people emotion for doing activities about coral resource
conservation.

DiEnno and Hilton (2005) applied constructivist learning theory to
environmental education to explore knowledge and attitudes among high school
students exposed to a week-long unit on nonnative plant species. To compares
constructivist and traditional teaching methods. Each class was given a pretest and a
posttest. The constructivist group significantly increased knowledge scores and
attitudes, whereas the traditional group did not. The results of this study indicate that
the application of a teaching method based on the constructivist learning theory is a
beneficial method for Environmental Education.

From reviewing the related research, it showed that to create and to
cultivate awareness for youth was important for sustainable integrated coastal resource
management process through teaching and developing local curriculum or having
suitable tool for kids and environment. Thus, it will be very easy to cultivate
awareness and learners are able to adapt their knowledge to solve or to manage coastal
resource.

In conclusion, all documents and related researches overall regarded as
important value for coastal resource conservation and the raising awareness to youth is
essential by providing the suitable education. Hence, this research particularly focused
on developing local knowledge context which is appropriated for Rayong coastal zone.
The conceptual framework and developing local knowledge context‘ process will

proceed.
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CHAPTER III
METHODOLOGY

This study was the Quasi-Experience Research in order to develop local
knowledge context about “coastal resources conservation” for students in grade 6
through reviewing documents and related researches about coastal resources and
coastal resources conservation approaches together with the fundamental course in
2001; then, data analysis and synthesis stage were to elaborate the suitable local
knowledge context for coastal resources and tryout before employing with the sample.

The resgarch processes were as followed:

3.1 Population and sample group

3.1.1 Population

The population in this study was the students from grade 6 under the
Office of Fundamental Education, Ministry of Education at Rayong province. The
total school was 208 schools and the number of students at grade 6 was 8,630 students.

3.1.2 Sample group

The multi stage sampling was employed in this stage and had the
procedure as followed:

1. To select schools at Rayong province, the researcher determined the
sample by using purposive sampling as well as the school characteristic from their
environment; for instance, the school was located at the coastal area due to the fact
that the students had the relationship with the local coastal resources and the schools
had the elementary school 17 schools and 852 students (Table 3-1). These schools,

moreover, were situated at 3 districts namely Ban Chang district, Mueang district and
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Klaeng district followed by finding the school sample from each district by applying
Dalinius and Houdges equation.
n= N/k
When n = sample size
N = number of total schools at the coast

k = number of districts connected coast

As a result, there were 5 sample schools then used this number to find
sample school in each district as followed:
- Ban Chang district 1 school: Wat Phala school
- Mueang district 2 schools: Wat Phetra Sukharom school and Wat
Tharua school
- Klaeng district 2 schools: Wat Chak Magrood school and Chumchon
Wat Takhien Ngam school
This study, besides, did random school sample 5 schools where were far
from coastal area namely Ban Khao Cha-ang Kromklong school, Ban Chumkhor
school, Ban Tha Lumbid school, Wat Saranartthammaram school and Wat Plong
Chang-Puek school in order to compare the effectiveness and local knowledge context.
2. Random student sample in this case, the researcher selected the
students in grade 6 because this level was taught science subject related to the local
natural resource and local resource conservation. The simple random sampling,
afterward, was applied to choose the students by cast lots 30 students and if the school
has the classroom more than 1 classroom, the research will prior randomly choose 1
classroom then select the students. Therefore, the total students were 300 students;
then, these students did the achievement test plus with compared the result with their

school records to study the students’ attitude from both areas.

3.2 Research tools
The tools of research were divided into 3 parts: local knowledge context
on “the conservation of coastal resources”, achievement test and attitude test which

had the steps as followed:
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3.2.1 Local knowledge context on “the conservation of coastal
resources”

3.2.1.1 Study and analyze knowledge context in relation to
coastal resource conservation

- To study the basic education curriculum B.E. 2544 (A.D.
2001) and analyze the contents about natural resource and environmental conservation
found that the education about life and environment subject provided the importance
of natural resources, local and national resource utilization and sustainable use
management in terms of natural resource and environment.

- To study local knowledge context development from the
documents, related information about local knowledge context in Rayong province.

- To interview students, parents and teachers who taught
science subject in Rayong province to reflect the idea of local coastal resource
conservation and to analyze the vision of province or coastal resource conservation
policies.

After gathering all information, data analysis and synthesis were for
determine the local knowledge context in line with the coastal resources condition
including reviewing all documents about coastal resources and the coastal resources
conservation guideline for the purpose of making content covering all information.

3.2.1.2 To determine the scope of local knowledge context

- The scope of local knowledge context: coastal resource

conservation for students in grade 6 was classified into 3 parts at table 3-1.
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Table 3-1: Detail of local knowledge context about coastal resource conservation

Theme Scope of content
Chapter 1: Introduction - The definition of coastal resources, problem and impact of
(Coastal resources) coastal resources at the present time.
Chapter 2: Local coastal - Definition of local coastal resource
resources - Types of local coastal resources:

1. Sea water : problem and impact including the conservation
approaches
2. Coastal forest : problem and impact including the conservation
approaches
3. Coral reef : problem and impact including the conservation
approaches
4. Sea grass : problem and impact including the conservation
approaches
5. Marine endangered species (such as sea turtle, Dugong) :

problem and impact including the conservation approaches

Chapter 3: Local coastal - Relationship of local coastal ecosystem and the impact caused
ecosystem the changeable coastal resources together with other resources

- Conservation approaches are suitable for local condition

- After developed local knowledge context scope, the
committees examined and collected

3.2.1.3 Attitude and recommendation of local committee

- To set up local committees consisted of person involving in
local knowledge context from various fields and the specialist in local coastal
resources such as teachers, community leader, staffs related to coastal resources in
Rayong province.

- Brainstorming for getting local committees’ attitude in order
to employ these knowledge based and information for developing local knowledge
context and other benefits. '

3.2.1.4 Tryout before using with the sample group

- To develop local knowledge context as local committees’
recommendation and to test with the students in grade 6 who were not the sample

group were for examining the error and for improvement.
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- To arrange the local knowledge context about coastal

resource conservation (Full edited) after change

3.2.2. Study achievement test had the processes as followed:
3.2.2.1 The multiple choice test had to choose the most correct
one. The score criteria was the correct answer get 1 score and the wrong answer or no
answering/ answer more than 1 choices got 0 score. The local knowledge context
questionnaire was covered all knowledge context objectives by using the analyzed
criteria of Benjamin S. Bloom (Bloom, 1956) in order to determine the questionnaire
into 6 aspects: knowledge, understand, utilization, analysis, synthesis and evaluation
following the Ministry of Education standard that mentioned the learning standard of
this level has to cover 3 criteria (Table 3-2).
3.2.2.2 To ask the recommendation from the thesis committee
identified the appropriation; then, the researcher improved and collected.
3.2.2.3 To test the questionnaire with the students in grade 6
who were not the sample 30 students of Wat Takhentong school, Mueang district,
Rayong province; afterward, the questionnaire quality was analyzed to find difficult
level, discrimination power and reliability.
To examine difficulty level the researcher checked the score after
employed the questionnaire and ranked the score from more to less and categorized
groups: high score 25% and low score 25%. Moreover, to analyze the questionnaire by

using this equation was to find the difficulty level.

p_PutP
2n
When P means the difficulty level
Ph means the number of respondents get high score
Py means the number of respondents get low score
n means the total number of respondents in both groups

Discrimination power the researcher checked the score and ranked the

score from more to less and categorized groups: high score 25% and low score 25%.
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Moreover, to analyze the questionnaire by using this equation was to find the

discrimination power as followed:

When

r= Py - P
n
R means discrimination power
Py means the number of respondents get high score
PL means the number of respondents get low score
n means the total number of respondents in both groups

To consider the quality of questionnaire, the score of difficulty level

should be between 0.20-0.80 and the discrimination power should be from0.20 up

(Boontham Kijpredarborisuthi, 2006B). Consequently, the questionnaire reached the

standard and was able to use 30 questions which were covered the coastal resource

conservation (Appendix A) as followed;

Table 3-2: The number of questionnaire passed difficulty level and discrimination

power qualify

Knowledge Comprehension Application  Analysis  Synthesis  Evaluation Total

-Coastal

1 3 1 - - 5
resources
-Local
coastal 9 5 2 1 - - 17
resources
-Local
coastal 4 2 1 1 - 8
ecosystem
Total 14 10 4 2 - - 30

Reliability the KR20 equation of Kuder Richardson was used for

examining chosen questionnaire as followed:

When

n > pq
r, = 1-
n-—1 s2

t

In means the reliability of questionnaire
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n means the number of total questionnaire

p means the proportion of correct answer in each question

q means the proportion of wrong answer in each question =1-p
Stz means the variance value of total score

The variance value equation was as followed:

S — nzxz _(Zx)z

t n(n-1)
When St2 means the variance value of total score
n means the number of respondents
Zx means the total average score

(z x % means the total questionnaire score power 2

For the reliability value questionnaire, Yut Kaiwan (2007) mentioned that
the questionnaire with high reliability had the score between 0.70-1.00, the moderate
reliability score was between 0.30-0.70 and the low reliability score was lower than
0.30. After finding difficulty level and discrimination power as well as the reliability
by using KR20 equation of Kuder Richardson found that the reliability value was
equal 0.91 (Appendix A).

3.2.3 The attitude test had the processes as followed:
3.2.3.1 To create attitude test was followed Likert Scale which
was divided into 3 levels: agree, uncertain, disagree
3.2.3.2 The thesis committees recommended the attitude test
for improving, collecting and covering all knowledge context.
3.2.3.3 This questionnaire was tested with 30 students who
were not the sample group at Wat Takhentong School, Mueang district, Rayong
province and had both positive and negative as followed:
The positive question
Answer was agree gets 3 score

Answer was uncertain gets 2 score
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Answer was disagree gets 1 score

The negative question

Answer was agree gets 1 score
Answer was uncertain gets 2 score
Answer was disagree gets 3 score

Then, the total attitude score of each student was for analysis the
questionnaire quality and discrimination power and reliability as followed:

Discrimination power the researcher employed t-distribution by ranking
the highest score to the lowest score and categorized groups: high score group 25%
and low score group 25% of respondents. Each question, furthermore, was tested the

discrimination power between high score group and low score group by t-test as

followed;
T XHZ - XZ
/SH +S;
n
When t means the discrimination power
Xh means the average score of high score group
XL means the average score of low score group
SH’ means the variance score of high score group
S means the variance score of low score group
n means the number of respondents in both groups

In general, the appropriated t value should be 1.75 up (Puangrat
Thaweratana, 1997: 131-132). The attitude questionnaire passed the criteria 30
questions (Appendix A); next, the questionnaire which met the discrimination power

criteria had to find the reliability value.

Reliability the questionnaire which met the discrimination power criteria
tested the reliability value in order to find the Alpha Coefficient of Cronbach
(Puangrat Thaweratana, 1997: 131-132) as followed:
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S?
o =2 1—22l
n-1 S

When a means reliability coefficient
n means the number of questions
Siz means the variance value
S¢ means the entire score variance

The acceptable reliability value of attitude questionnaire, which was able
to use, should be from 0.70 up, consequently, the result of attitude questionnaire was

equal 0.85 (Appendix A).

3.3 The local knowledge context tryout

After the local knowledge context development, the questionnaire was
tryout before employing with the sample group in form of the achievement test before
and after study in order to improve; late, this questionnaire was used with the sample

group which had the procedure as followed;

3.3.1 To improve the local knowledge context, to explain with the teachers
“in each sample schools for determine the agreements and the teaching process

including to understand the developed content were able to explain the students
3.3.2 Pre-test the sample group by using the achievement test
3.3.3The Quasi-experimental design was used for trial the developed local

knowledge context with the sample students and had to measure the achievement

before and after experiment as followed:

E 1 0) 1 02
E2 03 X 04

>
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When R represented the selected sample group
X represented the local knowledge context trial
E, represented the sample group number 1 (student sample at the

schools closed to coast)

E, represented the sample group number 1 (student sample at the
schools not far from coast)

0,03 represented the measurement before experiment

0, , O4 represented the measurement after experiment

3.3.4 The sample group had to do post-test about the local knowledge

context after finished the experiment.

3.3.5 To verify and to statistically analyze

3.4 Data analysis

3.4.1 The learning achievement analysis

3.4.1.1 Comparing the average score (i) before study (Pre-
test) between sample group 1 and sample group 2 was to examine the differentiae
knowledge of both groups by using t-test.

3.4.1.2 Comparing the average score ()_() between Pre-test and
Post-test of both groups was to identify the students gain more knowledge about
developed local knowledge context by employing t-test.

3.4.1.3 Comparing thekaverage score (f) between Pre-test and
Post-test of both groups was to examine the differentiae of both groups before and
after study by using t-test

3.4.1.4 Comparing the average score (i) after study (Post-
test) between sample group 1 and Sample group 2 was to examine the differentiae

knowledge of both groups by using t-test.
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3.4.2 The learning achievement analysis
3.4.2.1 The t-test was used for analysis to compare the score
before and after study local knowledge context within group and both groups as
followed (Boontham Kijpredarborisuthi, 2006B):

> DZZ—D(Z D)’
J

n-—1

When D represented the differences of score before and after study
n represented the number of students who do questionnaire
df represented n-1 determined the significant level at 0.05

3.4.2.2 The t-test was used for analysis to compare between
sample group 1 and sample group 2 as followed (Boontham Kijpredarborisuthi,
2006B):

X1~ X2

3 2
s .S
n n;

represented the average score of group 1

When

X,

X, represented the average score of group 2

S,2 represented the variance score of group 1

822 represented the variance score of group 2

n, represented the number of respondents in group 1

n, represented the number of respondents in group 2
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Figure 3.1: The step of study of local knowledge context development about coastal

resource conservation.
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CHAPTER 1V
RESULTS

The study of coastal resource conservation through developed the local
knowledge context by selecting Rayong province as a case study. The researcher

summarized the results as followed:

4.1 The result of related learning content for developed local

knowledge context in terms of coastal resource conservation

4.1.1 The Basic Education Curriculum B.E.2544 (A.D. 2001) analysis

This research was determined the scope of study following the scope of
learning content and learning standard, learning science content 2: Life and
Environment (grade 6) as the Basic Education Curriculum B.E.2544 (A.D. 2001):

Content 2: Life and Environment

The researcher scoped the important content, including the relationship
between living organism and environment, the linkage of living organism and the
ecosystem, the importance of natural resource and the utilization, natural resource
management in local, national and global level and the survival factor of living
organism in various environmental conditions. The learning standard, moreover, was
used to determine the quality of learners after graduated the basic education 12 grades
as the learning content 2 which had 2. standards; besides, the indicators and the core
curriculum were set up by the level of education which found the details related to the
students in grade 6 as followed:

Standard of science subject 2.1: To understand the local environment,
the relationship between the living organism and living organism as well as the
connection of living organism to the ecosystem had the processes of study and

employing knowledge.
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Table 4.1: The indicators and the core curriculum standard of science subject 2.1 in

grade 6
Level Indicators Core curriculum content
Grade 6 1. To debate the relationship of living - The living organism group in each habitat

organism in each habitat connects to each other in terms of source of

food, habitat, breeding and larva

2. The explanation of the relationship - The connection of living organism to other

between living organism and living living organism in form of food chain causes
ofganism in terms of food chain the energy transfer from the producer to the

consumption.

3. The explanation of the relationship - The living organism in each habitat has the

between existence and the local suitable construction for survive in the area

environment and is able to adapt to the environment for

food and survive.

Standard science subject 2.2: To understand the importance of natural
resource, utilize the natural resource in local, national and global levels by adapting

this knowledge to sustainable manage their local natural resource and environment.

Table 4.2: The indicators and the core curriculum standard of science subject 2.2 in

grade 6
Level Indicators Core curriculum content
Grade 6 1. To debate source of local - Each local natural resource is different which 1s

natural resource

important for living organism to survive.

2. To analyze the natural - The increased human population causes

resource overexploitation as a result the natural resources
decrease and environmental change.

3. The  explanation  of - The natural phenomena and the human activities

environmental change both by cause the environmental change condition;

nature and by human consequently,. some flora and fauna become
extinction.

4. To debate natural resource

and environment conservation

- To create conservational awareness, look after
natural resource including afforest are the way to

maintain the natural resource and environment.

5. Local participation in

environmental conservation

- Set up the environmental guardian quality in their

community.
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The researcher considered the indicators and the core curriculum as the
component documents in order to develop local learning content found that both
standard science subject 2.1 and 2.2 was the specific curriculum for students in grade
6. Then, the component of science learning content was analyzed in order to apply for

local knowledge context and to determine the objective as table 4-3

Table 4.3: To analyze the linkage local knowledge context in coastal resource

conservation in Rayong province with the learning standard of grade 6

Local knowledge context Content 2: Life and Environment
Standard subject 2.1 Standard subject 2.2

Chapter I: Introduction v
Chapter II: Local coastal resources
2.1 Sea water v v
2.2 Coastal forest v v
2.3 Coral reef v v
2.4 Sea grass v v
2.5 Marine endangered species v v
Chapter III: Conclusion of the
relationship of coastal ecosystem
3.1 Local coastal ecosystem v
3.2 Coastal resource conservation ,
approaches

Moreover, to analyze the existing local knowledge context through
interviewing teachers, local communities’ representatives and related staffs including
brainstorming was synthesized the knowledge based which was appropriated for local

knowledge context.

4.1.2 To analyze the knowledge context of schools nearby coastal zone
in Rayong province

The researcher contacted the schools in order to know the school activity
details for developing the local knowledge context in coastal resource conservation;
furthermore, this information was a part of developed local knowledge context by

interview teachers taught science subject in grade 6 altogether 5 teachers from the
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schools near coastal zone in Rayong province (Appendix G). It could be summarized
as followed:

Local coastal resource condition and problems found that the coastal area
of Rayong province had various resources but some resources, as coral reef, sea grass
and marine endangered species, have been decreased from the past till now due to the
fact that the coastal resources at Rayong province it was greatly deteriorated and
mostly came from human activities more than natural phenomena. However, the main
problem was the community utilization characteristic; for instance they discharged
waste water from the factory around Baan Chan which was the main problem and the
garbage problem affected at Baan Phe, Mueang district together with the discharge
water from shrimp farm or from rubber factory destroyed coastal forest and garbage
problem was at Klaeng district.

Current instruction media The media, which was combined the problems
from each local areas, made the students clearly understand their current coastal
resource condition; at the same time, they knew the coastal resource conservation that
was added in learning content 2 following the Basic Education Curriculum B.E.2544
(A.D. 2001) and in science subject in grade 6 at some schools. The content mostly
connected to resource condition around schools; for example the content provided
each coastal resource around schools or the students walked around the beaches
nearby schools for exploring coastal resource condition and the coastal forest. These
activities were significantly organized by both government and private sectors
including the parents and the local people nearby schools.

Attitude towards coastal resource conservation in order to develop local
knowledge context The majority agreed that it should be the instruction about coastal
resource conservation at Rayong province. in relation to each coastal resource
condition and the existing problems of the local coastal resource plus with the
conservation approaches for the sake of cultivating awareness. The majority,
additionally, noticed that the instruction should emphasize on adapting this knowledge
in their daily life.

In concluded, the schools paid attention to the coastal resource
conservation and the teachers attached more knowledge in form of activities and

mentioned the importance of the resources nearby their schools or gave the example
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but they did not mention the overview of coastal ecosystem. In addition, students
lacked of local ecosystem knowledge and the most importance was most of schools
did not provide the appropriated local resource conservation approaches to the
students.

4.1.3 Interview communities’ representatives from Rayong province

The researcher interviewed 2 students from grade 6 and 2 parents who
lived in the coastal zone including related staffs who participated in promoting coastal
resource conservation at Rayong province: 1 government officer from Pak Nam
Prasae, 1 staff from Marine and Coastal Resource Conservation Center 1 (Rayong
province) and 1 staff from Mangrove Resources Development Station No.1 (Rayong
province) so as to determine the point and scope of content. Consequently, the draft
content was added the sciencetific content which was suitable for coastal resources at
Rayong province as followed:

The attitude of student representative from grade 6 this study found that
this coastai resource conservation studied in the 1* semester and the learning content
was from textbook and the teachers would sometimes interpolate local coastal
resources. The school activities related to coastal resource conservation were such as
walking and exploring coastal resources near school, planting mangrove forest,
excursion the plants and animals in mangrove forest and collecting garbage at
mangrove forest. The student representatives mentioned that the content should be
more interested, add more pictures and not be too difficult.

The attitude of parent representatives They said that the school activities
sometimes were about coastal resource conservation and most activities were to
replant mangrove forest or collect garbage on important day such as father day or
mother day. The students, therefore, knew the problems which effected on community
such as coastal erosion problem, discharge waste water into river which directly
impacted on water quality, garbage problem along the coastal zone, trespassing
mangrove forest problem, decreased aquatic animal because of illegal fishery as well
as global warming. Hence, the new generation should learn about coastal resource
conservation through using their local problems for teaching in order to let the
students know the existing problems and to raise their awareness. Additionally, the

instruction form should not teach only in the classroom but also should bring students
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to do activities outside classroom such as at the beach or at the mangrove forest. The
learning content, which was suitable for students in grade 6, was not so difficuit or too
easy and had picture to catch their attention as well as the community should have a
chance to share their idea.

The attitude of related staffs to maintain and to conserve costal resource at
Rayong province mentioned that the overview of coastal resource, nowadays, were
deteriorated because of human activities especially the activities had to discharge
waste water into headwater causing local coastal resources change. Moreover, coastal
resources decline caused the number of resource degradation though the organizations
tried to solve these problems and to conserve coastal resources. These organizations
greatly paid attention to the teenager participation in activities; such as volunteer
protecting sea and coastal zone, mangrove plantation project, collecting garbage along
coastal area project, volunteer activities and setting exhibition about coastal resource
conservation. The majority of students participated in this activities from elementary
until secondary school. The staffs mostly agreed that this level was suited for study
local coastal resource conservation despite the fact that the studénts understood and
were interested in the activities which included knowledge during doing activities; for
instance knowledge of each resource, other local resources including the importance of
ecosystem and resource conservation approach.

Their recommendation for developed local knowledge context in coastal
resource conservation had to add local knowledge and the important resources at
Rayong province as well as gave the students example of their local ecosystem.
Furthermore, the local people should participate in local coastal resources
conservation.

As interviewed the attitude of local people representative from coastal
Rayong province, they mentioned that the coastal resources at Rayong province
degraded in various aspects that had to find the solution and conservation approaches
to maintain the coastal resource. Many'sectors, however, paid attention to enhance
teenager awareness and to provide coastal resource knowledge which was the starting
point of cultivating teenagers’ awareness. Thus, the content led to cultivate children’s
awareness which was important and the attitude of local representative about

developed knowledge context was to develop the appropriated local knowledge
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context through giving an example the importance of local ecosystem and using this

knowledge in terms of local coastal resource conservation.

4.1.4 The brainstorming and recommendation of local committees

The meeting of local committees was consisted of the local
representatives, the school administrative, teachers, and experts (the meeting detail
was in appendix C) on 27 November 2009 from 09.00 — 12.00 am. at Soth thadsana
suksa room, Alumni association building of Klaeng School “Wittayasathaworn”,
Klaeng district, Rayong province. The first step of this meeting was to explain the
guideline and local knowledge context process including the researcher demonstrated
local resources of Rayong province and the local committees shared the attitude in
developed local knowledge context which was appropriated for students in grade 6 and
in local resource condition (Details in appendix C).

The majority of local committees noticed that the coastal resource
conservation at Rayong province was important and interesting for developing local
knowledge context for students in grade 6 at Rayong province; moreover, they
provided the recommendations as followed:

Local coastal resource conservation and its importance of Rayong
province The committees recognized that the students should study each local resource
condition and added the important mangrove forest in terms of herbal folk traditions,
the important sea grass and coral towards aquatic animals. The most important thing
was the students could study the ecosystem from their local resources; for example,
the ecosystem around Pak Nam Prasae, in fact, was abundant and biodiversity; at the
same time, the students clearly understood their local resources at Rayong province.

Current situation and local coastal resources This point highly caught the
attention from the local committees and suggested the important points; for instance
discharge waste water caused water quality degradation, coastal erosion, trespassing
coastal forest, illegal fishery and lacking of conservation knowledge causing
overexploitation, garbage problem at the community and tourism area and coral and
sea grass degradation. The core problems were from local people lack of awareness.

Therefore, the students should understand the current problems of their local area in
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order to be aware of the current situation and the local impact bring about to
conservation approach.

Proposed appropriated guideline of coastal resource conservation at
Rayong province for students in grade 6 The cultivated awareness in terms of
conservation through provided the understanding related to the current problems and
the impact on coastal resources for students was by set up the activities such as
collecting garbage along the beach, planting mangrove forest, setting up conservation
club and conservation camp. Moreover, the organizations both government and private
sector should support the conservation activities and continuously follow up.

The result of meeting of brainstorming and recommendation from local
committees presented the issues and the scope of study in order to develop local
knowledge context in terms of coastal resource conservation which was suitable for
local condition of Rayong province for students in grade 6 for the purpose of raising
awareness of the importance of local coastal resource and being able to adjust

knowledge into daily life.

4.2 The result of developed local knowledge context in coastal
resource conservation for students in grade 6 a case study Rayong

province

As analyzed the component of science subject for students grade 6 by
consider the relationship between learning core content and the information from
interviewing and the brainstorming, the researcher employed this information to
determine the local knowledge context scope in coastal resource conservation as
followed (Table 4-4) :
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Table 4.4: The scope of local knowledge context of coastal resource conservation

Subject Issues Objectives
1.Coastal - the meaning and the importance - To understand the meaning and the
resources of coastal resources importance of coastal resources
- The current situation of coastal - To know the current situation of
resources coastal resources
2Local coastal - Local coastal resources - To know the importance of each
resources - The importance and the current coastal resources
situation of local coastal resources - To awareness the problem and to be
able to use in the local area
3.Local coastal - Study the coastal ecosystem - To study the relationship between
ecosystem - Study the local coastal ecosystem coastal ecosystem and the local coastal

(a case study: Pak Nam Prasae
ecosystem)

- Global warming and the impact
on coastal zone
coastal

- Local resource

conservation guideline

ecosystem

- To recognize the value and the
importance of local coastal resource

- To concermn the problem and the
importance of local coastal resource

- To understand the coastal resource
conservation guideline and to be able to

use in the local area

After determined the local knowledge context scope about coastal resource
conservation, the researcher combined the analysis and the attitude to make the
learning innovation including science textbook for students in grade 6 (Appendix H)
and teacher handout (Appendix I) as well as the study achievement test about local

knowledge context in order to operate the next step

4.3 The result of local knowledge context tryout with the sample
group

After the researcher had developed the local knowledge context, it was
tryout with the sample group, which was the students in grade 6 at Rayong province,
was divided into 2 groups: the students were from schools nearby coastal zone in total

150 students and the students were from schools far from coastal zone overall 150
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students by using the Two independent sample test, the achievement test both pre-test

and post-test. The test used both group and the data were analyzed as followed:

4.3.1 The result of learning achievement test analysis
The learning achievement test had 30 questions with 30 scores which were
used with both the students from schools nearby coastal zone and the students from
schools far from coastal zone and the compared the result as followed :
4.3.1.1 The result of learning achievement Pre-test and Post-
test of students whose schools were nearby coastal zone
The Pre-test result of the average score (;) of learning
achievement was equal 19.44 (SD = 5.42) and the Post-test result was 23.09 (SD =
4.64). To compare the statistical different by using t-test was equal 10.88 which meant
the learning achievement test of Pre-test and Post-test of this group was statistically
different (Table 4-5). The local knowledge context in the coastal resource conservation

made the students more understand the coastal resource conservation (Appendix B).
Table 4.5: To compare average score ( ;) of achievement test Pre-test and Post-test of

students whose schools were nearby coastal zone

Group of students studied _

N X SD Max Min t Sig.
near coastal zone
Pre-test 150 1944 542 28
10.88* 0.00
Post-test 150 23.09 4.64 29

*Significant level at 0.05

4.3.1.2 The result of learning achievement Pre-test and Post-
test of students whose schools were far from coastal zone

The analysis found that the average score (x) of Pre-test of
learning achievement test was 19.13 (SD = 5.04) and the average score of Post-test
was 22.95 (SD = 3.77) when compared the statistical test t-test equaled 10.62 which
meant the learning achievement both Pre-test and Post-test was statistically different
(Table 4-6). Hence, the local knowledge context in the coastal resource conservation

made the students more understand the coastal resource conservation (Appendix B).
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Table 4.6: To compare average score (;) of achievement test Pre-test and Post-test of

students whose schools were far from coastal zone

Group of students

N X SD Max Min t Sig.
studied near coastal zone
Pre-test 150 19.13 5.04 28
10.62* 0.00
Post-test 150 22.95 3.77 30

*Significant level at 0.05

4.3.1.3 The result of learning achievement Pre-test of students
whose schools were both near and far from coastal zone

The result found that the Pre-test average score (;) of the
learning achievement of the students nearby coastal zone was 19.44 (SD = 5.42) and
the students far from coastal zone was 19.13 (SD = 5.04) presented that the learning
achievement of both groups was statistically indifferent (Table 4-7). The students both
nearby and far from coastal zone had knowledge about coastal resource conservation
before studied the local knowledge context about coastal resource conservation which
had similar detail (Appendix B).
Table 4.7: To compare Pre-test average score (;) of achievement test of students

whose schools were both near and far from coastal zone

Pre-test
Sample group N — SD Max Min t Sig.
(x)
Students studied closed coastal zone 150 19.44 5.42 28 5
0.52 0.60
Students studied far from coastal zone 150 19.13 5.04 28 4

4.3.1.4 The result of learning achievement Post-test of students
whose schools were both near and far from coastal zone

The result of Post-test average score (;) of learning
achievement of students nearby coastal zone equaled 23.09 (SD = 4.64) and the
students far from coastal zone was 22.95 (SD = 3.77) showed that the learning
achievement of both groups was significantly indifferent (Table 4-8). As a result, the
students from both groups had the knowledge in terms of coastal resource
conservation were not different after had studied the coastal resource conservation

(Appendix B).
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Table 4.8: To compare Post-test average score (;) of achievement test of students

whose schools were both near and far from coastal zone

Pre-test
Sample group N - SD Max Min t Sig.
(x)
Students studied closed coastal zone 150 23.09 4.64 29 030 076
Students studied far from coastal zone 150 2295 377 30 ’ ’

4.3.2 The result of attitude test towards coastal resource conservation
The researcher employed the attitude test which had 30 questions
altogether 90 scores with the students from both groups and conducted Pre-test and

Post-test and compared the result as followed
4.3.2.1 The Pre-test and Post-test of attitude test of the

students’ school nearby coastal zone

The result of attitude test average score (;) presented that the
Pre-test score was equal 71.11 (SD = 10.10) and the Post-test was equal 77.73 (SD =
6.90) when compared the statistical difference by using t-test was 17.18 which meant
the attitude, both Pre-test and Post-test, of students nearby coastal zone was
significantly different (Table 4-9); thus, the local knowledge context in coastal
resource conservation enhanced students awareness towards coastal resource
conservation (Appendix B)
Table 4.9: To compare average score (;) of attitude test Pre-test and Post-test of

students whose schools were nearby coastal zone

Students studied at schools near coastal zone ~ N x SD Max Min t Sig.
Pre-test 150 71.11 10.10 87

17.18* 0.00
Post-test 150 77.73 690 89

*Significant level at 0.05

4.3.2.2 The result of attitude test both Pre-test and Post-test of
students far from coastal zone

The result of attitude test average score (;) showed that the
Pre-test score was 70.72 (SD = 9.18) and the Post-test score equaled 77.33 (SD = 6.59)
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Therefore, the attitude of both groups towards coastal resource conservation was
similar (Appendix B).
Table 4.12: To compare Post-test average score ( ;) of attitude test of students whose

schools were both near and far from coastal zone

Samples N Post-test( ; ) Sb Max Min t Sig.
Students studied closed coastal zone 150 77.73 6.90 89
0.52 0.60
Students studied far from coastal zone 150 77.33 6.59 88 56

4.3.3 Result of re-testing effectiveness test
The local knowledge context “coastal resource conservation” was tested
again for analyzing its effectiveness on the first semester in 2010 in order to assure the
study achievement and the attitudes towards coastal resource conservation from 30
schools’ representatives both nearby and far from coastal areas which had the results
as followed:
4.3.3.1 Study achievement analysis result
This research found that the study achievement of both groups
was significantly indifferent (Table 4.13). The average score of study achievement of

these 2 groups was quite similar (Appendix B).

Table 4.13: To compare Post-test average re-testing score (;) of achievement test of

students whose schools were both near and far from coastal zone

Samples N Post-test( ; ) SD Max Min t Sig.
Students studied closed coastal zone 30 22.67 4.14 28 7 013
1. .1
Students studied far from coastal zone 30 20.97 5.67 28

4.3.2.1 Coastal resource conservation attitude result

The study showed that the coastal resource conservation
attitudes were significantly indifferent (4.14). The attitudes of both groups after
studied this local knowledge context about coastal resource conservation were similar;
additionally, comparing this average score with the first time found that it was

relatively similar (Appendix B).
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Table 4.14: To compare Post-test average re-testing score (;) of attitude test of

students whose schools were both near and far from coastal zone

Samples N Post-test( ; ) SD Max Min t Sig.

Students studied closed coastal zone 30 77.03 746 88 62 0.11 0.91

Students studied far from coastal zone 30 76.83 6.65 87 63
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CHAPTER YV
DISCUSSION

The coastal resources are vital for both terrestrial ecosystems and marine
ecosystems; moreover, the social and environmental condition, at the present time,
was influenced by the economic system towards marine resource utilization which
severely deteriorated. Therefore, humans should maintain and conserve their resources
for their future needs.

To raise people awareness is the first step of conservation as well as it
leads to the sustainable attitude and behavior. The researcher, thus, developed the local
knowledge context in terms of coastal resource conservation, which is important for
learning process and enhances awareness related to coastal resource conservation, a
case study Rayong province.

The objectives of this research were to develop and to test the local
knowledge context comparing with the learning achievement, including the attitude
towards the local knowledge context, both Pre-test and Post-test, between schools

nearby and far from coastal zone which were discussed as followed:

5.1 To analyze the local learning curriculum about coastal resource

conservation

The developed local knowledge context is in line with the Basic Education
Curriculum B.E 2544 (A.D. 2001) which is the core curriculum determined by
Ministry of Education that the schools or any involvement develop or their own
knowledge context in relation to their local resources together with local resource
conservation for sustainable use and natural resource and environmental management;
similarly, Akekerin Seemahasan (2003) mentioned that the developed knowledge
context to meet the Basic Education Curriculum B.E 2544 (A.D. 2001) standard

should study the local needs as economic, social, political dimensions and way of
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living that was important for learners, families and communities; furthermore, the
content should emphasize on knowledge, skill and experience both in present time and
in future for themselves, families and communities.

At the developed knowledge context stage, the researcher, besides,
analyzed documents and related researches on the subject of coastal resource
conservation plus with science subject through interviewing teachers, student
representatives and parents in order to explore their needs and the suitability of local
knowledge context. The concept of Taba (1962) about developed local curriculum had
the analysis process as diagnosis of needs by survey the problems, social and learners’
needs in line with Suthathip Kadkaew (2008), Piyanuch Piamwiriyawong (2005) and
Suparat Intarasuwan (2005) specified that to develop learning unit was connected to
the community potential and needs that started from survey a general information and
communities’ needs including interview teachers before developed learning unit. The
effectiveness test result presented that the learning unit, which met the needs and was
suitable for local resources, could adapt in teaching and caused the knowledge base as
well as enhanced the learners’ awareness in local resource conservation.

As from interviewed the communities representatives, the researcher found
that the teaching as coastal conservation mostly highlighted each coastal resource; at
the same time, it specified the coastal resources near school areas that vastly are
mangrove forest. Furthermore, there was school activities concerned the coastal
resource conservation for students to participate their local coastal resource
conservation which was the collaboration between government organizations and
private sectors. This reflected that the schools in this research did not determine their
core curriculum with having same standard within province but the knowledge
context, in fact, was separated each local area. As a result, this study regarded as the
teaching process development that cooperated by the representatives from Rayong
province to make the content being more appropriated with coastal areas in order to
provide knowledge and understanding of local coastal resource importance linking
with other ecosystems as well as the local current problems; besides, the most
importance of this research was to adapt the knowledge context to their coastal

resource condition.
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5.2 To develop the local knowledge context on “coastal resources

conservation” for students in grade 6 a case study Rayong province
The local knowledge context process was essential for developed
knowledge context through the local communities participation in making their own
local knowledge context along with Boongam Channgoen (2009) mentioned that the
community participation in research about local curriculum development was the
communities should involve in every step by sharing opinion and problem for the sake
of considerable knowledge context before used in schools. The researcher set up the
brainstorming for the local committees, including local representatives, institute
representatives and organization staffs related to the local coastal resource
conservation. This meeting greatly emphasized on determined contents which were
appropriated for local coastal resource; meanwhile, it was the local network among
communities, institutes and organizations. The requirement of meeting was to make
the handout for both teachers and students. Bureau of Academic Affairs and
Educational Standard (2006) and Jeerayu Phaengphut (2007) expressed that the local
knowledge context form could make in various characteristics and forms in order to
meet the knowledge context standard and to be suitable for local needs. The first
method was proposed to create more instruction media or to develop journal, such as
book, handout, reference book and exercise book, and to carry out the activities
together with local knowledge context evaluation for being up to date. The researcher,
besides, developed the documents plus with handout book and teacher handouts for
the purpose of testing and figuring the local knowledge context effectiveness with the

student sample in Rayong province.

5.3 Tryout of local knowledge context on “coastal resources

conservation” with the sample group

After developed local knowledge context, it was tryout with the sample
students both whose schools were near and far from the coastal zone. It found that the
study record of both groups statistically increased at level 0.05 which implied that the

developed local knowledge context was suitable for students in Rayong province;
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developed local knowledge context was suitable for students in Rayong province;
consequently, the coastal resource conservational knowledge was enhanced in line
with this research hypothesis and the research of Suthathip Kadkaew (2008) developed
learning unit on “the way of living and coastal ecosystem at Ban Sahakom
Community” a case study Phanthainorasigwittaya School Samut Sakhon province with
the students in grade 7 presented that the study record of sample was statistically
increased at level 0.05.

The attitude of students, who studied both near and far from coastal zone,
towards coastal resource conservation found that their attitude was statistically
increased at level 0.05 corresponding to the research hypothesis and Jittra Wuthichok
(2008) studied about environmental education highlighted the average score of pre-test
of students in grade 4 significantly increased at level 0.05.

Considering, to examine the study record score and the attitude test
towards coastal resource conservation of students, both nearby and far from coastal
zone, showed that their average score increased after they had studied the developed
local knowledge context; as well as, to compare the average score of pre-test and post-
test presented that the local knowledge context was appropriated for schools where
were far from the coastal zone and could enhance the coastal resource conservation
awareness after they had studied as well.

Moreover, considering the differences of minimum score of study
achievement and students’ attitude of both groups found that the minimum score was
higher after studied which presented the local knowledge context effectiveness. The
developed local knowledge context increasingly created knowledge and attitudes
towards coastal resource conservation especially the students who had fewer attitudes
more understood the contents.

After tested the effectiveness again in the first semester, this research
found that the average score of study achievement and attitudes towards coastal
resource conservation had similar with the first trial. Students studied both nearby
coastal areas and far from coastal areas confirmed that this developed local knowledge
context could enhance knowledge and attitudes towards coastal resource conservation

after studied.
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Therefore, the researcher conceived that the local coastal resource
conservation approach in Rayong province, including institutes and related
organizations, could apply this method in development and adaptation stage through
setting learning activities in order to build knowledge and awareness in terms of
coastal resource conservation to local students who studied both near and far from the
coastal zone; additionally, to adjust it in their daily life for sustainable coastal

resources conservation.
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CHAPTER VI
CONCLUSION

The objectives of this study was to develop the local knowledge context
related to coastal resource conservation and to study the developed local knowledge
context efficiency through th¢ study achievement test and the attitude test, which were
conducted Quasi-Experimental Research with 300 students studying in grade 6 from
Rayong province that were divided into 2 groups: the students studied near the coastal
zone and the students studied far from the coastal zone, could be summarized as

followed:

6.1 To analyze the local knowledge context development about coastal

resource conservation

The researcher analyzed documents and related researches about the
coastal resource conservation and the local knowledge context development
corresponding to the Basic Education Curriculum B.E. 2544 (A.D. 2001); then,
combined all this information to be local knowledge context scope as well as
interviewed the science teachers in grade 6 around the coastal areas of Rayong
province, parent representatives and student representatives in order to gather the
information being a part of local knowledge context scope. Afterward, there was the
brainstorming for the local committee who came from various fields in relation to
coastal resource conservation at Rayong province to share their idea in order to

develop local knowledge context and point including their recommendations.



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Technology of Environmental Management) / 67

6.2 To develop the local knowledge context on “coastal resources

conservation” for students in grade 6 a case study Rayong province

The local knowledge context was determined the scope of content
following as the knowledge context 2: Life and Environment in grade 6, the processes
were developed as followed:

Step 1: Study the documents related to the Basic Education Curriculum
B.E. 2544 (A.D. 2001) altogether with related documents about coastal resource
conservation at Rayong province.

Step 2: Analysis information about coastal zone condition in Rayong
province together with the current conservation approaches.

Step 3: Determine the coastal zone content and the coastal resource
guideline considered the scope of content and the science standard content 2: Life and
Enviroriment (grade 6) as the Basic Education Curriculum B.E. 2544 (A.D. 2001).

Step 4: Draft content was suitable for the local area through synthesis the
coastal resource of Rayong province plus with the core curriculum and the learning
standard as well as interviewing the representatives namely teachers, students, parents
and related staffs at Rayong province.

Step 5: Brainstorming concerning to knowledge based related to coastal
resource conservation at Rayong province by the scholars and related involvement
such as teachers, lecturers, administrations, related staffs at Rayong province.

Step 6: Synthesis and determining the knowledge based of coastal resource
conservation included into 3 main parts:

1. Coastal resources

- Its meaning and its importance

- Its current situation
2. Local coastal resources

- the coastal resources.

- its importance and current situation of local resources
3. Local coastal ecosystem

- Study of the coastal ecosystem

- Study of the local ecosystem (a case study Pak Nam Pra Sae

ecosystem)
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- Global warming and its effect on coastal zone

- Local coastal conservation approach

The development of local knowledge context was in line with the Basic
Education Curriculum B.E. 2544 (A.D. 2001), 8 hours for study; afterwards, this
developed content was employed with the non-target students (30 students) of Wat
Takhentong school, Mueang district, Rayong province to figure out the mistake and to
test the study achievement test and the attitude test before tryout with the sample
group.

Furthermore, this local knowledge context was tested again with the
student representatives from the school nearby coastal area in first semester 2010. This
test showed that the results of study achievement and attitudes towards coastal
resource conservation was significant indifferent; additionally, the average score was
quite similar with the test at the first time that assured the local knowledge context was

able to use in reality.

6.3 The local knowledge context tryout

6.3.1 Pre-test and post-test result of learning achievement

The learning achievement test had 30 questions with 30 total scores and it
was used to test with the students whose schools were near and far from coastal zone.
The researcher conducted pre-test and post-test to compare the result.

This study found that the students from these 2 groups had the post-test
score higher than the pre-test score. Moreover, comparing the average score of these 2
groups, both pre-test and post-test, was not statistically different. Therefore, it
concluded that the developed local knowledge context effectively provided knowledge
in coastal resource conservation to the sample groups, both studied near and far from

coastal zone.

6.3.2 Pre and post test result of attitude test towards coastal resource

conservation
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The researcher conducted the attitude test 30 questions with 90 total scores
with the samples, both studied near and far from coastal zone; as well as, did the pre-
test and post-test in order to compare their attitude towards coastal resource
conservation.

Thus, the result found that these 2 sample groups significantly had the
post-test average score higher than the pre-test. Furthermore, the comparing result of
these 2 groups, both pre-test and post-test, showed that the average score of attitude
test about coastal resource conservation was significantly indifferent. In short, the
developed local knowledge context highly enhanced the coastal resource conservation

awareness to students both studied near and far from coastal areas.

6.4 Research recommendation

6.4.1 The local knowledge context on “coastal resource conservation” was
developed and was tryout the effectiveness that presented the students more
understood and greatly enhanced their coastal resource conservation awareness.
Hence, it was appropriated to disseminate to the institutes at Rayong province or areas
connecting to the coastal zone for promoting students and teachers to learn and

employ it.

6.4.2 This local knowledge context development should be applied at the
related organizations regarding to the coastal resource conservation to be children

media and suitable for the students.

6.4.3 This local knowledge context was not suitable only for the people
live nearby the coastal area but also for the people live far from the coastal zone to
enhance their understanding and attitude towards coastal resource conservation plus

with knowing the appropriated coastal resource conservational approaches.

6.4.4 The teaching process of local knowledge context conducted by the

school teachers throughout the process.
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6.4.5 During the brainstorming of local scholars, it found that many sectors
all agreed the raising awareness in conserved coastal resource was essential and should
be applied in other resources as well; consequently, the students highly understood its

importance.

6.4.6 The development of local knowledge context was to increase school
techniques and to developed knowledge context guideline about coastal resource
conservation; thus, there should promote the teachers learning the developed local

knowledge context process in order to enhance students’ awareness.

6.5 Future research recommendation

6.5.1 The local knowledge context should be developed each important
coastal resource especially soil resources, mineral resources and fisheries resources
which are important for local area as well as conserve in order to provide knowledge

and understanding the appropriated local resource conservation guideline.

6.5.2 The local knowledge context should be improved the important
tourism coastal in Rayong province through providing the beautiful and pristine

resources to make local people be proud and value highly of their local resources.

6.5.3 The local knowledge context about coastal resource conservation
should have in every level such as in grade 1-5 or high school level so the students

will have the appropriated knowledge context.

6.5.4 Should develop the local knowledge context in other subjects;
therefore, the students are able to know the relationship between the coastal resources

and other knowledge contexts.
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6.5.5 Should develop the local knowledge context about coastal resource
conservation in other instruction media such as multimedia or camping to make

students be more interested in the content and various activities for teaching.
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, o | Soudeougn | Snudaougn | Amowende AT WA
o lunguge®,) | lunguér®) | P=(P,+ P20 =(P,- P)/n
1* 2 5 0.22 -0.19
2 7 3 0.31 0.25
3 7 3 0.31 0.25
4 7 3 0.31 0.25
5 6 2 0.25 0.25
6 7 3 0.31 0.25
7 6 2 0.25 0.25
g 4 2 0.19 0.13
9* 3 0 0.09 0.19
10 7 2 0.28 031
11 1 ! 0.06 0.00
12 6 2 0.25 0.25
13 7 2 0.28 031
14 7 3 0.31 0.25
15 7 2 0.28 031
16* 7 2 0.28 0.31
17 7 2 0.28 031
18 6 2 0.25 0.25
19 7 1 0.25 0.38
20 7 3 0.31 0.25
21 6 I 0.21 031
22 6 2 0.25 0.25
23 5 3 0.25 0.13
24 7 1 0.25 0.38
25 7 1 0.25 0.38
26* 6 5 0.34 0.06
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28* 2 1 0.09 0.06
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30 6 4 0.31 0.13

31 6 2 0.25 0.25
32% 4 3 0.22 0.06
33* 4 0 0.13 0.25
34 7 3 031 0.25
35+ 2 0 0.06 0.13
36+ 3 2 0.16 0.06
37* 7 1 0.25 0.38
38* 6 2 0.25 0.25

39 6 2 0.25 025
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QX

auil | NuUIUASLUU (X) X’ auft | $uazuuy (X) X
1 15 225 16 34 1,156
2 37 1,369 17 11 121
3 15 225 18 22 484
4 16 256 19 29 841
5 36 1,296 20 28 784
6 25 625 21 28 784
7 36 1,296 22 25 625
8 31 961 23 37 1,369
9 26 676 24 17 289
10 40 1,600 25 22 484
11 31 961 26 9 81
12 36 1,296 27 24 576
13 35 1,225 28 23 529
14 33 1,089 29 45 2,025
15 24 576 30 16 256

3 806 649,636
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3ol §nuunuaeugn () | dadiuvesdaeugn (P=X/30) | dadiuvesdaouiia (Q=P-1) | PQ
1 18 0.60 0.40 » 0.24
2 21 0.70 0.30 0.21
3 21 0.70 0.30 0.21
4 19 0.63 0.37 0.23
5 19 0.63 0.37 0.23
6 21 0.70 0.30 0.21
7 18 0.60 0.40 0.24
8 11 0.37 0.63 0.23
9 3 0.10 0.90 0.09
10 23 0.77 0.23 0.18
11 2 0.07 0.93 0.06
12 22 0.73 0.27 0.20
13 23 0.77 0.23 0.18
14 23 0.77 0.23 0.18
15 21 0.70 0.30 0.21
16 21 0.70 0.30 0.21
17 24 0.80 0.20 0.16
18 18 0.60 0.40 0.24
19 20 0.67 0.33 0.22
20 24 0.80 0.20 0.16
21 10 0.33 0.67 0.22
22 22 0.73 0.27 0.20
23 14 0.47 0.53 0.25
24 18 0.60 0.40 0.24
25 21 0.70 0.30 0.21
26 25 0.83 0.17 0.14
27 5 0.17 0.83 0.14
28 7 0.23 0.77 0.18
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s 4 | SmIuAUABLgD daduvoadaougn dadnveafnouia
v X) (P = X/30) (Q=P-1) P
29 12 0.40 0.60 0.24
30 21 0.70 0.30 0.21
31 21 0.70 0.30 0.21
32 9 0.30 0.70 0.21
33 7 0.23 0.77 0.18
34 23 0.77 0.23 0.18
35 7 0.23 0.77 0.18
36 16 0.53 0.47 0.25
37 17 0.57 0.43 0.25
38 ' 21 0.70 0.30 0.21
39 10 0.33 0.67 | 0.22
40 17 0.57 0.43 0.25
41 12 0.40 0.60 0.24
42 11 0.37 0.63 0.23
43 17 0.57 0.43 0.25
44 12 0.40 0.60 0.24
45 11 0.37 0.63 0.23
46 19 0.63 0.37 0.23
47 10 0.33 0.67 0.22
48 7 0.23 0.77 0.18
49 15 0.50 0.50 0.25
50 17 ’ 0.57 0.43 0.25
Z PQ =10.36
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Siduil Audi AZLUUITIN Tnoglunguazuuy
1 23 89 43
2 30 89 9
3 9 88 N
4 28 88 9
5 21 87 9
6 13 86 9
7 18 85 9
8 22 83 thunan
9 25 83 1hunang
10 8 82 thunan
11 15 82 thunaw
12 16 82 thunaw
13 24 82 thuna
14 26 82 thunas
15 29 82 thunan
16 11 81 thunaw
17 14 81 thunan
18 10 80 thunan
19 2 79 thunaw
20 3 78 thunan
21 20 - 78 1hunan
22 5 71 1hunan
23 17 70 1hunan
24 7 69 M
25 27 68 9%1
26 4 67 (50;1
27 19 67 ﬁoh
28 6 58 #
29 1 55 9%1
30 12 54 fn




Fac. of Grad. Studies, Mahidol Univ. M.Sc¢.(Technology of Environmental Management) / 89

A5 6 HAAIAIBIUIIT UNVBILVLSAIANR

, | fzuuumds | azuuumdeves | Avwulnlsou | Acaunlsou 1 t-test
o voINquga(x,) | ndudi(x) | seanguge (S2) | zesngus (S2)
1 2.57 1.71 0.79 0.76 2.08
2 2.86 1.86 0.38 0.38 4.95
3 3.00 2.57 0.00 0.53 2.12
4 2.86 1.86 0.38 0.38 4.95
5 3.00 2.14 0.00 0.69 329
6 2.86 1.86 0.38 0.38 495
7 2.86 2.00 0.38 0.58 3.29
8 2.86 1.57 0.38 0.53 5.20
9 3.00 2.00 0.00 0.58 4.58
10 2.86 1.86 0.38 0.38 4.95
1 2.86 1.86 0.38 0.69 3.36
12 2.86 1.86 0.38 0.90 2.71
13 3.00 2.57 0.00 0.53 2.12
14 2.71 1.86 0.49 0.38 3.67
15 3.00 2.57 0.00 0.53 2.12
16 2.71 1.71 0.76 0.76 2.48
17 3.00 2.43 0.00 0.53 2.83
18 3.00 2.14 0.00 0.69 3.29
19 2.86 1.71 0.38 0.49 4.90
20 3.00 243 0.00 0.53 2.83
21 3.00 1.86 0.00 0.69 438
22 3.00 243 0.00 0.53 2.83
23 3.00 2.29 0.00 0.49 3.87
24 2.86 2.14 0.38 0.38 3.54
25 3.00 229 0.00 0.76 2.50
26 3.00 2.00 0.00 0.82 3.24
27 3.00 2.57 0.00 0.53 2.12
28 3.00 1.71 0.00 0.49 6.97
29 2.86 2.14 0.38 0.90 1.94
30 3.00 2.57 0.00 0.53 2.12




Anchalee Maliwan

Appendices / 90
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QX

AUA | IUIUAZLUU (X) X aun | iaunzuul (X) X
1 55 3,025 16 82 6,724
2 79 6,241 17 70 4,900
3 78 6,084 18 85 7,225
4 67 4,489 19 67 4,489
5 71 5,041 20 78 6,084
6 58 3,364 21 87 7,569
7 69 4,761 22 83 6,889
8 82 6,724 23 89 7,921
] 9 88 7,744 24 82 6,724
10 80 6,400 25 83 6,889
11 81 6,561 26 82 6,724
12 54 2,916 27 68 4,624
13 86 7,396 28 88 7,744
14 81 6,561 29 82 6,724
15 82 6,724 30 89 7,821

7 2,326 183,182
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a15197 8 sl (Q_S7)

Joil anumlssou s, Foil anuutlsilsiu (s,
1 0.76 16 0.78
2 0.66 17 0.43
3 0.38 18 0.76
4 0.56 19 0.63
5 0.58 20 035
6 0.63 21 0.68
7 0.63 22 0.51
8 0.61 23 0.43
9 0.57 24 0.47
10 0.57 25 0.48
1 0.67 26 0.61
12 0.73 27 031
13 0.43 28 0.73
14 0.56 29 0.66
15 0.57 30 0.35

5 17.07
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A31384 (Pre-test) ATHAIMIITU (Post-test) voanguiinFounisoululsuSoulndmeilanzia $1uu 150

AU
poumsiteu | namsSeu | wamanzuuufeuiSey WamASIHUnBUSEUIa
i (Pre-test) (Post-test) Hazvasau (D) naaseuenMaIaes (DY)

1 14 25 11 121

2 14 24 10 100

3 17 27 10 100

4 - 13 23 10 100

5 24 27 3 9

6 21 23 2 4

7 27 25 -2 4

8 25 27 2 4

9 27 24 3 9

10 18 26 8 64

1 22 27 5 25

12 19 22 3 9

13 19 22 3 9

14 15 19 4 16

15 21 26 5 25

16 24 28 4 16

17 23 24 1 1

18 21 27 6 36

19 19 22 3 9
20 26 24 2 4
21 19 26 7 49
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AU (#D)
5 | Peumateu | wasmsiSeu | wamensuwuiewSew | waAnpzuwuneuSuuiaz
it (Pre-test) (Post-test) HazHaaseY (D) . wdsSauenmdsaes ()

22 23 27 4 16
23 20 22 2 4
24 13 21 8 64
25 20 26 6 36
26 13 22 9 81
27 16 24 8 64
28 16 27 1 121
29 23 27 4 16
30. 18 24 6 36
31 28 27 -1 1
32 19 15 4 16
33 19 26 7 49
34 21 26 5 25
35 10 29 19 361
36 22 27 5 25
37 14 28 14 196
38 23 25 2 4
39 18 26 8 64
40 23 28 5 25
41 21 26 5 25
42 11 21 10 100
43 18 16 -2 4
44 21 28 7 49
45 23 27 4 16
46 21 27 6 36
47 17 19 2 4
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{ o [ = I '
My 1 uﬁmmml?ﬂmﬁamzuuuﬁ]mmsmﬂamwwaanqwﬁmanm’%au (AZUUMIAY 30 AZUUU) NBY

MU (Pre-test) UAZNAIMSS U (Post-test) uaanguiiniSeunGoululsaoulndmefinzia s1uu 150

AU (AD)
4 | neumsiduy | wasmaSeu | wamanzuuuneuiSeu WasenzuuuReMISaUIaS
i (Pre-test) (Post-test) HaznauIau (D) nasSeueniaIaes (DY)

48 20 23 3 9
49 20 29 9 81
50 22 28 6 36
51 22 27 5 25
52 27 28 1 1
53 27 28 I 1
54 28 28 0 0
55 14 18 4 16
56 . 21 23 2 4
57 18 18 0 0
58 21 16 -5 25
59 28 28 0 0
60 9 19 10 100
61 15 15 0 0
62 24 26 2 4
63 9 17 8 64
64 15 15 0 0
65 28 28 0 0
66 18 22 4 16
67 27 28 1 1
68 23 25 2 4
69 17 17 0 0
70 24 28 4 16
71 23 25 2 4
72 28 29 1 1
73 25 25 0 0
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{ o o < o 3
AN 1 lLﬁﬂQﬂ'l'illﬁﬂUlﬁU'Uﬂ?y’uuuﬂWﬂﬂTiVIﬂﬁﬂU?ﬂWﬁﬁl’q‘ﬂﬁ‘ﬂ']qﬂ'lilgﬂu (AU 30 AZUUY) NDY

MSIOU (Pre-test) LATNAINTITOU (Post-test) vosnguiinGeouiidenluTseGoulndmesimen Sy 150

AU (si0)
5 | newmudew | wiwsdow | wesnazmudewdeu | masensuuumewSevias
nu (Pre-test) (Post-test) uazvauseu (D) naussuenidITes (D)

74 21 26 5 25
75 19 24 5 25
76 24 26 2 4
77 6 10 4 16
78 16 26 10 100
79 22 23 1 1
80 21 27 6 36
81 18 25 7 49
82 . 19 20 1 1
83 23 26 3 9
84 9 22 13 169
85 15 18 3 9
86 7 9 2 4
87 16 17 1 1
88 15 17 2 4
89 28 29 1 1
90 9 21 12 144
91 25 25 0 0
92 26 27 1 1
93 24 27 3 9
94 18 22 4 16
95 24 29 5 25
96 26 28 2 4
97 13 27 14 196
98 16 29 13 169
99 18 23 5 25
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13199 1 llﬂﬂ\iﬂ'l'i&‘lﬁEJ‘ULﬁEI‘]JﬂZLluui]’lﬂﬂ'liﬂﬁﬁﬂ‘u’lﬂﬂﬁﬂlli]‘ﬂﬁﬂNﬂﬁﬁﬂu (ALUUUAY 30 ASLUY) ABU

A8U (Pre-test) 1AZHAINITIEOU (Post-test) voanguiniSouiSoululsauSoulndriolanzia §1uau 150

AU (AD)
o | newmsiten | wdsmstew | wasensuuudewSeu | mameRsuuuneuBSHuIaE
i (Pre-test) (Post-test) HaZHASISEY (D) vasiseugnfIaIaes (D)
100 16 20 4 16
101 20 20 0 0
102 26 25 -1 1
103 1 12 1 1
104 13 1 -2 4
105 25 27 2 4
106 12 16 4 16
107 15 20 5 25
108. 24 27 3 9
109 21 21 0 0
110 16 18 2 4
11 28 29 1 l
112 0 13 3 9
13 23 24 1 1
114 15 20 5 25
15 18 17 -1 1
116 24 27 3 9
117 5 8 3 9
118 15 21 6 36
119 23 23 0 0
120 22 26 4 16
121 24 26 2 4
122 7 16 9 81
123 25 27 2 4
124 10 25 15 225
125 18 25 7 49
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1 os s < < ’
AN 1 llﬁﬂﬂﬂ1illr§ElllL‘I?IEl“lJﬂ3lL‘Llu%1ﬂﬂ'Iiﬂﬂﬁﬂﬂ?ﬂﬂﬂﬁui]ﬂﬁﬂ"lﬂﬂ'ﬁsﬂu (AzuUAY 30 ASLUU) NDY

L=} [Y ot 1 CN=) o a =) ¥ Y 3
51501 (Pre-test) LAZHAIMSISOU (Post-test) voanguiinGeunGoululsaseulnameianza 1w 150

AU (AD)
5 | reumsiSou | ndaimadeu | wamensuuuneuiSEY WaA1ASIUUABUIS A
i (Pre-test) (Post-test) naznasew (D) nassuanfIasaes (DY)
126 20 22 2 4
127 15 18 3 9
128 10 10 0 0
129 19 19 0 0
130 13 20 7 49
131 15 16 1 1
132 10 19 9 81
133 20 25 5 25
134 . 23 24 1 1
135 22 24 2 4
136 13 24 11 121
137 25 22 -3 9
138 21 23 2 4
139 25 26 1 1
140 20 23 3 9
141 25 25 0 0
142 26 24 2 4
143 21 23 2 4
144 24 23 -1 1
145 18 21 3 9
146 26 21 -5 25
147 18 20 2 4
148 19 20 1 1
149 24 24 ' 0 0
150 28 29 1 1
WA 2,916 3,464 548 4,520
Aundy 19.44 23.09 3.65 30.13
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319N 2 !Lﬁﬂﬂﬂ15l1ﬁﬂﬂlﬂﬂvﬂ$ltuu%"lﬂﬂﬁWﬂﬁﬂﬂ’]ﬂﬂﬁﬁﬂi}ﬂﬁﬂﬂﬂﬁﬁ'ﬂu (ATLUUAN 30 ASLLUY) NBU

- o o v o A da a 1 v o
N15t58%U (Pre-test) WATHAINITITEU (Post-test) ‘U@Qﬂquuﬂﬁﬂu'ﬂﬁﬂuiuIius&u"’N“’lﬂﬂnﬂﬂQ'ﬂzla 1UIY

150 AV
L | PeumsBeu | waimsBey | warenzuwuneMBEM | WA IRzUMURBMSHUIDS
e (Pre-test) (Post-test) HazHAAIH (D) nauTeueniidsaes (D)

1 16 23 7 49
2 10 17 7 49
3 18 22 4 16
4 13 26 13 169
5 11 16 5 25
6 26 23 3 9
7 21 21 0 0
8 6 27 21 441
9. 22 23 1 1
10 14 24 10 100
i 26 23 -3 9
12 13 23 10 100
13 18 24 6 36
14 13 24 1 121
15 21 23 2 4
16 1 19 8 64
17 19 23 4 16
18 20 21 1 1
19 16 24 8 64
20 23 22 -1 1
21 21 23 2 4
22 19 21 2 4
23 22 24 2 4
24 20 24 4 16
25 18 23 5 25
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{ o s 4 o 4
A5 2 llﬁﬂﬂﬂ'ﬁlﬂ?ﬂﬂlﬁﬂﬂﬂzlluuﬁnﬂﬂ'li"ﬂﬂﬁe‘u’)ﬂNﬁﬁuqm'ﬁﬂ'l\?ﬂ"liﬁﬂu (ATUUUIAY 30 ASLLUY) NDU

4 o =) i o e d’ ) = 1 y o
NTIT8U (Pre-test) HASHAINTLTUU (Post-test) ﬂlﬂﬂﬂf}ﬁ\luﬂ!iﬂu'ﬂ!iﬂui‘uTiﬁliﬂuﬂ'lﬁ]‘lﬂ‘]ﬂﬂﬂﬂ‘lma TUIU

150 AU (#D)
4 | reumsSen | ndsmsBew | wadenzuwuneuiSau | wamenzuwuneuiSauaz
i (Pre-test) (Post-test) HazHasau (D) MaaksuentIaIaes (D)
26 19 23 4 16
27 23 23 0 0
28 10 9 -1 1
29 23 26 3 9
30 18 27 9 81
31 18 23 5 25
32 22 25 3 9
33 17 21 4 16
34. 19 18 -1 1
35 19 18 -1 1
36 23 25 2 4
37 21 23 2 4
38 16 20 4 16
39 20 21 1 1
40 23 23 0 0
41 26 24 2 4
42 26 25 -1 1
43 26 25 -1 1
44 22 24 2 4
45 25 24 -1 1
46 26 25 -1 1
47 23 18 -5 25
48 21 22 1 1
49 8 19 11 121
50 27 22 -5 25
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P ) o @ = = < I
AN 2 ltﬁﬂﬂﬂ'ﬁlﬂgﬂﬂmtﬂlﬂzlluuﬂ“lﬂﬂ"ﬁVIﬁffﬂ‘U’JﬂNﬁﬂqu’V]ﬁ‘V]Nﬂﬁliﬂu (ATUUURY 30 ASLUY) NBU

P o = 1w A o a 1 3 y o
151584 (Pre-test) LHASHAINITLIIIU (Post-test) ﬂlﬂ\iﬂquuﬂﬁEJ‘L!'VIliﬂuiuIiﬂliﬂuﬂ’liinﬂﬂﬂﬂﬂiﬂzlﬁ FIUIU

150 Y (AD)
4 | neumsBeu | wdwimsSew | wamenzuuuneMSEY HamansIUUNoUTIIaS
aum (Pre-test) (Post-test) gazvaasen (D) waaseauenfIaIaes (DY)

51 25 24 -1 1
52 23 21 -2 4
53 22 21 -1 1
54 20 21 1 1
55 20 23 3 9
56 21 23 2 4
57 24 22 -2 4
58 23 23 0 0
59, 12 23 11 121
60 10 27 17 289
61 21 22 1 1
62 7 12 5 25
63 25 24 -1 1
64 21 27 6 36
65 18 17 -1 1
66 13 21 8 64
67 17 21 4 16
68 20 24 4 16
69 16 21 5 25
70 22 26 4 16
71 24 27 3 9
72 9 13 4 16
73 23 23 0 0
74 21 25 4 16
75 17 16 -1 1
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4 [ LY & g 1
a13197 2 uaaamsnfSouisuazuuuainmsnageuIaNadugNENIMSIToU (AZUUWAL 30 ASIUY) ABY

o o ~ t o a  Aa = ’ v °
N15158% (Pre-test) LAZHAINTITLIBU (Post-test) “fNﬂql’uﬂliﬂu'ﬂﬁﬂuiuii\]ﬁUuﬂ'l‘ﬁl'lﬂﬁnﬂnqvlzla 1UIU

150 v (#0)
o | fewmsiSuu | wdsmsBou | wasiensuuunewEey HaAIATIHUABMISIUIAS
it (Pre-test) (Post-test) HazvoIeu (D) nduSuvenfiages (D7)

76 14 18 4 16
77 17 16 -1 1
78 21 22 1 1
79 21 29 8 64
80 4 1 7 49
81 17 16 -1 1
82 18 28 10 100
83 16 21 5 25
84, 13 24 11 121
85 9 24 15 225
86 24 26 2 4
87 13 19 6 36
88 22 28 6 36
89 24 27 3 9
90 24 21 -3 9
91 25 28 3 9
92 13 17 4 16
93 26 23 -3 9
94 22 29 7 49
95 26 24 2 4
96 15 17 2 4
97 22 27 5 25
98 22 24 2 4
99 18 23 5 25
100 15 23 8 64




Anchalee Maliwan

Appendices / 102

$ Y] s = o 1
13197 2 waaamaSsuieuasiu AN NATE D TANAFNNENINSE EU (ATUUWAN 30 AZLUY) AOU

=2 o =3 ] i L= d' - = 1 y °
538U (Pre-test) LLAZHAINITITOU (Post-test) ﬂﬂiﬂquuﬂlifJ‘Ll'YI!ﬂluﬁluiﬁQliﬂu‘"“ﬁnﬂiﬂﬂﬂ@ﬂzm MUY

150 AU (#D) -
o | Pewmafeu | ndimaden | wasensuuunewiuy HamIAZIUUNOUISUIAZ
i (Pre-test) (Post-test) wazvaaseu (D) Hassuanmasaes (D)

101 20 25 5 25
102 22 23 1 1
103 19 25 6 36
104 10 22 12 144
105 20 29 9 81
106 25 21 -4 16
107 23 24 1 1
108 20 23 3 9
109 25 26 1 I
110 18 21 3 9
111 7 14 7 49
112 13 16 3 9
113 18 29 11 121
114 25 23 2 4
115 24 26 2 4
116 22 24 2 4
117 20 23 3 9
118 12 23 11 121
119 21 25 4 16
120 22 30 8 64
121 23 23 0 0
122 26 29 3 9
123 16 21 5 25
124 21 27 6 36
125 23 26 3 9
126 15 22 7 49
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A15190 2 lLE‘WNﬂ'liﬂ_r%ﬂluﬁﬂUﬂz!Luu‘ﬂ'Iﬂﬂ'15ﬂﬂﬂﬂﬂ’)ﬂﬂﬁﬁuq‘lﬂﬁﬂ“ﬂﬁﬁﬂu (ATUUULAN 30 AZLUY) NOU

=) o ~ U £ N d' =) = T Y o
151584 (Pre-test) LATYAINITTHU (Post-test) VOINGUINFouNToululssSourinninmedanzia $1uu

150 AU (AD)
5 | Peumateu | wdamsSew | wamenzuwuwnewSew | wamsnzuuunewSaumay
i (Pre-test) (Post-test) uazvaaseu (D) wasssuenfidIaes (D)

127 17 24 7 49
128 28 29 i 1
129 20 26 6 36
130 12 20 8 64
131 18 21 3 9
132 25 27 2 4
133 15 23 8 64
134 20 27 7 49
135 . 24 29 5 25
136 19 29 10 100
137 21 28 7 49
138 22 29 7 49
139 12 20 8 64
140 15 26 11 121
141 20 25 5 25
142 25 26 1 1
143 21 27 6 36
144 25 27 2 4
145 21 23 2 4
146 10 21 11 121
147 23 23 0 0
148 19 19 0 0
149 16 24 8 64
150 18 21 ' 3 9

WA 2,869 3,442 573 5,079

Aunde 19.13 2295 3.82 33.86
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{ @ a <] 1
3190 3 waaanmsSeuisuazuuusinnsnageuianana (ALUULAN 90 AZLUY) AoUMSISoU (Pre-

test) HATNINSIF8U (Post-test) VoanguiiniouiiSouluTsaSoulndmerlanzia $1uu 150 au

o | neumsEeu | wdsmateu | wasmanzuuuneuGeu WamRSIUUNDMSIUIAZ
i (Pre-test) | (Post-test) uazviasey (D) naalSeuanmaaes (DY)

1 57 74 17 289
2 71 80 9 81
3 70 77 7 49
4 80 83 3 9
5 68 78 10 100
6 76 80 4 16
7 67 79 12 144
8 82 84 2 4
9. 65 77 12 144
10 63 73 10 100
i1 86 87 1 1
12 78 82 4 16
13 70 79 9 81
14 58 73 15 225
15 87 87 0 0
16 68 80 12 144
17 75 83 8 64
18 86 87 1 1
19 63 75 12 144
20 87 88 1 1
21 62 77 15 225
22 78 81 3 9
23 73 79 6 36
24 53 70 17 289
25 83 87 4 16
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A1319% 3 uaasnmslSoumisyazuunainmnagouinnana (AZUUUIAN 90 ASILUY) fAouNsSou (Pre-

test) AT NAINI S oU (Post-test) yoanguiinSoudiSoululsuSoulndanedanzia $1uau 150 Ay (de)

o | meumsSeu | wdwmsBew | wamhenzuwunewSeu | WaANAzUMunOUGEMUGE
i (Pre-test) (Post-test) yazviaaIau (D) naasauenmages (D)
26 58 70 12 144
27 63 75 12 144
28 79 84 5 25
29 66 77 1 121
30 64 77 13 169
31 70 79 9 81
32 53 70 17 289
33 84 87 3 9
34 78 83 5 25
35. 57 74 17 289
36 72 79 7 49
37 81 84 3 9
38 85 87 2 4
39 69 78 9 81
40 80 83 3 9
41 73 81 8 64
42 60 71 11 121
43 52 68 16 256
44 73 80 7 49
45 82 83 1 1
46 82 84 2 4
47 76 81 5 25
48 74 81 7 49
49 79 83 4 16
50 85 86 1 1
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@13797 3 uaaIm S eudounz IUUIINMINATEUIAANA (AZHULIAL 90 AZIUY) AOUNSISOU (Pre-

test) HAZNEIMIE 81 (Post-test) voanguiinGruiiFeululsaSoulndaneranzia $1uu 150 AU (@)

AOMMIBHY | WaIMISeu | WamensiuuneuIeY HaAIATIHUNBMITHUIAZ
i (Pre-test) (Post-test) HazHauIeH (D) naSevenfiaIaes (D))

51 54 68 14 196
52 81 82 1 1
53 78 81 3 9
54 85 85 0 0
55 59 75 16 256
56 83 86 3 9
57 79 82 3 9
58 86 87 | 1
59 78 84 6 36
60 55 71 16 256
61 72 77 5 25
62 69 77 8 64
63 53 68 15 225
64 73 78 5 25
65 76 78 2 4
66 68 73 5 25
67 84 85 1 1
68 72 76 4 16
69 69 75 6 36
70 83 84 1 |
71 66 73 7 49
72 80 82 2 4
73 79 82 3 9
74 73 77 4 16
75 61 71 10 100
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P ) s a -] '
ANTNN 3 waaansidSsufisuazuuuinmInaasuineana (AZHUUIAN 90 AZLUY) ﬂﬂ‘l\lﬂ1§ﬁﬂu (Pre-

test) RSN EAMIIT 8 (Post-test) voanguiinSsuiGoululsaSoulndmelanzia $1uau 150 Au (d)

5 | AewmaiSew | wdimsBew | wamensuuudeuSeu | wadlAzuuuneuGHMNEY
i (Pre-test) (Post-test) wazviaaIeu (D) auSeuanMasae (D)
76 80 82 2 4
77 46 59 13 169
78 74 78 4 16
79 74 71 3 9
80 78 78 0 0
81 71 75 4 16
82 78 78 0 0
83 74 77 3 9
84 71 76 5 25
85- 54 69 15 225
86 56 67 I 121
87 72 76 4 16
88 58 68 10 100
89 83 86 3 9
90 53 64 11 121
91 67 79 12 144
92 81 84 3 9
93 87 88 1 1
94 54 63 9 81
95 61 66 5 25
96 74 78 4 16
97 50 60 10 100
98 59 66 7 49
99 72 75 3 9
100 71 73 2 4
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{ ar o <] :
?ﬂiNﬁ 3 uaaamsSeufisuazuuusinnsnadoianana (AzUUUAYN 90 AZLUY) fouUMSISou (Pre-

test) LAZMAINTI 58U (Post-test) YoanguiinG suniFouluTsaSeulndeilanzia $1uau 150 au (do)

L | PeumsBuM | wdwmsSew | waAepsuMMRRMGHEM | WamInzuNuUneMiSHUIRY
i (Pre-test) (Post-test) HazHagiseu (D) nassevenfaIaes (D)

101 78 80 2 4
102 84 86 2 4
103 56 64 8 64
104 52 62 10 100
105 83 84 1 1
106 65 72 7 49
107 73 75 2 4
108 82 &3 1 1
109 82 82 0 0
110 55 65 10 100
111 83 84 1 1
112 51 60 9 81
113 83 85 2 4
114 56 61 5 25
115 81 82 1 l
116 81 82 1 1
117 49 60 1 121
118 75 78 3 9
119 79 80 1 1
120 62 73 11 121
121 74 81 7 49
122 69 80 11 121
123 80 85 5 25
124 65 71 6 36
125 82 84 2 4
126 73 84 11 121
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A15190 3 !lﬁﬂQﬂ'lﬁﬂri.fﬂJ!ﬁﬂﬂﬂzlluui]"lﬂﬂ'ﬁ'ﬂﬂﬁﬂﬂ?ﬂmﬁﬂﬂ (AZUUURY 90 ASLUU) ﬂﬂ‘Nﬂ'ﬁﬁﬂu (Pre-

test) HAZHAINIIT 8 (Post-test) voanguiiniSeudiSeululsuSoulndanedansia $1uu 150 au (dn)

5 | neumsBeu | wdmsSew | wamsaznuuneuSuu NafAzIMUNBUSHIRS
i (Pre-test) (Post-test) HazHaseu (D) nay3oueniasaes (D)
127 66 73 7 49
128 55 74 19 361
129 72 75 3 9
130 73 78 5 25
131 69 76 7 49
132 61 70 9 81
133 80 87 7 49
134 69 72 3 9
135 66 73 7 49
136 70 76 6 36
137 63 69 6 36
138 73 79 6 36
139 68 73 5 25
140 65 75 10 100
141 73 80 7 49
142 76 84 8 64
143 80 89 9 81
144 79 85 6 36
145 69 82 13 169
146 71 82 11 121
147 78 86 8 64
148 76 82 6 36
149 67 87 20 400
150 80 86 6 36
‘NQ‘E’JN 10,667 11,660 993 9,891
miniy 71.11 71.73 6.62 65.94
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MINN4 llﬂﬂ\iﬂ'ﬁllﬁﬂ‘ﬂ!ﬁU‘Uﬂzlluu‘ﬂ'lﬂﬂ'ﬁﬂﬂﬁﬂl]']ﬂli]ﬂﬂﬂ (AZUUUAY 90 ASIUY) NDUNTITOU (Pre-

o o v @ A a4 a ' y °
test) HASHANNIILT O (Post-test) "ll?NﬂqnuﬂﬁdumiﬂuﬁluiﬁﬁUuﬂ%ii]‘lﬂﬁﬂamﬂzla T1UIU 150 AU

o | fewmaBew | wlwmsSeu | wasenzuuunewideu HaAIAzIMUABUISBUIAS
i (Pre-test) (Post-test) wazvavisey (D) wasiSuuaniiasaes (D)
1 65 80 15 225
2 74 83 9 81
3 78 83 5 25
4 80 86 6 36
5 65 79 14 196
6 66 77 11 121
7 71 81 10 100
8 74 82 8 64
9 83 86 3 9
10. 77 82 5 25
1 83 85 2 4
12 76 81 5 25
13 80 83 3 9
14 75 80 5 25
15 77 81 4 16
16 68 76 8 64
17 81 83 2 4
18 79 82 3 9
19 62 63 1 1
20 81 82 1 1
21 82 83 1 I
22 70 79 9 81
23 76 81 5 25
24 74 82 8 64
25 80 84 4 16
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15799 4 naaems S eufeunzuUUINNISNATBUIAIAAA (ATULUIAL 90 AZLUY) ABUNISISOU (Pre-

test) HAZNEINTE 81 (Post-test) voanguiinFouiiFouluTlsaSourinanmedanzia $119u 150 AU (AB)

o | deumaBeu | wdamsiSew | wamsnsuuunewiGuu WamASIHUAB UG BUIAZ
e (Pre-test) (Post-test) HazraIay (D) naaSsuenfiaaes (D)
26 67 79 12 144
27 70 77 7 49
28 60 67 7 49
29 70 79 9 81
30 58 74 16 256
31 53 61 8 64
32 59 70 1 121
33 78 81 3 9
34 69 76 7 49
35 . 80 82 2 4
36 74 76 2 4
37 76 80 4 16
38 70 76 6 36
39 58 72 14 196
40 56 66 10 100
41 80 83 3 9
42 73 81 8 64
43 80 85 5 25
44 56 72 16 256
45 77 80 3 9
46 81 84 3 9
47 68 77 9 81
48 61 68 7 49
49 76 79 3 9
50 77 81 4 16
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a13194 4 uaasmsulSeufiouazuuusinmsnaasuiaeand (AZHUHIAN 90 AZLUU) AOUMSIToU (Pre-

test) HBTNAINTIITOU (Post-test) YDINgunGuNFouluTsauSouvinnnmeilanza 149U 150 AY (d8)

4 | meumnSen | wdimaGew | wamsnzuuuneuiseu WaA1eAsIUUNIMITHUIAS
i (Pre-test) (Post-test) Hazva 3 (D) nayseuEniaIges (D))

51 83 86 3 9
52 75 79 4 16
53 51 57 6 36
54 72 75 3 9
55 59 70 11 121
56 76 82 6 36
57 82 84 2 4
58 75 80 5 25
59 51 56 5 25
60- 80 83 3 9
61 70 79 9 81
62 52 67 15 225
63 77 80 3 9
64 81 83 2 4
65 63 71 8 64
66 74 77 3 9
67 69 73 4 16
68 76 78 2 4
69 66 73 7 49
70 77 80 3 9
71 76 79 3 9
72 80 82 2 4
73 74 80 6 36
74 76 79 3 9
75 62 71 9 81
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4 s a <] 1
5N 4 gaaimsifSeuiflsuaziuuInmsnaaouiaana (AZUUUIRY 90 AZLUU) noUMSIISoU (Pre-

ar ) ' @ lﬂ' =] = T Yy o T
test) LAZHMEINS5 B (Post-test) vosnguiinGouiFouluTsaTourinannyedansia 111U 150 AU (7D)

o | PewmsBew | wdimsideu | wamensuuunewSuu | WadmeazuuuneuiGEMIaS
i (Pre-test) (Post-test) HazvdIeu (D) navsausnMaIaes (D)
76 74 79 5 25
77 68 72 4 16
78 78 81 3 9
79 77 80 3 9
80 66 71 5 25
81 76 79 3 9
82 54 60 6 36
83 53 60 7 49
84 65 69 4 16
85 - 69 75 6 36
86 84 86 2 4
87 69 72 3 9
88 83 85 2 4
89 74 79 5 25
90 70 78 8 64
91 65 78 13 169
92 55 74 19 361
93 73 79 6 36
94 70 78 8 64
95 82 84 2 4
96 66 75 9 81
97 78 82 4 16
98 71 77 6 36
99 58 71 13 169
100 78 82 4 16
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MIN 4 uaaamafSsuisunzuuunnmsnaaeuIaeaAnd (AZUUUAY 90 AZULY) AOUMSIS oY (Pre-

test) 1AZHAINI58Y (Post-test) ¥oanguiinG suiGauluTsaSsurininmeanzia $117u 150 Au (do)

4 | neumuSeu | wdimsiSew | wameaziuuneuiey wanIRsIuUneUS IR
i (Pre-test) (Post-test) HaznauIeu (D) vidaSeuenfiasmes (DY)

101 84 84 0 0
102 83 85 2 4
103 71 78 7 49
104 51 71 20 400
105 66 78 12 144
106 75 81 6 36
107 79 82 3 9
108 80 83 3 9
109 78 82 4 16
110 62 72 10 100
111 81 85 4 16
112 67 77 10 100
113 68 77 9 81
114 77 80 3 9
115 80 83 3 9
116 73 81 8 64
117 55 70 15 225
118 66 81 15 225
119 78 82 4 16
120 77 82 5 25
121 57 68 11 121
122 73 84 11 121
123 54 67 13 169
124 64 75 11 121
125 76 79 3 9
126 68 75 7 49
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4 1Y a o 1
A5 4 nEaem IS UH ELAZ UL INMINATDUIANAAA (AZUUUIAY 90 AZIUY) NBUMSITOU (Pre-

w = 1w oA dAa = ' Y o '
test) AT HUAINITLITOU (Post-test) ﬂlﬂ\jﬂquuﬂﬁﬂu“ﬁUuiuiimiﬂuw1\1%1ﬂﬂﬂﬂﬂ\1“§';lﬁ 1UIU 150 AU (918)

5 | foumsiSou | wdmsBeu | warensuuudewSeu | wasensuvuiewSauIaz
i (Pre-test) (Post-test) uazHaIEU (D) naSeuaniasaes (D)
127 58 69 1 121
128 52 62 10 100
129 78 81 3 9
130 63 71 8 64
131 65 73 8 64
132 83 88 5 25
133 71 80 9 81
134 77 80 3 9
135 61 78 17 289
136 79 83 4 16
137 85 88 3 9
138 56 69 13 169
139 54 64 10 100
140 70 78 8 64
141 78 80 2 4
142 66 79 13 169
143 75 81 6 36
144 85 86 1 t
145 67 75 8 64
146 54 61 7 49
147 76 81 5 25
148 55 67 12 144
149 54 68 14 196
150 66 75 9 81
HasIN 10,608 11,599 991 9,135
Aunds 70.72 77.33 6.61 60.90
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1 ¥ 1
M3 5 nanansSsufisuasuuur a3 ou (Post-test) 1INNIINATOUFT VosRmNUTRGToUngu
S =) Y y o o w A oA L= a Y
GoululsaSoulndmeilanza $11ou 30 au uazdumninSounguinGoululsaSounvinnaneimze

IUIU 30 AU

1 Tsadenlndueds Tsaeuhannyieds
e wa&’uqﬂé 1aAARA Nat"fuqn?; 1AnA
1 25 81 25 76
2 19 68 11 77
3 25 84 19 67
4 23 77 21 64
5 24 78 26 77
6 22 74 24 85
7 23 73 10 80
8 28 79 23 81
9. 26 80 17 77
10 28 84 20 80
1 21 62 26 86
12 24 67 25 82
13 24 71 26 73
14 23 79 25 79
15 20 69 18 67
16 19 64 17 70
17 26 79 14 63
18 18 74 18 70
19 23 75 24 80
20 16 73 23 77
21 19 69 28 78
22 21 68 . 22 82
23 8 80 12 72
24 22 4 23 73
25 28 87 24 80
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E 4

15197 5 uaaImsilSouilounzuuunaIn1sisou (Post-test) 1INMINATBUE VB WNUENToUNGUN
= = 9 y o a @ A U d' =8 = ‘-.; 1 Y
SoululsaSoulndaneilanzia $1uau 30 au uazdwmninSounguinGoululsuSsuiivinnmedanza

$1U7U 30 AU (AD)

r Tsasendndvied Tsaeuvhaninyieds
e Na&’uqﬂé 10AnfA Naéfuqné 10AnA
26 24 86 24 81
27 25 86 28 87
28 27 85 25 86
29 23 87 6 70
30 26 88 25 85
Aunde 22.67 77.03 20.97 76.83
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