I TR

& U JUN LU0

&
"y o INFoRM‘

DEVELOPMENT OF A L]éMTNG BOOK ON SURVEILLANCE
OF THE RAYONG RIVER
FOR SUBDISTRICT ADMINISTRATIVE ORGANIZATION

PANIDA CHALERMPORNCHAI
k=4

With compl: « »ots
of

Unfiminindy suninnduuiing

...........................................................................

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF EDUCATION
(ENVIRONMENTAL EDUCATION)
FACULTY OF GRADUATE STUDIES

MAHIDOL UNIVERSITY
2003
TH ISBN 974-04-3065-1
P11 2.4 COPYRIGHT OF MAHIDOL UNIVERSITY
2003
c.L



Thesis
entitled

DEVELOPMENT OF A LEARNING BOOK ON SURVEILLANCE
OF THE RAYONG RIVER
FOR SUBDISTRICT ADMINISTRATIVE ORGANIZATION

Panida  Chaleyww a

------------------------------------------------------------------

Miss Panida Chalermpornchai
Candidate

-----------

Major-Advisor

bt /

--------------------------------------------------------------

Assoc.Prof.Prasit [£erapan, Ph.D.
Co-Advisor

Asst.Prof.Usanee Uyasatian, M.Eng.
Co-Advisor

----------------------------------------------------------------

Assoc.Prof.Rassmidara Hoonsawat, Ph.D. Asst.Prof. Wasin Pluemcharoen, M.Ed.
Dean Chair
Faculty of Graduate Studies Master of Education Programme

in Environmental Education

Faculty of Social Sciences and Humanities



Thesis
entitled

DEVELOPMENT OF A LEARNING BOOK ON SURVEILLANCE
OF THE RAYONG RIVER
FOR SUBDISTRICT ADMINISTRATIVE ORGANIZATION

.. was submitted to the Faculty of Graduate Studies, Mahidol Uni'versity
for the degree of Master of Education (Environment Education)
On
April 9,2003

...............................................................

Miss Panida Chalermpornchai
Candidate
ol ‘ i

...............................................................

Mr.Somchai Vinitnantharat, M.Ed. Asst.Prof.Usanee Uyasatian, M.Eng.
Member Member

...............................................

Assoc.Prof.Rassmidara Hoonsawat, Ph.D. Assoc.Prof.Jiraporn Chuckpaiworg, M.A.
Dean Acting Dean

Faculty of Graduate Studies Faculty of Social Sciences and Humanities
Mahidol University Mahidol University



ACKNOWLEDGEMENT

I would like to express my sincere gratitude and deep appreciation to Assoc.
prof. Waraporn Srisupan, Assoc. prof. Prasit Leerapan and Assist. prof. Usanee
Uyasatian, Major-Advisor and Co-Advisors for their guidance, suggestion, invaluable
advice and kindly support throughout my Master’s Degree.

I would like to thanks the panel of qualified experts Dr. Vicharn Simachaya,
Dr. Pornpimol Varathorn, and Accredit as A Second Lieutenant Dr. Kompol
Suwannakoot who in their kindness, sacrificed their time and to look through and
assess the quality of the learning book. Thanks would also be extended to the

committee of board of thesis defense.

I would like to thanks to all those who have been a part of this thesis but who
have not been mentioned. I feel honored and touched by their help, information,
information testing, and any and all suggestions that made the created research
progress and ultimately become successfully completed.

I would like to thanks everyone in the “Chalermpornchai” family who have

always been a source of encouragement and hope.

Finally, I hope that this research will be invaluable to the surveillance of local

river sources in the future.

Panida Chalermpornchai



Fac. of Grad. Studies, Mahidol Univ. Thesis /iv
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ABSTRACT

The objective of the research was to develop a learning book on surveillance of the
Rayong River, for Subdistrict Administrative Organization. This research also studied the
learning book’s quality and the satisfaction of the experts and the Subdistrict Administrative

Organization towards the book, by testing the results from members in a Subdistrict where
the Rayong River flows through. The research was divided into three steps. Firstly, the book
was constructed by setting concepts, objectives, units of study and format. Secondly,
the tests were piloted two times with ten and thirty Subdistrict Administrative Organization
members, respectively. Thirdly, the quality of the book was evaluated using a pre-test and
post-test multiple random sampling technique, there were 6 Subdistrict Administrative
Organization members from each of 3 subdistricts from both districts, totalling 36 persons.
Data on the achievement and satisfaction of the complementary learning book were
collected and analyzed. The statistics of the achievement were analyzed by using t-test. The
satisfactory assessment of Subdistrict Administrative Organization members and of the
experts were determined by means, mode and percentage.

The results of the research can be concluded as follow:

1.Test achievement results for Subdistrict Administrative Organization members
were higher after they had had time to study the learning book, which was statistically
significant at a level of 0.05.

2.The Subdistrict Administrative Organization members were satisfied with the
learning book rating it at a ‘good- level.

3.The experts were satisfied with the learning book rating it at a -fair level.

The conclusion is that the learning book that was arranged by the researcher
increased the knowledge and created satisfaction for the Subdistrict Administrative
Organization members.
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CHAPTER1
INTRODUCTION

1.1 Rationale and Justification

The river is an essential resource for human being survival because it has
been used for all as consumption, industrial process, agricultural activities,
transportations, including tourism activity. Presently, water resource is not enough for
human demands. Moreover, the quality of river water has been decreasing gradually
due to the accumulation of pollutants from different causes. Therefore, to pay attention
to quality of river water, it should be the priority of the environmental problems since
the demand of water will be more increasingly unavoidably. Human being should be
aware on river protection and prevention from pollution problems; nevertheless, there

is no more qualified river water enough for consumption in the near future.

The surveillance plan of river is one part of the job that involves to problem
solving of river quality, and it makes us realize at the present situation of river water
quality, tendency of changing situation, hazard from river quality, simultaneously,
being necessary baseline data for planning of preventive plan of different being
occurred problems as well ( Office of Environmental Policy and Plan, 1996:12-13).
Even though surveillance of the river has been implemented by units such as
Department of Pollution Control, Office of Environmental Regions, Department of
Environmental Public Health, and Office of Public Health in different areas, but it
needs the cooperation of different agencies to look after and take responsibility closely
in order to prevent and solve problems promptly. Subdistrict Administrative
Organization (SAO) is the agency that close to the local environment and have direct
obligations to protect and maintain the natural resources and environment in this local

area. The scope of work has covered the surveillance of the river. So, in order to do
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job effectively, it needs the vital promotion of learning on these jobs to members of

SAO to gain more knowledge and understanding properly.

On of the promotions of learning according to environmental education
principles is to make learner to learn from the real situation and fact in the actual area
via the appropriate media such as learning from the complementary book containing
the contents of existing situation to be as media for education. In this study, the
researcher was interested to construct the media for learning complement on the topic
of job on surveillance of the river for Subdistrict Administrative Organization (SAO)
in form of learning book for learning complement through the case study of Rayong
River in Rayong province, which is about 50 kilometers length. It passes through
District of Pluakdaeng, District of Bankai, and District of Muang, and its destination is
the sea at Subdistrict of Paknum, District of Muang, Rayong province. Along the
length of this river, there are locating with industrial factories, agricultural areas, and
community, it was found that the Rayong River is in the degraded situation mostly
from the coliform bacteria group contamination that drained from households in
various communities so the water is highly turbid due to the erosion of soil and
sedimentation, particularly, in the rainy season, the dirty in term of Biological Oxygen
Demand (BOD) of the whole river was highly along the passing communities areas
( Office of Rayong province, 1999).

Therefore, complementary learning book on surveillance of the river for SAO
in Rayong province will assist SAO’ members to gain more knowledge and
understanding, including awareness raising to cooperate for surveillance of the river

in order that the community people are able to evade from the crisis of problem of
water pollution smoothly. The researcher wishes that this study should be benefit for

other SAOs to use this learning book for environmental development of rivers as well.
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1.2 Research Questions

Will it obtain a learning book that be able to assist SAO members to gain more
knowledge on the topic of surveillance of the Rayong River or not ?

1.3 Objectives of the Research

1.3.1 To construct and develop the complementary learning book on
surveillance of the Rayong River for SAO.

1.3.2 To Study the quality of the complementary learning book on surveillance
of the Rayong River for SAO and evaluation by the result of expérimental testing and
satisfactory assessment .

1.3.3 To propose the concepts of the complementary learning book on
surveillance of the Rayong River to apply for other SAO.

1.4 Benefits expected from this Study

1.4.1 To obtain a complementary learning book on surveillance of the Rayong
River that makes for SAO to gain more knowledge and understanding, especially for
member role’s performance in this environmental aspect.

1.4.2 To be a lesson for others SAOs on the learning about the concepts and

models of river surveillance to apply for their areas.
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1.5 Scope of the Study

1.5.1 Population in this study were the book readers who were the members of
SAO in Rayong province that their location were along the Rayong River passing as
District of Pluekdaeng, District of Bankai, and District of Muang, and its destination is
the sea at Subdistrict of Paknum, District of Muang.

1.5.2 The content in the book would emphasized on the case study of the
Rayong River.
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1.7 Research Hypotheses

1.7.1 The mean scores in the posttest of SAO members was higher than pretest
statistically significant at the level of 0.05.

1.7.2 The results of satisfactory assessment of SAO member toward the
complementary constructed book was at good level.

1.8 Definitions of Terms Used in This Study

The complementary learning book refers the book that assist for adding or
changing the prior knowledge and attitude on topic of surveillance of the river for

SAO members who had location on the Rayong River passing areas.

Surveillance plan refers work plan that made us to know about the
guideline of changing situation of the Rayong River in order to protect the problem

may occur to the river in the future.

Subdistrict Administrative Organization refers administrative work unit
that composed of Subdistrict Administrative Organization parliament (president, vice
president, and secretary) and administrative committee (president, 2 committees,
secretariat of SAO, head of different parts and officers of different parts).
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CHAPTER II
LITERATURE REVIEW

The study of development of complementary learning book on surveillance of the
Rayong River for Subdistrict Administrative Organization (SAO) , the searcher had
studied of related textbooks, documents, journal reports, research and theses. These are
used as guides/direction to this research study, which consists of:

2.1 Concepts and theories of adult learning

2.2 The present situation of Rayong River quality

23 The role of Subdistrict Administrative Organization members on

surveillance of Rayong River quality

2.4 Conclusions '

2.5 Related Literatures

2.1 Concepts and Theories of Adult Learning

2.1.1 Adult Learning

(1) Meaning of Learning, there are various meanings given by academics
persons as follow: Crow and Crow (1969:1) notified that learning involved about
changing the behavioral characteristics, knowledge, and attitudes so it made persons to
adapt both individual and social aspects. Therefore, any change was counted for

process of learning. 5

Kundu (1986:69) addressed that learning process was the intent learning
more than expectation of emotion, it involved essential condition that conducted to
behavioral and attitude changing, and methods.
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Somboon Salyacheewin (1983:123) said that learning was a process of
changing that occurred from learner adaptation to response for stimulus to accomplish
the target and in the process of changing had covered a variety of systemic working of
body, emotion, attitude, and social adaptation.

Somkid Isarawatana (2000: 80) addressed that there were numerous and
different explanation of the word of learning but it as able to classified into three
categories as follows:

1. Learning was outcome that meant the growth and the demand to have more
knowledge and understanding the changing of everything, including knowledge
obtaining, data gathering, data searching.

2. Learning was a application that meant when learner learnt the new
knowledge, and brought the learned knowledge to adjust to use beneficially in the new
situation.

3. Learning was process, according to thinking of people in this group learning

was memorization, observation or trial and error.

Suwat Watanawong (2001:27) claimed that learning meant behavioral
changing due to the stimulus receiving, and these behavioral changing should have the

permanent attribute properly, that was experience receiving.

It can be concluded that learning means the process of behavior, habit attribute,
and attitude changing, additionally, social adaptation to response to stimulus in order
to accomplish targets so these changing were enduring characteristics that was
experience obtaining.

(2) Method of Learning

Cross (cited in Somkid Isarawatana, 2000:83) had divided the method

learning into three categories as follows:
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1. Learning from different activities that was set by different agencies.
Learning in this group may be established to obtain credits, certification or having no
credit. The curriculum was established to increase knowledge and capability to person.

2. Self-learning, the adult conformed to have intention to learn, and these
people had tendency to be a lifelong learners, they had their attributes to be interested
and to be tried incessantly.

3. Learning from the institutes, learners would attend in the educational
institutes that had curriculum, outcome measurement, and regulations to be followed.

Smith (cited in Somkid Isarawatanan 2000:83) proposed that the method of

learning can be divided into 3 means as follows: '

1. Self-learning had prominent characteristics that was learner must have self-
authority, and flexibility. This mean of learning was good employed when the learner
had high motivation, and the learning topic was not to hard.

2. Learning by group had dominant characteristics that learner found that there
was other people being interested and having the similar demand so the members
would help each other to use their experiences and learning of other persons. This
learning method was about the inappropriate leadership of person, problem conflict
between person and problem of communication.

3. Learning from the educational institutes, it had prominent characteristics that
there was experts to do their obligations by monitoring, and having enough
equipments. This learning method was effective when they wanted to have knowledge
in the deep dimension or when they wanted certifications.

Suwat Watanawong (2001:16-17) stated that learning method of adult would
be successful when they held the following principles:

1. Considering on the importance of motivation of learning

2. Having proper environment of learning and being trusted by the learner

3. Regarding to the learning need of each person and diversity of learning
model.

4. Regarding to the prior knowledge and experience

5. Attending to the contents and activity of learning
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6. Attending to importance of problem that was relevant to the facts and
conducting knowledge to use for problem solving

7. Pay attention to the participation both intelligent and physical aspects in
management of learning activities.

8. It should be provided sufficient time for learning, particularly, learning
about new information.

9. Providing the opportunity for actual practicing to obtain good result or
being knowledge conducted for application.

10. Allow the leamner to express their potential and competence of learning
until the progress would be seen obviously that they can achieve the targets.

Thawat Pothisunthorn, and Predee Tuntipongse (n.d.: 92) proposed the method
of adult learning as followings:

1. Adults would learn when they wanted to learn or it might have the prod or
stimulant from external but it was not compelled.

2. Adults would learn especially, it was necessary to learn and after learning
they were able to use for beneficial practicing so teaching must be easily and
pertinently.

3. Adults would be effective learning from the actual problem by starting from
the origin of problem or existing experience of learner, gradually introducing to
principle and theories so accomplishment would be better than beginning with
theories.

4. Learning of adult must relate to prior experience, so they would accept
promptly. Teaching must provide a chance to present their opinions for pro and cons
incessantly, therefore it would be known about their experiences and their needs.

5. Adults would be effective learning in the familiar atmosphere, and they
dislike the compelling. To pay attention or to be honorable to them, it would be
achieved the good learning results

6. Learning that allowed the adult to learn by themselves through the actual

doing or real performance would be the effective learning process.
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7. To teach adults, the various means should be employed such as hearing,
seeing, and practicing that would assist their learning rapidly and successfully. The
sole lecturing was the less attractive mean.

8. Adults needs the counseling but it was not score from the examination thus
the competitive examination was proper for motivating children merely, because
adults scared of examination or grading since they scared to lose their faces if they got
few scores. Actually, adults wanted to learn that they learn properly or not. Therefore,
it should be allowed themselves to measure their learning progress.

Therefore, it can be concluded that the method of learning can be classified
into 3 types that are learning by group that the members of the grqup would exchange
their experiences each other, learning by themselves would be sufficient when learner
have their own motivation of learning acquirement, and learning from the educational
institute being required when they wanted to learn deeply according to the regulations
of learning achievement measurement. These three types of learning, all must be
regarding to the motivation to learn, learner need, prior knowledge and experience,
adequate time for learning via the expressing the learner competence for learning
potential to be able to achieve the required targets.

(3) Sequence of Learning

Gagne, 1974 (cited in Sa-ngueng Suthilert-arun, 1987: 35) arranged the
sequence of learning into 4 stages as follows:

1. Factual learning; when person learnt one would express their different
behaviors through identifying names, dates, addresses, and events.

2. Conceptual learning; when person had learnt the first stage, one would
express their different behaviors through identifying names, dates, addresses, and
events.

3. Principle learning; when person had learnt the second stage, then one would
learn the third stage that was explanation, and be able to express the relation of various

concepts.
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4. Problem solving; when person had learnt the third stage, then one would
learn the forth stage that was an ability to apply the principles and laws, and being able
to bring the knowledge to solve the different problems as well.

Surapan Tunsriwongse (1995:43-45), divided the sequences of learning as
follows:

1. Motivation; learning would be occurred when person was delegated to
response for any job or one was interested to any job that one had never done before or
never received any information in that job before. Learning could be happened if that
person was not interested to learn that issue, contrastingly, one was interested to the
new issue that one had never learnt before, the chance that one would learn the new
issue was high possibility. The motivation stage would be the first to open the channel
to learn the new issue.

2. Information; after the learner had passed the first stage, it showed that one
had preparedness to accept the content of new knowledge. At this stage, the learner
would learn new knowledge of educational method issues, and it depended on the
topic of learning.

3. Application; The passed learning was accomplished the target, one could be
able to apply with their comprehensive learning for solving the problem or not by
introducing the information stage to try out. It can be called in another as trying stage
that meant introducing the studied information to solve the facing problem in order to
examine the new knowledge received. In this stage, the learner must answer the
various problems involving to the new knowledge. To use information in this stage
was important target to examine the learning whether the objectives were achieved or
not. If it was not adequate then one must search additional information for
completeness of learning in that issue further.

4. Evaluation or Process; It was stage of result examination, which was done
promptly after trying of information use stage. Evaluation was held to the objectives or
targets as criteria for examination, and if it achieved the aims, it was accepted that the

learning was reach the achievement of new knowledge issue.
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Therefore, the sequences of learning stage, it can be concluded as 4 stages that
be able to develop learning until be able to use the knowledge for solving the problem
by sequencing as follows: motivation, information, application and evaluation the
received knowledge.

2.1.2 Concept on Sclf-learning

Jourard, 1972 (cited in Surapan Tunsriwongse, 1995:94-95) stated that self-
learning was learning from the problem, so person should learn by oneself because the
learner must know the best about the leamning target, additionally, the meaning of
different things. So the learner should learn the best in term of sglf-learning because
the learner was realized the self-actual need, self-potential and cooperative
responsibility to make the learning process be implemented continually.

Somkid Isarawatana, (2001:168), explained about self-directed learning as
follows: Self-directed learning was the learning method that make the learner to raise
awareness, and take responsibility to self-planed learning so the learner must plan and
define the learning activity, select source of information, and learning method, and
doing self-evaluated.

Hence, it can be concluded that self-directed learning meant the learning that
made the learner to know the authentic requirement for learning on different issues
with the motivation via the learning need, awareness raising, and responsibility taking

to self earning, including selecting the method of learning and self-evaluation as well.

(1) Models of Self-directed learning

There were different concepts of models of self-directed learning, such as
Griffin, (1979: 12-15) had categorized to be 5 groups as follows:

1. The group believed in the concept of Nols who proposed the model of
learning contract to be used as important tool for making persons to learn by

themselves.
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2. The group believed in the concept of Taf who proposed the model of
learning project as indicator for degree of person taking part in self-directed learning.

3. The group believed in model of package according to the concept of
Skinner. Griffin criticized that this was the self-learning method and it was not self-
directed learning. The possible attribute was the learning that was monitored by
teacher. :

4. The group was arranged in the model of institutional arrangement, there was
giving the cortication for external person, and having credit for life experience etc. or
in another aspect, the person who learn in this model, they had expectation in
knowledge so they enrolled according to their interest.

5. The group learnt from the life experiences.

In this reseafch, the researcher employed the self-directed learning by using
content of complementary learning book as tool of learmng The content of the book
based on the fundament of actual facts and authentic situation that occurred in the area
that the sample group lived.

(2) Attributes of Self-directed Learning

This research , sample group were adults who were experimented by self-
directed learning through using the complementary learning book according to the
attribute of self-directed learning (Somkid Isarawatana, 2000:168-172) as follows:

1. Voluntarily to Learn; it did not occurred from compelling but the learners
intended to learn with their enthusiastically.

2. Self-resourceful; the learners were able to tell about the thing that they
would learn, including knowing about the skill, and required information or what was
the essential thing to be used. Moreover, they were able to define the target, method of
data gathering, and method of evaluation for learning achievement. The learners
would be the manager of different changes by themselves. They were realized to their
capabilities, they were able to make decision, and they had responsibilities to their

obligations and roles to be a good learner.
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3. Know how to learn; the learner should know the step of self-directed
learning, know how to reach the point of learning. These attributes were not happen or

existed in every person, but the learners can be constructed and trained to have the
attributes of self-directed learning.

With regarding to the thing impacted to learner about self-directed learning as
followings:

1. A part of learner may not know that they were learning, because these

people thought that learning must be done in the classroom only.

2. Most of the learners did not know that what method did they have for
learning. The learners were not aware to the different stages of learning, including the

method of their learning individually.

4. The capability of self-directed learning of each learner was not equal. The
nurturers or facilitators should understand that when they should assist or when they

should let the learners to take responsibilities for themselves.

5. The trend of learning would occur mostly if the learner had their own

guidelines.

6. Self-directed learning had no need to learn alone, the learner may ask the
other persons or asking for help from outsiders. In some case, thy may work with
others, but they must fell that they learnt by themselves. The self-directed learning was
the subconscious of learners. There was internal changing inside of learner more than
external management. The method of self-directed learning would assist the person to

grow at the good level.

7. Self-directed learning was difficult thing to occur, if it was established in the
different institutes because naturally, the institutes had established the thing must to be
and must to do. In the implementation‘ of training the learners to have attributes of self-
directed learning need to adjust the other systems to be relevant such as result

measurement, class arrangement, and learning schedule for instances.
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8. Method of self-directed learning was not the best method, but it was suitable

for person in some situation only.

9. Media might be introduced for use in self-directed learning since presently,
the technology played important role as media for knowledge transferring because it
can facilitate at any place and any time such as printing materials, radio board casting,
television, videotape, computer assisted instruction, and interactive multimedia on
CD-ROM, Web-Based Instruction (WBI).

Lovell ,(1980:28-29 ) stated to the attributes of self-directed learning of adults
as follows: '

1. Most of adults might evaluate themselves under than their actual
capabilities, particularly, learning the new knowledge.

2. The passing learning experiences of adults were able to cause the effective
learning.

3. Education, social and economic fundaments were the components of
attitude, motivation of adults to learn the new thing by themselves.

4. Guideline of learning about oneself effected to interpret the meaning to
other persons.

5. The different methods should be used to motivate adults to have more
interests.

Therefore, it can be concluded that the attributes of self-directed learning was
the willingness to learn. Self was source of data, and one must know that what one
wanted, can be identified the target and method of data gathering, and self-evaluation,
including knowing the method of learning to reach the aims of learning. It depended
on influencing of passed learning experiences of adults, including education, social

and economic fundaments as well.
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2.2 The Present Situation of Rayong River Quality

2.2.1 Problems and violence of Problems of Rayong River

Rayong River or Clong Yai is river that has the origin from the range of
Chanthaburi in the boundary of District of Banbueng, Chonburi province, and
different small streams at the north of province. Its length is about 50 kilometers,
water basin covered about 224 square of kilometers. The amount of river water about
53.58 million of cubic meters annually. It passes through 3 districts are Pluakdaeng
District, Bankai District, and Muang District. As resulting of high density of
population in these three districts, simultaneously, the supporting of Rayong province
to be a area of investment development of industrial sector of the country,
consequently, spreading of industrial factories, agricultural field, different types of
farming along the stream as presented in table 1.

Table 1 Land Use in the Boundary of Districts where the Rayong River passing

Number Area Area Area Area | Area Area
of of of Of of of of
District | Population | industri | industrial | agricultur Pig cattle | poultry | prawn
al factories al field farms farms Farms farms
factories (rai) (rai) (rai) (rai) (rai) (rai)
Muang 105,794 330 16,985 317,535 21,483 5,949 | 600,339 { 9,472
Bankai 57,810 95 38,343 351,463 13,476 | 16,278 | 614,791 -
Pluak
Daeng 33,213 7 25,271 498,710 20,995 2,580 | 264,900 -

Source : Office of Rayong Province, B.E. 2540
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Land use according to table 1, it was found that the area of Muang District
was community that high density of population, there were 105,795, for Bankai
District, most of area were occupied by industrial area, there were 38,343 rai, and
Pluakdaeng District, the majority part were agriculture area and occupied 498,710 rai.
Therefore the activities as mentioned above impacted to the Rayong River quality

incessantly.

From the above activities impacted to the Rayong River quality continuingly.
According to the report of measurement of water quality of Rayong River was done by
Office of East Environmental Region, Office of environmental Policy and Planning,
Ministry of Science, Technology , and Environment between BE 2536-2540 as it
showed in table 2, Results of surveying of Rayong River Quality from B.E.2536-2540
and table 3, The Classification of water Quality of Rayong River in Different Stations
as the Utilization, including comparison of the rainy season and dry season by
measuring at S identified stations in 3 districts as follows:

Station Nol. It was used as the beginning of river that was the area of Klong
Yai that was the frontier between Bankai District and Pluakdaeng District., and it was
upper agricultural area in the past that composed of field and garden. At present, along
the river side there were numerous industrial locating.

Station No2. At the Wai krong Bridge, Subdistrict of Bangbutra, Bankai
District, it was vacant land. In the past, it was ever rice field before and there was one
industrial factory located.

Station No3. At Tachan Subdistrict, it was low land, the vacant rice field, the
next area was large community, and the site of Sunthornpu Hospital.

Station No4. At piampongsan Bridge, Muang District, it was large community
in Muang Rayong Municipality.

Station No 5.Chalermchai Bridge, it was large community in Muang Rayong

Municipality, and mount of river that water flowed to the sea.
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Table 2 Results of surveying of Rayong River Quality from B.E.2536-2540

Surve | Station for Total Faecal
River ying Sample DO BOD(m |{ NH;N coli. Coli. | References
Year Collection (mg/) g/l (mg/l) (MPN (MPN
B.E. (bridge) {100 ml) | /100ml)
Muni. 1 3.00 Dept. of
Rayong 2536 Mumi. 5 440 Health
Office of
environmen
Rayong | 2537 5.6 1.4 144000 tal Policy
and
Planning
Chalermchai 45 35 0.17 216000, | 16000 Office of
Piampongsan 6.0 34 0.03 >16000 5000 East
Rayong | Sep Civil Dept. 6.4 0.3 0.02 >1600 350 Environme
2539 Waikrong 6.9 0.6 0.03 1600 220 ntal Region
Klongyai 6.2 1.3 0.04 >1600 350 B.E. 2540
Chalermchai 6.5 36 0.11 23000 7000 Office of
Piampongsan 7.2 25 0.22 300000 13000 East
Rayong Feb Civil Dept. 7.1 04 0.05 22000 3500 Environme
2540 Waikong 1.7 1.5 0.18 300 46 ntal Region
Klongyai 5.6 5.0 0.47 >24000 | 24000 B.E. 2540
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Table 3 The Classification of water Quality of Rayong River in Different Stations

as the Consumption Purpose
Area Water | Important
Season | (beginning to mount | Quality | Parameter Mean Proper for us
of river) (Type)
(Bridge) |
1.Klongyai 2 DO 6.2 mg/l For consumption and
BOD 1.3 mg/l utilization, it must
Rainy Faecal 350 treated normally, and
Season Coliform MPN/100 passed the process of
Sept. ml water quality
B.E. improvement
2539 Adquatic animal
conservation
Fishery
Swimming and water
sport
2. Waikrong 5 o« BHC 0.037 pg/ Transportation
3. Civil Department 5 o« BHC 0.030 pg/l Transportation
constraction. Total 0.214 pg/1
Heptachlor
4, Piampongsan 5 o BHC 0.040 pg/l Transportation
Total 0.318 g/l
Heptachlor
5. chalermchai . 4 Faecal 16,000 For consumption and
Coliform MPN/100 utilization, it must

ml treated normally, and
passed the special
process of  water
quality improvement
Industry

1. Klongyai 5 BOD 5.0 mg/1 Transportation
2. Waikrong 2 DO 7.7 mg/l For consumption and
Dry BOD 1.5 mg/l utilization, it must
Season Total 300 treated normally, and
Feb.. Coliform MPN/100 passed the process of
B.E. Faecal ml water quality
2540 Coliform 46 improvement
MPN/100 Aquatic animal

ml conservation
Fishery
Swimming and water
sport

. . 4 Total 22,000 For consumption and
3. S“’“ Department Coliform | MPN/100 utilization, P must
onstruction.

ml treated normally, and
passed the special
process of  water
quality improvement

Industry
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Area Water | Importan
Season | (beginning to mount | Qualit t Mean Proper for us
of river) y Paramete
(Bridge) (Type) r
4. Piampongsan 4 Total 300,000 For consumption and
Coliform MPN/100 utilization, it must
Dry Faecal ml treated normally, and
Season Coliform 13,000 passed the special
Feb.. MPN/100 process of  water
B.E. ml quality improvement
2540 Industry
5. chalermchai 4 Total 23,000 For consumption and
Coliform MPN/100 utilization, it must
Faecal ml treated normally, and
Coliform 7,000 passed the special
MPN/100 process of  water
ml quality improvement
- Industry

Source: Office of East Environmental Region B.E. 2540

From the report of examination of water quality of Rayong River, the Office of
East Environmental Region, B.E. 2540, it was found that at 5 measurement stations,
the area of Klong Yai that was the frontier between Pluakdaeng Distric and Bankai
District, and it was upper area agricultural area, the quality of water was classified into
the type 5 which was proper for transportation. Subsequently, Station No2. At the
Wai krong Bridge, Subdistrict of Bangbutra, Bankai District, this area was located by
industrial factory, it was found that the quality\of water was classified into the type 2
which was suitable for consumption and utilization it must treated normally, and
passed the process of water quality improvement, aquatic animal conservation, fishery,
and swimming and water sport. The next station was Station, at Civil Department,
Piampongsan Bridge, and Chalermchai Bridge respectively, it was large community
the quality of water was classified into the type 4 which was proper for consumption
and utilization it must treated normally, and passed the special process of water
quality improvement, and industry. Therefore from the data of water quality of
Rayong River above, it was found that as holistic view, the water quality was

classified into the type 4 that mean it was facing to water pollution.
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2.2.2 Factors Impacted to Rayong River Quality

The water quality of Rayong River begins at Pluakdaeng District to mount of
river at Paknum District, Muang District, Rayong Province. There was changing as
follows:

(1) Waste from Community

Community area had highly immigration from numerous people, it would
effect to river resource for consumption and utilization, including the amount of waste
from community that was important cause of river dirty. The wastewater from
community were the waste occurred from different activities whether households,
hotels, markets, hospitals, office building. The wastewater from different sources was
not treated before drainage to river, and it effected to the river quality. From the
present situation, it was found that BOD value in Rayong River was increased from
2,265 kilogram per day in B.E. to be 3,978 kilogram per day. It was predicted that in
B.E 2558the BOD would increase 57 percentage of BOD in B.E. 2538 (Department of
Pollution Control, 2540).

Community waste was taken place with difference in each area from the report
of Department of pollution Control BE 2540, there were found as follows:

-Muang District, the waste occurred 119.39 tons per day, but it was collected
97.22 tons per day, it was about 75.5 percentage of the service.

-Bankai District, the waste had occurred 6.96 tons per day, but it was collected
97.22 tons per day, it was about 75.5 percentage of the service

-Pluakdaeng District, , the waste had occurred 3.16 tons per day, but it was

collected 2.34 tons per day, it was about 75.0 percentage of the service.
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From the above data, it was found that there was a lot of waste left in the
environment of all three districts so it impacted to quality of river inevitably. Because
of problem of are for dumping, equipment for waste disposal, trucks, and manpower
for collection, the budget is inadequate to the increased waste. Present, there is
providing the new site for waste disposal with 245 rai that it is enough for the needs of
people in Muang district. It was the waste disposal as landfill system, and it had
implemented in B.E.2543.

(2) Waste from Industrial Sector

The examination for the industrial factories that located at area that the Rayong
River passing, it was found that to examine the total wastewater of each area was
difficult to do due to wide distribution of industrial factories with the different size
(starting from small size to large size industry). Moreover, it was unable to separate
the wastewater of industrial area from the community wastewater since most of
wastewater was from instrumental cleansing, and group cleansing, not from the
production process. It was much enough to obviously seen, so it mixed together with
the community wastewater. For the large industrial factories, the large amount of
wastewater at the different districts were as follows (Office of Environmental Region
3, 1999):

-Muang District, the industrial wastewater occurred 5,826 cubic meters per
day, and BOD equals to 1,572.

-Bankai District, the industrial wastewater occurred 81,659 cubic meters per
day, and BOD equals to 1,332.

-Pluakdaeng District, , the industrial wastewater occurred106,131 cubic meters
per day, and BOD equals to 2,123.

The value of BOD measured were different due to the difference of production
process and pollution control, even through, the major industrial wastewater was
control strictly, but the problem of wastewater is still existing since there is

wastewater drainage to river illegally. Additionally, the wastewater treatment system
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are inefficiency due to lack of good maintenance or the entrepreneurs lacked

awareness on the environmental impact.

For the problem of industrial waste, it depended on the type of industry,
amount of production, waste management. The surveying of Department of Pollution
Control in 1997, it was found as follows:

-Muang District, the industrial waste occurred 237 tons per day.

-Bankai District, the industrial waste occurred 262 tons per day.

-Pluakdaeng District, the industrial waste occurred 342 tons per day.

The total industrial waste, excepted the hazardous waste, was disposed by
incinerators or landfill according to sanitary principle, but ash is still be a problem. If
the industrial estate had no incinerator, they would dispose the waste by dropping out
of industrial estate. It is not proper method and it impacts to the nearby Rayong River
quality. The hazardous waste such as oil, organic fluid, sediment and solid of both
organic and inorganic substances which are in both acid-base forms, all these types of
wastes have impacted to ecosystem now extremely. Besides, it still impacts to the
working system of human body, and in some case it was fatal effect to human being.
To dispose these types of waste, mostly, it has not been separated from the non-toxic
waste, and there is illegitimate dropping by mixing with the non-toxic waste, or there
is waste disposal had done in industrial area, there s no examination or control so it is
released the toxic pollutant to the environment easily.

(3) Waste from the Agricultural sector

Wastewater from the Agricultural sector can be divided into the wastewater
from pet farm both land and aquatic farms such as pig farm, prawn farm, and the
wastewater with chemical contamination from agricultural sector as well.

1. wastewater from pet farm, mostly, it is popular to feed along the Rayong
River in order to be convenient to dispose the waste by draining to river directly, so it

will impact to river as showed in table 4.
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It did not mean that the whole wastewater from pet farms cause the water
pollution, but it depends on the size and site of farm since the farms which locates
nearby the river so they would effect to the quality of water in the river unavoidably
because at presently, there is having no proper system established for wastewater
management from these farm drainage.]

2. Wastewater from prawn farm along Rayong River, there is a great area of
9,472 rai of prawn farms in Muang District (Department of Pollution Control, 1997).

There is two ways of draining wastewater as follows:

2.1. Changing the new water in the prawn pond by using water drawn from
river in the high tidal time to reserve in the tank, and the used water would drain from
prawn pond to river. ,

2.2 During the period of harvest, the wastewater and sediments would drain
ricer in the same time so the toxic pollutants would high amount.

At the moment, there is no regulation to control the drainage of toxic substance
from prawn farms, and no methods and no measurement for wastewater treatment for
prawn farms obviously.

3. Wastewater with chemical contamination from agricultural sector, the
chemical substances are used broadly for agricultural activities such as insecticides,
fertilizers, then it diffuses through the erosion process to nearby river. Particularly, the
nitrogen is the proportion in the solution when the rain falls heavily. Currently, there is
no direct treatment system in the agricultural sector, there is only the measurement to
prevent the toxic substance drainage to river by decreasing the amount of chemical use
for agricultural activities such as holding the campaign for natural fertilizer or
extracting the natural substance to be use as herbicides in place of chemical pesticide
in order to decrease the impacts to Rayong River quality.



Panida Chalermpornchai Literature Review / 26

Table 4 Amount of Wastewater from Pet Farm in the Districts that Rayong River

Passing
Amount of Wastewater BOD
District (Cubic meter per day) (Kilogram per day)

Muang Districts
- Pig (21,483 ) 94 1,671
-Poultry (600,339) 66 2,307
~Cattle (5,949) 329 329
Bankai District
-Pig (13,476) 59 1,048
-Poultry (614,791) 67 2,358
-Cattle (16,278) 901 ‘ 11,149
Pluakdaeng District
-Pig (20,995 ) 92 1,633
-Poultry (264,900) 29 1,016
-Cattle (2,580) 143 1,767

Source: Department of Pollution Control, B.E. 2539

2.2.3 The Importance of Surveillance of Rayong River

Currently the Rayong River quality, especially, the area with the high density
of population, they are facing to problem f degradation due to a variety of human
being activities, and it impacts to ecosystem in the river, consequently, causing the
change of water of river attribute to be wastewater finally. If there is a superior
planning for defending the problem so the amount of wastewater arising would be
decreased obviously. However, it needs the local agency that is close to the natural
resources to be a implementing organization. One of the most effective guideline is
surveillance of the river because it makes the responsible agency to know the situation
of water quality of the ﬁver, and the trend of change of river quality is included as

well.
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Additionally, inclination of the danger occurred from the changing of the river
quality will be known. As a result, learning and understanding the job of surveillance
of river quality is one of the important part of SAO member obligation, thoroughly,
monitoring the report of examination of river quality, it should be done by the
involved - organizations, and to understand on the indicators or parameters in the
reports to be a fundamental ‘information for decision making on classifying river
quality to be in which level and be appropriate for use in which activity, would be
included. It can be classified by the indicators or parameters as use in the report of
examination of river quality into 3 categories as follows: (Sutheerla, et al, 2001:224)

1. Indicators for physical quality of water such as temperatures, colors, odor,
turbidity, and suspension substances.

2. Indicators for chemical quality of water such as OD values, BOD values,
and pH (acid-base states).

3. Indicators for biological quality of water such as various types of

microorganism contaminating in the water.
The Popular Parameter are as followings:

1. Acid/base (pH), the number of indicator of pH are between 0-14, if it is
higher than 7 , it means the waster is in the base state, but if it lower than 7 , it means
the water is in the acid state so it causes the loss of balance of ecosystem. Most of
living creatures are alive in the neutral state at pH equals to 7 or is close to pH 7.

2. Dissolved Oxygen (OD), it is the amount of oxygen (grams) that dissolved
in the 1 liter of water at certain temperature and pressure. It measures the amount of
oxygen in weight of gram per liter or part in one million parts or percentage of
saturation. The water has OD more than or equals to the standard criteria of ground
water which is not sea water, usually, it is claimed as water has good quality for living
of creatures.

3. Total solid (TS), the summation of all solids that both dissolves and does
dissolve in water will effect to the living of all kinds of plants and animals, if the

amount of solid in water is high that it will effects the ecosystem.
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4. Faecal coliforms is one group of bacteria that is found in the digestion
system of human beings and animals. It is used as a indicator of faecal contamination,
therefore if the high concentration of faecal coliform bacteria was found in any water
sources that it means that water is not proper for any activities.

5. Nitrate (NO;) effects to the spreading of aquatic plant such Java weed to
grow rapidly, so the sunlight couldn’t pass through the water so it causes the aquatic
plant die and cause the fermentation to makes water degraded.

6. Phosphate (PO,), the salt of phosphoric acid that it residues from the
chemical fertilizers and detergents causes the single cell of algae grow rapidly so it
also causes the turbidity of water source and it makes the water degraded as well .

7. Biological Oxygen Demand (BOD), it is value to indjcate the amount of
oxygen that is consumed by the bacteria during the degradation of organic matter so if
the BOD value is high that it means the water is much dirty that will effect to the
aquatic life. It

8. Turbidity, it is state of the water contained a lot of suspended materials that
causes the light scattering or absorbing, or it means there is the amount of delicate
suspended substance since the water has high turbidity will make the light couldn’t
pass through the water that it impacts to the aquatic life.

Besides, to observe the change of river is the easy way to surveillance of the
river , that the people can do in order to report to the involved agency to implement
further (Department of Public Prosecution, 1999).

1. To observe the amount of water much-less, if much water, it can
dilute the toxic substance vastly.

2. Rate of water flow, if water flows quickly, the amount of oxygen will
be high so the water quality will be good.

3. Characteristics of water, if water has intensive color, and high

turbidity, strong odor, it means water is dirty.
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4. Sources of pollution such as factories, communities, if it is high
density of factory and community that locates nearby the river so there is a chance of
high pollution.

5. The large amount of garbage and excretion will be a cause of water
degradation.

6. Weed such as algae, Java wed are the causes of water degradation.

2.2.4 Measurement to Control pollution of Rayong River of Involved

Organizations in Rayong Province

The numerous measurement and guideline to control the waste disposal to
water resources are used in the present are as follows (Sutheela, and et all, 2001):

1. Establishing the standard criteria of wastewater from the original sources
and types of pollution sources.

2. Establishing the standard criteria of water quality of water resources.

3. Announcing the pollution control area.

4, Identifying the environmental protection area.

5. Providing the treatment system for community wastewater.

6. Distributing the responsibility of environmental quality management.

7. Cooperating for water resource maintenance.

8. Requiring the public relation continuously.

9. Increasing the capacity of water resource to burden for dirty.

10. Decreasing for waste disposal.

11. Decreasing of toxic substance use for agricultural activity.

12. Improving the punishment to more strictly according to the polluter-pay
principle.

13. Supporting for research and technological transferring.

14. Assisting to watch over on wastewater drainage from industrial factories
and communities.

15. Promoting on recycling water.
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The involved organizations in Rayong province use the various projects as
mean to control the pollution of Rayong River. There are no tangible measurement
obviously as following instances:

(1) Subdistrict Administrative Organization in Muang District, Bankai District,
and Pluakdaeng District. Most of the projects are about to stimulate for cooperation on
water resources maintenance such as arranging the volunteer or group of
environmental conservation to assist of caring for environment. Moreover, there are
the project of construction of pool wastewater treatment system, and project of
construction of pool waste disposed system.

(2) Provincial Public Health Office, most of the project about knowledge given
on water use for consumption and utilization safely. To examine the water quality for
consumption such as the examination of pipeline water for consumption and
utilization was done in order to improve and correct to be in the standard criteria,
thoroughly, providing the knowledge for citizen on water resource maintenance for
good health.

(3) Rayong municipality cares for the impact to river quality occurred from the
wastewater drainage of various business building such as the project of surveillance
for wastewater drainage from community, building, and workplace in the boundary of
municipality, and project of rehabilitation mount of Rayong River of 14 communities
of river side such as Project of Rayong River has value to cooperate to maintain for
next generations, it was the project of training the community to realize the importance
of Rayong River, and cooperation for maintenance is included.

(4) Provincial Office had the project of awareness raising on local
environmental quality management about the importance of water resources as
Projects that joins to 54 SAOs in Rayong province to train the volunteers for

environmental surveillance of Rayong province.
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2.3 Role of Subdistrict Administrative Organization on

Surveillance of Rayong River

2.3.1 Subdistrict Administrative Organization (SAO)

SAO is the work unit of local administrative of government that established
according to the Act of Subdistrict Parliament and Subdistrict Administrative
Organization B.E. 2537, and has a position as legal person so Subdistrict Parliament
has income for the last 3 years at least 150,000 Baht per year,not included the
supportive budget. It has work implementation freely, and the authority to establishing
for policy and decision making in their subdistrict according to the obligations that law
allowed. There are two parts of SAO are subdistrict parliament and committee of SAO
is selected from the members (from electoral vote by local community) to be a
president, a vice president of subdistrict parliament, and a secretary and they must not
the SAO members. For subdistrict parliament selects SAO committee from SAO
members, and SAO committee selects one president and two administrative committee
from SAO committee (Department of Provincial Administration, 1999).
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Sequence of SAO Work

SAO had direct role and obligation for implementation of subdistrict
development in all aspects, so this research pay attention to the importance and role
for promotion and maintenance the environmental quality according to the
Constitution of Thailand BE 2540 of section 290, group 9 that stated about the roles
and obligation of SAO about the promotion and maintenance of environmental quality
according to the law enact with the following important contents:

To manage for maintenance, and utilization of the natural resources and
environment in the subdistrict area, it will be done.

To participate in for maintenance, and utilization of the natural resources and
environment outside the subdistrict in the case of baving impact to the living of people
in their area, it will be done.

To participate in considering in order to initiate any project or activity outside
the subdistrict that may impact to environmental quality or health of people in their
area, it will be done.

In the Act of Subdistrict Parliament and Subdistrict Administrative
Organization B.E. 2537 had identified 6 issues as follows:
1. Role in supporting on knowledge and understanding creating, and -
awareness raising.
2.  Role in management and maintenance of the natural resource
quality.
Role in management and control of pollution.
4. Role in coordination to prepare the requirement of budget for
environmental project.
Role in considering on project that will impact to environment.
6.  Role in coordination and policy planning in environmental aspect of
locality.
The above mentioned roles are role of supporting on knowledge and
understanding creating, and awareness raising, and role of management and

maintenance of the natural resource quality, role in management and control of

'\\auwmt
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pollution, and coordination and policy planning in environmental aspect of locality.
All are the most important job for surveillance the Rayong River quality that the SAO
should have knowledge and understanding properly for surveillance work previously I,
and to be able to stimulate the local people who are used and impacted by the pollution
of river directly to realize the importance of river and surveillance work in order to be
able to maintain river sustainably and to be able to transfer knowledge to local people;
for instance the roles of SAQ (Office of Environmental Region 1, 1999:4-6).

- Survey the area, components, and potential of river.

-Plan for management after survey the situation of river delicately through
allow the each locality to take responsibility thoroughly.

-Monitor and examine for utilization and maintenance the river of each locality
to search the way to solve the facing problem on Rayong River pollution.

-Be a good coordinate for transferring the information on pollution state,
amount of toxic substance in the river, including arranging the training to give
knowledge about the examination of river pollution as easy method that can be done

foe surveillance of river quality be fore the pollution in river will be occurred

Since the river surveillance work involved and corresponded with river
conservation, Subdistrict Administrative Organization (SAO) should have knowledge
and understanding on river conservation in order to be fundament of understanding of

river surveillance increasingly

2.3.2 Subdistrict Administrative Organization and River Conservation
Work

River conservation means know how to use river water wisely in order to gain
benefit to public people as much as possible, wasting was as least as possible, use it as
long as possible, and distributing as wide as possible as well, and with the right place
and right time. The roles and obligations of SAO members that involved the natural
resource conservation meant SAO member must take part in natural resource

conservation the their locality.
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SAO is able to learn the method of river conservation in order to bring to apply
to use on river surveillance to be effective increasingly, with the objectives of river
conservation as follows: (Niwat Ruenpanich, 2542: 147-150)

1. In order to obtain the appropriate amount of water is adequate for

requirement.

2. In order to obtain water with good quality, clear, not turbid or toxic

substance contamination

3. In order to have water to use at appropriate time

4. In order to reduce the loss of utilization in different aspects such as

agriculture, and industry.

Method of River Conservation

1. Issue the law about right to use river

2. Plan for river development and manage the river basin for resident in the
river basin to obtain the benefit from water resource entirely.

3. Improve the land use to correct according to the principle of soil and water
conservation and search the way to delay the river water flowing to be in
the river as long as possible.

4. Improve the irrigation and irrigation canal to prevent the loss of water
while sending the water in order to save water utilization.

5. Search the method to improve the wastewater from various industrial
factory to recycle.

6. Search method to decrease evaporation from river.

7. Survey for new water resource increasingly.

Fundament of river conservation mentioned above, SAOs were able apply to
use in river surveillance work in their areas in order to let the river surveillance work
be another work in the obligation of SAO, and it was the work that was able to
stimulate the local people who used water and received pollution directly from river to
raise awareness and concern their river, additionally, being a protector for this river

by themselves in order to maintain the river for usefulness in order to be sustainable
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for next generation, such as The example at Nan province, there was successful tom
stimulate the community to assist to maintain the Nan river by the supporting of
monks.

“Conservation of Nan river by depending on the indigenous wisdom of local
people through the ritual to maintain the fate of the river further, it was the rite that
was applied by the thought of Pituknantakoon Priest (whose original duty was to
teach) by starting to persuade the people who lived in the Nan river basin to
collaborate in maintain the fate of the river and he had studied information in the forest
aspect, and agricultural aspect of Nan river basin, including studying the solid waste,
toxic substances, and wastewater were drainage to Nan river from different sources for
1 year, simultaneously, he gave knowledge to people about shortgge of water such as
drought, infertility when water shortage, destroying the natural balance by human
being.

To use the prestige of monk as pioneer for people collaboration and be
connector of ritual to maintain the fate of the river by making the people to believe
that after the ritual was done, so the sacred or super natural power would protect, if
anybody infringed he would be in the danger so it was to maintain life or create
sustainability for nature. In another dimension, people learnt to think and to know the
value, and know hoe to gain the benefit from the river carefully so its effect caused the
fertility to the ecosystem in the river, it was seen the change obviously.

The food resources in the river was increasingly due to maintenance the plants
which was the food of animal, thoroughly, food chain in the river, conservation of
aquatic animal to not diminish amount and extinction, but it was increases or extended
the aquatic animal strain as naturally. This was the indicator of water quality and it
was the most important part of harmonization on solving problem of river by
depending on the collaboration of the community and the stimulation from community
leader.” (Suthipong VasuSopapol, 2542).

In the research was done on development the complementary learning book on
the topic of surveillance of the river for SAO in the area that Rayong River passing,
The data are SAO in the area as follows (Provincial Rayong Office, 2001):
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Table 5 Data about the SAO in the Area that Rayong River Passing

Income of Income of
Village SAO SAO (not SAO of
SAO member | included the | budgetyear | Level of
(number) | (number) supportive 2000 SAO
budget 2000) (million
(million Baht) Baht)

Puakdaeng D.

1. Tasit 4 8 2.75 3.78 4
2. Mabyangporn 7 14 12.43 13.27 3
3.Laharn 4 8 4.62 5.65 3
4. Maenumku 7 14 5.10 ‘ 6.23 3
5.Nongrai 6 12 1.36 2.87 4
6.Pluakdaeng 6 12 19.78 20.58 3
Bankai D.

1. Nonglalok 10 20 9.46 10.50 1
2. Nong bua 11 22 10.34 11.62 2
3. Bangbutra 11 22 4.63 5.87 3
4. Bankai 6 12 233 3.31 4
5. Chagbok 10 20 2.37 3.88 4
6. Takhun 8 16 2.95 4.15 4
7. Nongtapan 6 12 2.15 3.36 4
Muang D.

1. Chaengnern 6 12 19.41 19.75 1
2. Tapong 12 24 15.78 16.70 1
3. Krached 8 16 4.11 5.28 3
4. Samnukthong 5 10 1.96 3.25 5
5. Klaeng 5 10 4.63 5.62 4
6. Natakhun 5 10 2.30 3.58 5
7. Tubma 7 14 10.37 11.12 3
8. Pac 4 8 243 3.93 5
9. Numkok 3 6 1.83 2.84 4
10. Nernpra 7 14 9.54 10.24 4
11. Banlaeng 7 14 3.94 3.94 4
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2.4 Related Literatures

Chuleeporn Pryoonto (1996:61-65) studied on comparison of the learning
achievement of complementary book between using and un-using leading tool in
content presentation for 60 persons of sample group that was divided into 30 persons
for control group and experimental group. The experimental group had read the
complementary book with leading tool for content presentation with bold letter size of
16 points. The control group was the group that had read the complementary book
without leading tool for content presentation. It was found that the students who had
read the both styles of complementary book, the mean scores of posttest were higher
than the pretest, and the experimental group that had read complementary book with
leading tool for content presentation had learning achievement higher than the control
group that had read the complementary book without leading tool for content

presentation.

Kornkanok Luthanun, (1996: abstract), developed and tried out the
environmental supplementary book on the topic of “Story of Forest” for primary
school student at level 6. The book supplementary was the documentary style with
four colors picture. The sample grouup was random sapling from the student of the
school that joins to the project of role coordination of primary school and secondary
school on conservation of Wildlife Sanctuary in the Chonburi province by using the
random sampling from the students who had grade between 2.00-3.00., 60 students,
the dividing students into 30 persons for control group and experimental group. The
results of experiment, it was revealed that the learning achievement of experimental
group in posttest was statistically significant higher than pretest at the level of 0.05.
The mean scores of experimental group in posttest was statistically significant at 0.05
level higher than the control group. The assessment of book quality was done by

experts were at good level.

Patiwet Chukinthorn, (1998:77-78) researches on the construction and

development of supplementary book on the topic of environmental law for cadet of
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policeman college by dividing into control and experimental groups, it was revealed
that the experimental group that had read constructed supplementary book had higher
knowledge and understanding on environmental law that the control group that had not
read the book with statistically significant. The satisfactory assessment of constructed
supplementary book was at good level, and the experts evaluated that the constructed
book was appropriate for complementary book for learning on environmental law

suitably.

Sornchai Moonkum, (1998: abstract) researched on construction and try out the
supplementary book on the topic of “Greenhouse Phenomenon” for subject of
physical —biological science at high school level. The research results found that
students of experimental group had knowledge increasing more than before reading
and more than the control group that did not read the book statistically significant at
level of 0.01. The satisfactions of students toward book were at good to very good
level. The experts evaluated the constructed book at good to very good level. The
research result concluded that supplementary book on the topic of “Greenhoﬁse
Phenomenon” was appropriate for using as supplementary book for subject of physical
—biological science at high school since it is able to increase the learning efficiency of

students on topic of Greenhouse Phenomenon.

Suwimol Laulamai, 1999: abstract, the result of the experiment of
supplementary book for primary school student at level 6 in the topic of Kahung Bird,
found that the learning achievement of experimental group after reading was higher
pretest statistically significant at level of 0.05. The mean scores of experimental group
in posttest was higher than control group statistically significant at level of 0.05. The
teachers assessed the book quality at very good level, and assessments of students

were at very good level as well.

Sajeeporn Somboonthub, 1999: abstract, tried out the series of supplementary
book of “Forest is life classroom™ for high certificate student, the results of experiment
found that the learning achievement of experimental group after reading was higher
pretest statistically significant at level of 0.05. The mean scores of experimental group
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in posttest was higher than control group statistically significant at level of 0.05. The
teachers assessed the book quality at very good level, and assessments of students

were at very good level as well.

Oranich Kiatubonpaiboon, 1999: 102-119 constructed the handbook on the
topic of “Waste Separation in Household” in cartoon style by surveying the waste
throwing, and waste disposal of student households, then the involved information was
used for construct the handbook by using the cartoon pictures with the description of
pictures, and flow of the story as prose style. It was tried out with for 120 students at
lower secondary school level 2 of Watraihking Vittaya School, the students were
divided into 4 group as experimental group, control group 1, cpntrol group 2, and
control group 3, with the mean of reading and not reading. The research results found
that the student group that had read the handbook on the topic of “Waste Separation in
- Household” had knowledge, understanding, and attitude higher than the three control
groups that had not read the handbook.

Kitsupha Charoenporn, (2001: abstract), constructed and tried out
supplementary book on the topic of “Thai Coral Reef....The big house of Undersea
Life” for primary school student at level 6. The experimental results demonstrated that
learning achievement scores of students of experimental group in the posttest were
higher than the pretest statistically significant at level of 0.05. The learning
achievement scores of students of experimental group in the posttest were higher than
the control group statistically significant at level of 0.05. The quality of constructed
book was assessed by the experts were at good to very good level, and the satisfactory

assessment of the book was at very good level.

Panisa Panthong (2001: abstract) conducted on the development of
supplementary book on the topic of Management of Infectious Waste in the Hospital
for nurse student of Ministry of Public Health. The sample group was the nurse 60
students of Nurse College of Boromrach Chonnannee Chakreeruch. The students were
divided into two groups as 30 students for experimental group that read the
constructed book, and 30 students for control group that did not read the book. It was
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discovered that learning achievement scores of experimental group that read the
supplementary book on the topic of “Management of Infectious Waste in the Hospital”
was higher than control group that did not read the book statistically significant at
level of 0.01, and the book was evaluated by experts, and nurse student at good level.

Parinyaporn Warangrat (2001: abstract) studied on Construction and tried out
the handbook for conservation of environmental art object in the locality, Sakolnakorn
province for undergraduate students of Sakolnakorn Rachjapat Institute. The
experimental result revealed that that learning achievement scores of experimental
group in posttest was higher than pretest statistically significant at level of 0.05 and
the learning achievement scores of experimental group that read the handbook was
higher than control group that did not read the book statistically significant at level of
0.05. The experts evaluated the book quality at very good level, and students were
satisfied the constructed handbook at very good level as well. Therefore, the handbook
was constructed by researcher was effective to increase knowledge and understanding
to this group and it should effect the students to use for local environmental art
objective further.

The results from these researches, these make the researcher realize that
importance of complementary book for knowledge increasing, including making
student to understand the numerous contents such as complementary book,
supplementary book and handbook, all of them are able to stimulate the learner to
increase knowledge and understanding, therefore the researcher is interested in
development of the complementary book on the topic of surveillance of the Rayong
River for Subdistrict Administrative Organization through presenting the content,
language, and pictures to be relevant properly with the interest, and understanding of
SAO on the topic of river surveillance and guideline for river quality management,
thoroughly, their role and obligations on management of river quality in their locality,
and awareness raising to cooperate to prevent water pollution of local river in order to
be sustainable for next generation.
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2.5 Conclusions

To develop the complementary learning book on the topic of surveillance of
the river for SAOQ, it is the media construction about knowledge for adults. The adult
learning is learning style of self-directed on the base of interest, and self-evaluated to
accomplish the setting objectives so the contents in the constructed book must be
appropriate and be interested for target group that are the SAO members. To develop
this learning book is based on information of actual facts in the area of sample group
who are SAO members that the Raying River passing through, and the content
involves the problem and violence of the river problem about the factors effect to the
river quality, measurement of pollution control of involved agencies, in addition, to
make them to realize the importance of surveillance of the river , and to study the
fundamental information to perceive problem of water pollution of the river and
guideline to solve the problem of water pollution of Rayong River of SAO members.
After the contents of the learning book is gathered, it is composed to be a
complementary learning book on the topic of surveillance of the river for SAO
members by following the objectives and setting concepts, furthermore, the quality of
constructed book was examined according to the a variety of steps, then it was
improved by following the recommendations of advisory committee and experts.
Finally, the book had the quality according to the set objectives.
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CHAPTER III
RESEARCH METHODOLOGY

This research study was an operational research to construct and develop the
complementary learning book on surveillance of the Rayong River for Subdistrict
Administrative Organization (SAQO) . The steps in this research were as follows:

Experimental Steps

Step 1: To construct and develop the book
1. To study the primary information
2. Book Construction and Tool for Book Evaluation
3. Improve the quality of the book

Step 2: To experiment the developed book
1. Select the sample group for experiment
2. Tools for experiment
3. Experimental Implementation
4. Analyse of the results

3.1 Construction and Development of the Book
3.1.1 Study the primary Information

1. To study the concept and theories about adults learning in order to construct
the basic understanding that the way of searching knowledge of adults were the self-
directed, and it was starting from the satisfaction of adult, and adults were readiness to

accept the new contents by different means. It depended on issues that they were
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interested individually. Then, they will bring the knowledge from learning to solve the
problem, if they found their knowledge not enough to solve the problem. They will
search the supplementary knowledge to make their learning more completely.
Afterward, they bring their supplementary knowledge to use again, if they accomplish
the objective that mean their learning achievement is successful.

2. To study from the real situation, in this research was the study on the
situation of Rayong River quality at present. It starts at geography of edge of Rayong
River, and locations along the river side such as community area, industrial area,
agricultural area, and livestock area, and these impact to the river quality inevitably.
There was studying the result of examination of river quality by the office of
environment region 3 so it made us known about the problem ang the violence of the
problem different parts of Rayong River through studying the data on examination of
river quality, the interpretation of examination of river quality by comparing from the
past to present. It made us know about the trend of the situation, and it was
fundamental knowledge for developing the surveillance work, including to know how
important the surveillance of the river presently. Besides, there were any organizations
that engaged in the Rayong River quality, and practicing guideline was employed
about the management of water pollution of river, together with the guideline for
solving the occurring problem of that organization.

3. The study the role of SAO member in the area that Rayong River passing
through, was done in order that it will be known the scope of work of SAO toward the
surveillance and management on river quality as well.

4. Depth Interview were done with the SAO member in the area that Rayong
River passing through. Three members were from each of 3 subdistricts. The contents
of interviewing were as follows:

-The perception perceive the problem of the Rayong River.

-The problem solving that engage to the Rayong River.

-The awareness of participation on surveillance of the Rayong River .

-The opinion and suggestion in related to surveillance of the Rayong
River.

-The topics that they need to know about surveillance of the Rayong

River.
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Result of depth interview with SAO members, it was appeared that most of
SAO members knew that as follows:

1. Water quality of the Rayong River was not good, the SAO members
observed from the color, sediment, shallowness, and contamination of wastewater
drained from industrial factory, wastewater from prawn farm, and wastewater from fhe
community.

2. At present, there is utilization from the Rayong River for agriculture such as
orchard, vegetation, rice farm, and prawn farm.

3. Different activities impacted to water quality of the Rayong River, and SAO
used to introduce the various occurred problems to meeting in order to search way to
solve the problems such as problem of wastewater from prawn fagm drainage illegally
so the river was shallowness and dryness, accumulated of weed, waste disposal, and
the building encroached the river border line.

4. Solving the problem of SAQ about the Rayong River, it was found that Sao
sent letter to warn industrial factory that drained wastewater to river, had agreement to
construct the wastewater treatment pond with prawn farm owner to treat wastewater
before draining to river, digging the weed, and holding the campaign for garbage
collection in the important day, and asking the assistance from the community to guard
river in the living area, and public relation was included.

5. Most of problem and obstacles was found, were due to lack of understanding
of people on the issue of the Rayong River maintenance because the people thought
that it did not impact to their daily living.

6. The majority of SAO thought that they had roles only on surveillance of the
Rayong River as guarding, looking after, making the letter, and receive the letter and
sending to the involved agency further. Moreover, they thought they could not hold
campaign to make people to decrease the factors that impacted to river quality because
they lacked of budget.

7. SAO thought that they wanted to know about surveillance of the Rayong
River were giving knowledge to SAO in the issue about the importance of the river,
usefulness of the river, what were the roles and functions of SAO on river

surveillance, and if there was any problem occurring on river quality so how they
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should do, and they must report to what agency, and they must contact to which
agency for budget on surveillance of the Rayong River.

3.1.2 Book Construction and Tools for Book Quality Assessment

(1) Book Construction
1. To identify the learning objectives
(1) SAO members had knowledge and understanding the situation of
Rayong River quality at present.
(2) SAO members had knowledge factors the effected to river quality.
(3) SAO members had knowledge and understanding on surveillance
of the Rayong River .
(4) SAO members had knowledge the role of SAO about Rayong River
surveillance work.
(5) SAO member had awareness for cooperation on surveillance of the
Rayong River .
2. Writing the concepts
3. Defining the content of learning book by consult with thesis advisory
committee and experts, the situation of the Rayong River quality at present were
-The situation of quality of Rayong River at present. How much was
the violence of the existing water pollution problem?
-Which factors had impacted to the quality of Rayong River.
-How much is the surveillance was taken?
-Was there any agences involving to the quality of Rayong River, and
was there any measurement to control water pollution?
- Did the SAQO play role on river quality surveillance?
4. Set the picture and arrange the book pattern.
5. Drafting the book.
6. Improving the first draft by thesis advisory committee and experts for

correctness and appropriateness, before the experiment would be implemented.
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(2) Constructed Tools for Book Quality Assessment

1. The multiple choice questionnaire (4 choices) for learning achievement of
complementary learning book on the topic of river surveillance and guideline for river
quality management for Subdistrict Administrative Organization (SAO), was
constructed. It was done by studying from the learning objectives; concepts covered
the contents of the constructed book. It composed of 30 questions, and there was only
one answer was correct. It was considered by the thesis advisory committee, then it
was improved and it was tested by the 30 SAO members who were not sample group.
The answers were checked for scoring, and ordering the score to separate according to
27% of high score and low score groups, then it was determined the difficulty power,
and discrimination power of the questionnaire by the 27% techniques as the following
formula (Boonthum Kitpreedaborisooth , 1999:91).

Where: r = Discrimination power
P = ease/difficult level
Py= Number of persons who answer correctly in high score group
P;= Number of persons who answer correctly in low score group

n = Total number of persons who answer in both groups

The criteria of ease/difficult level (P) to select the test was between 0.02-0.08,
so if any question was in this range, it was kept to use in test, the one lower than 0.02,
and higher than 0.08, and any question had discrimination power (r), more than 0.2
would be kept. Then the reliability was determined by KR20 (Kuder — Richardson
Formula 20) . The acceptable value of reliability was between 0.6-0.8 (Boonthum
Kitpreedaborisooth , 1999: 208)
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Variance of total scores

Proportion of correct (passing) responses
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Proportion of wrong (not passing) responses or (1-p)

The results demonstrated that the test of learning achievement of 16 items, it
was in the standard criteria, and the whole test had reliability value equaled io 0.84.
For consideration on structure of book, it was found that it covered the structure of
learning achievement form on measurement of knowledge, understanding, and using,
but the item was not much enough. Therefore, it was consulted with thesis advisory
committee, and the whole 30 items were determined for reliability value again, it was
equaled to 0.63, it was in the acceptable range (0.20-0.80), so this test form had high
reliability value (detail in the appendix A). Therefore, the learning achievement of 30
items was improved for language correctness for clearness and understandable in order

to use according to structure of learning achievement form further.
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Table 6 Structure of learning achievement form of 30 items

Level of Measurement (item)
Structure Knowled | understan | Utilization Total
ge ding (item)
1. Importance of the Rayong River. 4 2 - 6
(1-6)
2. Factors affected to Rayong 4 2 2 8
River. (7-14)
3. Determination of river quality 2 2 - 4
' (15-18)
4. Roles of SAO on river 4 4 4 12
surveillance (19-30)
Total (item) 14 10 6 30

2. To construct the satisfactory assessment form of book for SAO member, it
contained contents, presentation, pictures, language, book arrangement, and opinions,
and recommendations by setting the criteria for evaluation with 5 levels as excellent,
good, moderate, fair, and be improved equaling to 5,4,3,2, and 1 respectively, and it
was considered and examined for correctness and appropriateness by thesis advisory

committee, then it was improved again.

3.1.3 Improve the Quality of the Book

The development of book quality before it was used in the experiment, the
researcher would brought the constructed book and tool for measurement of the
effectiveness of constructed book to the SAO members who were not the sample
group to read, the result was improved by the following process:

First time, let the 10 SAO members(non sampling group) that lived in
Subdistrict that located on area of Rayong River passing through read, after they
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finished, the researcher asked for checking their understanding, and difficult/casy
language, then collected and recorded data.

Result of asking, it was appeared that majority of SAO members gave their
opinibn that the language using in the book was academic language and rather difficult
in some issue, accompanying with size of the letter was too small and not sharp so it
was not comfortable for reading, moreover, the content of river surveillance was not
concise and not good communicate to create the understanding. The researcher had
collected all recommendations to consider to improve and develop by adjust the
language to more easier and avoid the difficult vocabulary, and academic style,
besides the from was adjusted to make the letter more sharp.

Second time, the developed book was let the 30 SAO members(non sampling
group) that lived in Subdistrict that located on area of the Rayong River passing
through read, after they finished, they did the test of learning achievement and form of
satisfactory assessment.

The results demonstrated that SAO member though that the complementary
learning book was appropriate to assist to increase knowledge on surveillance of the
river, and it was interesting because it was guideline to perform in maintain the
Rayong River, and inform ed about the current circumstances of the Rayong River,
method of problem prevention and environmental impact, and information about the
Rayong River surveillance, including the information about the involved agency that
can be contacted when there was problem about the Rayong River. The content of the
book was able to motivate the reader to understand the content, but it should be added
the information about motivation for community to maintain river, example of the
successful surveillance of the river, thoroughly, guideline of practical way of river
surveillance, and occupation that affected to the Rayong River quality. Furthermore,
SAO still gave recommendations on sharpness and size of letter in order to improve
the size and sharpness increasingly. Afterward the researcher had improved according
to the example of successful community on surveillance of the river.

In addition with proposal of guideline on surveillance of the river due to
resources increasing, and changed the letter to bigger and sharper from Cordia New 14

point to 16 point, and the completed complementary learning book was examined by



Fac. of Grad. Studies, Mahidol Univ. M.Ed. (Environmental Education) / 51

the experts and thesis advisory committee about the correctness and appropriateness
before it was used for the experiment by sample group who were SAO members that
lived in area that the Rayong River passing through. The results of test of the
complementary learning book quality from the form of learning achievement test, and
form of satisfactory assessment from the try out that was done by the SAO member
who were not the sample group, and thesis advisory committee examined the
correctness and appropriateness then it obtained the completed complementary

learning book before it was used with the sample group.

The testing results for quality of complementary book obtained from the
learning achievement questionnaire and satisfactory assessment form that graded by
the SAO members who were not sample group, and thesis advisory committee to
examine correctness and appropriateness, so the complementary book was completed

to be used with the experimental group.

3.2 Experiments on the Constructed Book

3.2.1 Sample Group

Sample group in the experiment were SAO members of districts that the
Rayong River passing, were Muang District, Bankai District, and Pluakdaeng District,
Rayong province, and multiple random sampling technique was employed for
sampling the 6 SAO members from each of 2 Subdistricts from 3 districts so total

number of SAO member were 36 persons.

3.2.2 Tools for Experiment

1. The complementary book on surveillance of the Rayong River for SAO

members
2. Learning achievement questionnaire.

3. Satisfactory assessment form.
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3.2.3 Experimental Method

1. Experimental design was one group pretest-posttest design.

R O— X 0

Where: = experimental group

R

O, = measurement of learning achievement of pretest
O = measurement of learning achievement of posttest
X

= experiment ,

2. Experimental phase

(1) The questionnaire of learning achievement was tested (pretest) by
the sample group for 20 minutes before the experiment would be done.

(2) The complementary book was supplied to the sample group for 3
days.

(3) The questionnaire of learning achievement was tested (posttest) by
the sample group for 20 minutes after they had read the book.

(4) Satisfactory assessment form was evaluated by sample group for the
constructed book on the topic of surveillance of the Rayong River .

3.2.4 Analysis of the Results

After the data was collected, it was analyzed by SPSS program.

The statistics was employed to determine as follow:

1. Comparison of the difference of the average score of learning
achievement before reading (pretest) and after reading (posttest) with t-test formula
as following (Puengrat Thaweerat, 1998: 165).
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' \/NZDZZ:?(ZD)Z

N-1

ZD = Total sum of the difference between average scores of
pre-test and post-test

ZDz = Total sum of the difference between average scores of
pre-test and post-test, squared

N = Total number of SAO members

2. Satisfactory assessment of SAO members was determined by mean,
mode and percentage.

3. Conclusions of research results and recommendations for development
of complementary learning book on surveillance of the Rayong River for Subdistrict
Administrative Organization (SAO) .
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CHAPTER IV
RESULTS

The researcher had developed the complementary learning book on
surveillance of the Rayong River for Subdistrict Administrative Organization (SAO)
through studying the learning achievement of SAO members, and evaluating the
satisfaction of SAO members toward the book. Sample group was 36 SAO members
in the area that Rayong River passing which composed of three districts as Muang
District, Bankai District, and Pluakdaeng District. The complementary learning book
was evaluated the quality of the book by 3 experts. The results of this research can be
conclude as follows:

1. The construction of the complementary learning book on surveillance of
the Rayong River for SAO.

2. The improvement of the complementary learning book on surveillance of
the Rayong River for SAO.

3. The experiment of the complementary learning book on surveillance of
the Rayong River for SAO.

4.1 The complementary learning book on Surveillance of the Rayong
River for SAO

To construct the complementary learning book on surveillance of the

Rayong River for SAO, there were the following objectives.
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4.1.1 Objectives of Learning

(1) SAO members had knowledge and understanding the situation of
Rayong River quality at present.

(2) SAO members had knowledge factors the effected to river quality.

(3) SAO members had knowledge and understanding on surveillance
of the Rayong River .

(4) SAO members had knowledge the role of SAO about Rayong
River surveillance work .

(5) SAO member had awareness for cooperation on surveillance of the

Rayong River . .

4.1.2 Characteristics of the Book

The complementary learning book on surveillance of the Rayong River for
Subdistrict Administrative Organization had improved according to the steps, and it
had the following characteristics

(1) Size as horizontal line, its size was equaled to half of paper size of
A4 with the length 21 centimeters and 14.8 centimeters, it was printed by paper of 80
gram, and it was stitched together with the staples and covered the edge with similar
color paper to the cover.

(2) Number of Page, the constructed book contained 46 pages (32
pages of covers, introduction, contents, table of contents, appendix, and bibliography
were not included).

(3) Structure and Components of Book, the style of writing was
prose style, the content was arranged by starting at the knowledge about Rayong
River, subsequently surveillance work for Rayong River. There were structure and
component of the book as follows:

-Introduction

-Contents

-Table of contents

-Contents
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Chapter 1 How is Rayong River important to life of Rayong people ?
1.1 Social and cultural aspects
1.2 Economic aspect
1.3 Environmental aspect
Chapter 2 How is Rayong River degraded and low quality ?
2.1 Cause of water pollution
2.2 Impact of water pollution to environment
Chapter 3 How do we know that Rayong River quality good or not ?
Chapter 4 How do SAO involve to surveillance for river ?
Appendix
A Law and standard of water management should bg known
B To observe the river easily that the people should know
C Organization engaged to control the Rayong River quality
Bibliography
(4) Pictures, the researcher had scanned from the book and had taken

the photograph from the actual place. There were 16 color pictures with the proper

size for content which relevant to the subject ordetails in the book as follows:

quality

Picture 1 Rayong River

Picture 2 The tree of family Leguminosae at Watlummahachaichumpol
Picture 3 Chart showed the utility of area the Rayong River passing
Picture 4 Industrial estate

Picture 5 Pipe for drainage

Picture 6 Pet farm at the river side

Picture 7 Prawn farm

Picture 8 Rayong River was shallow

Picture 9 Rayong River was dark color and waste floating

Picture 10 Wastewater were drained from different activities

Picturel 1Map showed the station for examination of Rayong River

Picture 12 Rayong River at Piampongsan Bridge
Picture 13 Burn the waste at Rayong River side

Picture 14 Volunteers for river Protection
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Picture 15 Cassava field
Picture 16 Wastewater drainage from the agricultural field
(5) Size of the Letter, Angsana New with 16 points, black color, and

bold for the important statement to easily find

4.1.3 Scope of the Content

Chapter 1 How is Rayong River important to life of Rayong people?

Mentioning about the origin of Rayong River is where, the importance of it in the

past, where it passing, and the importance of the river toward local people that it

passing.

Structure

Concepts

Chapter 1 The importance
of Rayong River

-In the past Rayong had ever been the river that fed the
troop of Praya Tak when his majesty arrived Rayong
province to gather the people to go to Chantaburi province
to fight with Burmese.

-Rayong River or Klong Yai is the main river of people of |
3 districtst of Rayong province boundary that are
Pluakdaeng District, Bankai District, and Muang Districet,
-Along the length of Rayong River, there is distribution of
agricultural areas, industrial areas, and communities that
live by depending on Rayong River as imporiant factors.
-Rayong River is one of the river that in the project of
provincial irrigation in the water resources for solving the
problem of water shortage for consumption and utilization

of people.
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Chapter 2 How is Rayong River degraded and low quality ? Mention to the

direct and indirect causes of wastewater impact to environment.

Structure

Concepts

Chapter 2 The River
quality and the situation of
Rayong River at presently.

Naturally, river had the mechanism to adjust its quality to
recover itself to natural state, nevertheless the different
factors made it to have different quality of water in the
different parts of river such as organic substance, toxic
substance, and infectious microorganisms for instance,
effect to the whole areas that river passing.

-Causes of water pollution can be divided as direct cause
such as community source, industrial source, and
agricultural source, and indirect cause such as construct the

new road, deforestation, building at the river bank, and

fishing with the wrong methods.

- Wastewater impacts to the numerous environment such
as impact to consumption and utilization, and economic

loss.

Chapter 3 How do

we know that Rayong River quality is good or not?

Mentioning about that river as wastewater receptacle for wastewater drainage from

different activities, therefore, it needs to establish the parameter or indicators to point

out the water quality in order to be known that the river quality is appropriate to use

in that activity or not, including reporting the results of Rayong River quality from

different stations that indicate how the river quality is.
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Structure

Concepts

Chapter 3 To control the
water quality

-We can divided the variables to indicate the river quality
into 3 groups as physical aspect, chemical aspect, and
biological aspects.

-At present we use method of examination of river quality
according to standard criteria of surface water that is not
sea, it is divided into 5 types with under the announcement
of the committee of environment No. 8 (B.E. 2537)

-The usefulness of water resources age as follows:

Water resource Class 1: It is natural water, and no
contamination.

Water resource Class 2: To conserve aquatic animal,
fishery, swimming, water sport, consumption and
utilization, and conventional treatment required.

Water resource Class 3: For agriculture, consumption and
utilization. Germ treatment, and conventional treatment
prior required.

Water resource Class 4: For industry, consumption and
utilization.Germ treatment and special treatment prior
required.

Water resource Class 5: For communication.

-State of Rayong River quality from the 5 examination
stations of Office of east region that starting at area of
Pluakdaeng to the mouth of river at area of Muang District.
At present, it is found that generally Rayong River quality
is not appropriate for consumption and utilization, it need

be cared.
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Chapter 4How do SAO involve to surveillance for river ?Mentioning to the
another role and obligation of SAO toward natural water resource is to take a
surveillance the river, and to take part of prevention and improvement the impact to
river, including stimulating local people to realize the importance and utility of river,
and providing the example of states in other areas for them to study that there was
collaboration of community for surveillance the river.

Moreover, to propose the guideline for control the river quality management,
and method of management the water quality at the source that can be divided into 3
sources are community source, industrial source, and agricultural source by choosing
the management method by depending on user, and implementer.

Structure Concepts

river surveillance
natural resources.

river.

prevention that would occur in the future.

pollution such as

river to community with raising awareness for people.

agencies involved to river quality examination.

substances.

Chapter 4 SAO and | - SAO is a local organization that mostly close to the natural
water resources so it seems to be an owner of the local

- SAO play an important role in taking care, preventing, and
correcting the occurred impact to the river, thoroughly
stimulating the people to realize the importance and utility of

-Surveillance the river is one of the mechanism to know the
state of river quality, trend of change of river quality,
violence occurring to river so it made us to understand about
the effectiveness of control plan for river quality, and as
essential basic information on planning of problem

-To control river quality from pollution of different sources,
it can be done by starting at ourselves. In addition, the
management system can be involved with many sources of

1. Community source, it is able to provide the community
wastewater treatment by decreasing to dump wastes to the
river, and to distribute the responsibility in taking care the

2. Industrial source, monitoring method is employed for
industrial wastewater discharge by coordinating to the

3. Agricultural source, decreasing the pollution at source, it
can be done by diminishing of using agricultural toxic
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4.2 The improvement the complementary learning book on

Surveillance of the Rayong River for SAO

4.2.1 Assessment Result of Constructed Book Quality by Experts

The satisfactory assessment of the constructed complementary learning book
was done by the 3 experts. The standard criteria was employed for evaluation were
very good, good, moderate, fair, and must be improved. The results were as follows:
for content, 66.66 percentages of them thought that the book was appropriate, and
assisted to increase knowledge of reader was at fair level; for the presentation 66.66
percentages of them thought that the book was interesting and appropriate
arrangement was at fair level; for cover picture, 33.33 percentages of them thought
that the relation to content was at fair level; for language, 33.33 percentages of them
thought that easy for understanding was at moderate level; for book arrangement,
33.33 percentages of them thought that beauty and interesting was at moderate level;
for size of book 33.33 percentages of them thought that proper and portable size, proper

thickness, convenience for opening were at good level; for size of letter, 33.33
percentages of them thought that the letter size was appropriate with the size of the
book was at good level: Most of the experts thought that the quality of developed
book in average was at fair and moderate level as presented in table 7.

Results of book assessment by the experts, it can be concluded that it was
appropriate for SAO involved the surveillance of the Rayong River, accounting the
recommendations of 3 experts for complementary book production until it was

completed.

The opinion to construct the book on surveillance of the Rayong River for
SAO because it is the obligation of SAO to protect for the environment but it need to
be improved some contents, additionally, it should emphasize on the participation of

people mostly, and governmental sector just supplement knowledge for people.
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It assist to increase the knowledge for reader but it was requested the
complement pictures such as the examination of water quality, examination

instruments, academic added, and practice part of SAO for surveillance.

Another comments

(1)The book was interesting due to its capability to complement for
learning because it emphasized on the centered target group , which is a good
communication in getting the people awareness.

(2)The contents were able to motivate and communicate by making the
reader to understand the contents but it was rather high academics so it was-difficult
to understand. .

(3)It should be analyzed and synthesized to be easier for consumer
work.

(4)The feeling and responsible role should be added, and

complementing learning with the usefulness for work and duty performance of SAO.

The experts recommendations were to update information , and to add the
contents about the major source of river pollution. Establishing the important
parameter for river quality, and interpreting the water quality, appropriate technology
for surveillance of community wastewater, and issuing the community regulations
that the SAO was able to implement in the real situation and introducing mean to
manage wastewater by studying the successful community as an example, all were

included.
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Table 7 Satisfactory assessment of the Constructed Book by Experts

Evaluated Issaes e Level of Evaluation -
Good | Moderate | Fair improved Mode
Contents
1. The appropriate length 1 | - 1 - good
(33.33) | (33.33) (33.33)
2. Knowledge enhancing - 1 - 2 - fair
, (33.33) (66.66)
3. Easy to understand - 1 2 - - moderate
(33.33) | (66.66) '
4. Topic related - 1 - 2 - fair
(33.33) (66.66)
Presentation
1. Attractive - 1 - 2 - fair
presentation (33.33) (66.66)
2. Presentation - 1 - 2 - fair
arrangement (33.33) (66.66)
Complementary
Pictures
1. Attractive cover - 1 - 2 - fair
(33.33) (66.66)
2. Pictures ’ relevant - - 2 1 - moderate
(66.66) | (33.33)
3. Clear picture and - - 1 1 1 fair
interesting (33.33)- | (33.33) | (33.33)
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Level of Evaluation
Very To be
Evaluated Issues good | Good | Moderate | Fair | improved | Mode
Use Language
1. Appropriate language - 1 1 1 - moderate
5 (33.33) | (33.33) | (33.33)
2. Letter was clear and good 1 2 - fair
arranged. (33.33) - (66.66)
Book arrangement
1. Beautiful and Interesting 1 - 1 1 - moderate
(33.33) (33.33) | (33.33)
2. Proper and portable size 1 1 1 L - good
(33.33) [ (33.33) | (33.33)
3. Proper thickness 1 1 1 - - good
(33.33) | (33.33) | (33.33)
4. Convenience for opening 1 1 1 - - good
(33.33) | (33.33) |- (33.33)
5. Letter size is appropriate - 1 - 1 1 fair
with the size of the book. (33.33) (33.33) | (33.33)

4.2.2 Try out for Book Quality Improvements

The researcher constructed a complementary learning book on surveillance of

the Rayong River for SAO members, the it was examined by thesis advisory

committee and 3 experts in order to give suggestion and check the content.

Afterward, the researcher improved according to the suggestion of thesis advisory

committee and 3 experts in order to make the book to be good quality increasingly.
Then the developed book was read by the SAO members, the results of book quality

development were as follows:




Fac. of Grad. Studies, Mahidol Univ. M.Ed. (Environmental Education) / 65

First time, let the 10 SAO members (non sampling group) lived in Subdistrict
that located on area of Rayong River passing through read, it was found that SAO
members were interested in reading the book very well, and the they gave the
opinion that the complementary learning book had the content sequence from the
importance of the Rayong River and river surveillance work, especially, the did not
have details much enough river surveillance work but the topic had content much
enough so it should not add more than this because it would be too thick that would
make it not be attractive to read. For the pictures were attractive and relevant to the
contents, and size of the book was proper for carrying, but only the letter size should
be larger and sharper, but the language was rather difficult to understand, but the
letter was too small and not sharp so it was difficult to read. Therefore, it letter size
should be bigger in order to easy for reading, and the researcher considered in order
to improve and develop by adjusting the language for easy understanding, and avoid
the difficult vocabulary and academic style, and the more sharp letter was developed

was included.

The second time, let the 30 SAO members (non sampling group) who lived in
Subdistrict that located on areas of the Rayong River passing through read, and who
were not the sample group read the book for 3 days, afterward they were tested the
learning achievement by doing with the learning achievement test and satisfactory
assessment form.

The results demonstrated that SAO members thought that the complementary
learning book would assist to increase knowledge on surveillance of the Rayong
River to be more interesting because The guideline for practice on river maintenance,
and informed to know the current situation of the Rayong River, environmental
problem prevention, and environmental impact, information on surveillance of the
Rayong River , and information about the involved agency when there was problem
about the Rayong River.The content of complementary learning book was able to
motivate the reader to understand the content, but it should add the information about
the community motivation for river maintenance, example of successful river

surveillance, guideline of practical river surveillance, the occupation that impact to
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the Rayong River. Moreover they gave the recordation about the sharpness and size

of letter in order to improve the letter to be more sharper and bigger.

Afterward, the researcher improved according to the recommendation by
adding the example of the community was successful in river maintenance, including
improving the size letter, Angsana New, to be bigger by changing from14 point to 16
point with bold and sharper. It was made completely, after the thesis advisory
committee and experts examined the correctness and appropriateness, it was tried out
with sample group who SAO members that lived in area that the Rayong River
passing through read.

SAO members did the satisfactory assessment, it was found that the content
was appropriate to be easy understandable, but it should grow an awareness of
community additionally, and it was able to promote the knowledge, attractive
pictures, and relevant content that be communicated, moreover it was proper and

portable size, and it should improved the letter to be bigger and sharper.

43 The experiment of the complementary learning book on

Surveillance of the Rayong River for SAO.

4.3.1 Sample Group

Total Samples were 36 persons, and were able to classified as follows:

(1) Gender Male 34 persons and it equaled to 94.44%*
Female 2 persons and it equaled to 5.56%
(2) Age 30-40 years 10 persons and it equaled to 27.78%
41-50 years 13 persons and it equaled to 36.11%*
51-60 years 10 persons and it equaled to 27.78%
Older than 61 years 3 persons and it equaled to 8.33%
(3) Education level

Primary level, 13 persons and it equaled to 36.11%
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Lower secondary, 15 persons and it equaled to 41.67%*

Higher secondary, 3 persons and it equaled to 8.33%

Diploma degree, 2 persons and it equaled to 5.56%

Bachelor degree, 2 persons and it equaled to 5.56%

Higher than Bachelor degree, 1 persons and it equaled to 2.77%

It can be concluded that the sample group were the most (*<mode) was
male(94.44%), age between 41-50 years old (36.11%), and primary education level
(41.67%).

4.3.2 The Learning achievement Results

Researcher had brought the complementary learning book on surveillance of
the Rayong River for SAO to experiment with the sample group. Researcher had
brought the learning achievement questionnaire and the sample group was tested the
questionnaire for 20 minutes before read the book, and had given the for sample to
read 3 days, then let the sample group to do the same questionnaire for 20 minutes.
The results of learning achievement of SAO members before reading complementary
book found as follows:

Sample group had mean scores (3—0 = 17.97

Standard variation = 14.99

Afterward, the researcher had let sample group read the complementary book
for 3 days, subsequently, the same questionnaires were done, it disclosed as follow

Sample group had mean scores &) = 22.64

Standard variation = 10.33
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Table 8 Comparison of the Means Scores of Learning Achievement Score of SAO

Members between Pretest and Posttest

Sample group N X S.D. t
Pretest 36 17.97 14.99 9.97
Posttest 36 22.64 10.33

df =58 Statistically significant level at 0.05, t= 2.02, The t-value from
calculation was more than t-value table.

From table 8, it showed that the mean scores of learning achievement of
sample group after reading the book was 22.64 that more than the mean scores of
learning achievement of sample group before reading that was 17.97. The means
scores of pretest and posttest scores of sample group was test hypothesis, it was found
that the mean scores of pretest and posttest was statistically significant at level of
0.05. it was according to the set hypothesis. It illustrated that the SAO had more
knowledge after reading the complementary book.

4.3.3 Results of Satisfactory Assessment on Complementary Book of SAO

Members

The researcher let the SAO members that lived in districts that the Rayong
River passing through, were Muang District, Bankai District, and Pluakdaeng District,
Rayong province, and multiple random sampling technique was employed for
sampling the 6 SAO members from each of 2 Subdistricts from 3 districts so total
number of SAO member were 36 persons. They did the satisfactory assessment after
reading, and they did the learning achievement test. The researcher constructed and
improved according to the thesis advisory committee’s recommendation. The standard
criteria was employed for evaluation were very good, good, moderate, fair, and must
be improved. The results illustrated that the content aspect, 55.56 % of them thought
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that it had proper length, and 52.78% of them thought that content was able to support
for increment the knowledge of reader. For the presentation, 55.56 % of them thought
that it was interesting and attractive to read, and 52.78% of them thought that it was
the book sequence was appropriate, but the complementary picture, 55.56 % of them
thought that it was related to content properly. Language use, 55.56 % of them
thought that it was easy to understand. Size of the book, 55.56 % of them thought that
it was proper, and 52.78% of them thought that it was convenient to open, and for size
of letter, and 52.78% of them thought that it was appropriate. It can be concluded that
majority of SAO members had satisfaction to the complementary learning book at
good level as detail showed in table 9.

Table 9 Satisfactory Assessment of the Complementary Book by the SAO members

Level of Evaluation
Evaluated Issues  5o-00g To be
Good Moderate | Fair improved Mode
Contents
1. The appropriate length 4 20 11 1 - good
(11.11) | (55.56) | (30.55) | (2.78)
2. Knowledge enhancing 9 19 8 - - good
(25) (52.78) | (22.22)
3. Easy to understand 2 23 11 - - good
(5.56) | (63.89) [ (30.55)
4. Topic related 3 20 13 - - good
(8.33) | (55.56) | (36.11)
Presentation
. 3 18 15 - -
L. Attractive @833) | 50) | (41.67) good
presentation
2. Presentation 3 19 14 ) )
arrangement (833) | (52.78) | (38.89) good
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Level of Evaluation

Evaluated Issues Very good To be
Good Moderate | Fair improved Mede

Complementary

Pictures

1. Attractive cover 1 16 16 3 - good
(2.78) (44.44) | (44.44) | (8.33)

2. Pictures ’relevant. 2 20 14 - - good
(5.56) (55.56) | (38.89)

3. Clear picture and - 18 14 4 - good

interesting (50) (38.89) | (11.11)

Use Language '

1. Appropriate language 5 18 13 - - good
(13.89) (50) (36.11)

2. Letter was clear and 7 18 11 - - good

good arranged. (19.45) (50) (30.55)

Book arrangement

1. Beautiful and 5 13 15 3 - moderate

Interesting (13.89) | (36.11) | (41.67) | (8.33)

2. Proper and portable 5 20 10 1 - good

size (13.89) | (55.56) | (27.77) | (2.78)

3. Proper thickness 3 21 10 2 - good
(8.33) (58.33) | (27.78) | (5.56)

4. Convenience for 3 19 13 1 - good

opening (8.33) (52.78) | (36.11) | (2.78)

5. Letter size is 5 19 10 2 - good

appropriate with the size (13.88) (52.78) | (27.78) | (5.56)

of the book.
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CHAPTER V
DISCUSSION

This research study is an operational research to develop the complementary
learning book on surveillance of the Rayong River for Subdistrict Administrative
Organization (SAO) members by studying on learning achievement, evaluation result of
SAOs’ satisfaction, and evaluation result of experts’ satisfaction. The research results
can be discussed as follows:

5.1 The Characteristic of SAO members

5.2 The Development of the Complementary Learning Book

5.3 Experimental Results of Using the Complementary Learning Book

5.4 Assessment Results of Satisfaction on Complementary Learning Book

5.5 To Bring the Research Results for Extending Use

5.1 The Characteristic of SAO members

From the results of depth interview was brought to construct and develop the
complementary learning book, it was found that most of SAO members lacked of
knowledge and understanding their roles and obligations on river surveillance. By the
basis of understanding on this issue, it was duty of agency that involved about quality
examination directly. They were only the agency to receive the information on
appealing of local people who was impacted by pollution, and processing that issue
further to the involved agency or the agency under provincial level to solve the problem.
Most of the SAO members thought that SAO was only the stage to implement according
to provincial policy, it had no role to establish the policy or plan about environment.
Therefore the practice on surveillance of the Rayong River was not subjective clearly,

some area had not heard or known before.
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Before knowledge experiment was done, it had been found that the 59.9
percentage of SAO members who were sample group had rather low knowledge about
their roles on river surveillance that mean scores were 17.97 of 30 full scores. It might
due to most of the SAQ members attended on the problem of lack of infrastructure such
as roads, wells, and electricity that impacted directly to their living more than the

importance of water quality problem of natural resource as river.

In the aspect of educational background, it was found that most of the SAO
members (77.78%) who were the experimental group had graduated lower than high
school level, and most of them (72.22%) were older than 40 years olds that was one of
reasons of limited skill of reading.

For the participation to Rayong River surveillance, it was found that SAO that
passed through, there was no project involved on surveillance of the Rayong River
occurring since the SAO could not support themselves with their income at present,
in additionally, the SAO members lacked of knowledge in this issue.

5.2 The Development of the Complementary Learning Book

The process of the complementary book in this research, it composed of 3 mains
steps as follows:

1. Primary study, the researcher had done depth interview so it made her
understand that how the target group perceived the water quality and management of
Rayong River surveillance clearly, and it was benefit for the process of book
construction.

2. To construct the complementary learning book, the researcher had designed
outline of the book, then let the experts and thesis advisory committee examine and give
the evaluations and recommendations for improvement. In this step, there were
commendations for numerous items.

3. To improve the book quality, the researcher tried out with the SAO members

who were not the sample group two times, firstly it was 10 persons, and secondly, it was
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30 persons. From these experimental results, the researcher was able to improve the

constructed book to be more properly for the target group who was the reader.

After it was implemented according the above process, it was found that each
step was very important, but the step of book quality improvement by trying out two
times, it was found that the opinions were given for improvement of two times were no
different significantly. The majority opinions were given the experts and thesis advisory
committee, it might due to the sample group be scare to give the opinion and they could
not see the better choice since they had limited experiences of reading, therefore, if it

was decreased the try out from two times to one time the results may not so difference.

Results of book assessment by the experts, it was found that majority of experts
consented that its average was moderate level on contents, presentations,
complementary pictures, language using and size of letter by giving the

recommendation as follows:

1. It should emphasize on the participation of SAO about this issue and the
govemmeqtal agency played role only by supplying knowledge for people.

2.It should add more example composed of content and complementary pictures
in order that it did not bored.

3. By the content itself, it was interesting but the language was high academic
but it was difficult to understand therefore, it should be analyzed and synthesized easily

for consumption.

4. It should add more on the issue of roles and obligations of SAQO, and explain
for SAO to have more understanding about their roles and obligations.

5. It should present the guideline of problem management to be subjective and
be able to practice such as issuing the community regulation, and campaign about waste
disposal to the river for example.

6. If there was giving the example of strength of community capacity on river

pollution management successfully, this book would be benefit increasingly.
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From the recommendations of experts, it was obviously seen as follows:

1. The experts were satisfied on the topic of surveillance of the Rayong River
that was constructed and developed by researcher because it was useful for SAO
members. It was creative idea to construct and develop the complementary learning
book so it should be supported.

2. Regarding to basis of reader education level, it was important component to
construct the book because it was the complementary book for academics since the
language of writing was academic language and was difficult to understand.

3. The research was not skillful to write the book in the styles of analysis and
synthesis before presentation, including giving the example as complement for content
understanding so it caused the weak point of content presentation and some content was
difficult to understand.

4. Complementary picture did not play a part to increase the interesting and
decrease the boring to read this book since there was a limitation to provide the relevant
complementary picture to content since if it was added more pictures the book would be
thicker so it would be not attractive.

5. The researcher did not regard to the age of reader because most of the reader
had the age between 40-50 years old. Therefore, the letter size was not proper for
reading,so the letter size should be big enough, and the spacing line should be
appropriate because if the reader must pay more attempt to read because the letter size
problem. Hence it was another reason that made the reader not able to read the whole
book.

5.3 Experimental Results of Using the Complementary Learning Book

In the step of doing experiment, the researcher had tested the SAO members’
knowledge by reading the constructed book before, then the researcher gave the book
to them to read for 3 days. Afterward, the posttest was done again. It was found that
learning achievement of sample group the mean scores of learning achievement of
sample group before reading the book was 17.97, and the mean scores of learning

achievement of sample group after reading that was 22.64. The means scores of pretest
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and posttest scores of sample group was test hypothesis, it was found that the mean

. scores of post was higher than pretest statistically significant at level of 0.05.

The researcher did not follow the behavioral reading of SAO members so the
research was not able to know their behavioral reading. The researcher gave the remark
that the there was numerous of reading behavior styles, such as read every pages, read
roughly, read only for some parts or interesting parts, all these behaviors effected to the

learning effectiveness.

5.4 Assessment Results of Satisfaction on Complementary Learning Book

When let the SAO members assess the satisfactory to the construct book in
different facet, it was found that most of SAO members evaluated on the content facet at
the good level in the attributes of quantity, interesting, difficulty/easy, and using.

Complementary picture was another important component since it was color
pictures so it made the book was interesting but it was the structure of content so there
were few pictures therefore, it was boring to read. In addition the limitation of printing,
the picture was not sharp enough so some picture was needed to look concentrated to
read so Some SAO members suggested that it should be added more pictures and
sharpness of pictures increasingly.

Used language was high academic language, and structure content, including
the education level of reader so it was reason of difficulty to understand the constructed
book.

Book arrangement to attract for complementary learning book, it was rather
difficult to do since the content of this kind of book was the caused of limitation.
Therefore the average score in this item was at moderate level and good were no
difference. Moreover, making the whole content of book to interesting, it was rather
difficult work to do. However, the constructed book was suitable for searching about the
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surveillance of the Rayong River issue or it was used as for river surveillance work

description.

In conclusion the research was achieved the objectives as follows:

1. The accomplishment of complementary book on surveillance of the river for
SAO by numerous steps developing, it obtained an effective book for surveillance of the
Rayong River for SAO.

2. Results of the determination of book effectiveness, it was found that SAO
members who had read the constructed book, and the learning achievement of pretest
and posttest were done by them. Results from testing can be concluded that the book
was efficiency to enhance knowledge for reader truly.

3. Results of quality assessment of complementary book by the SAO members,

most of them expressed their opinion that the book had quality at good level.

5.5 To Bring the Research Results for Extending Use

1. This book would be a good medium to stimulate the interesting and
understanding on basis of river surveillance of SAO members and if they paid more
attention some issue profoundly such as reading the result of water quality
determination, result compilation, and extending use the result for community rule, they
should study additionally, by paying attention to read involved documents, or learning
from the involved agency directly whether by self learning or attend training or
- workshop or studying from various exhibitions for example.

2. This complementary learning book could be apply to the area that river
passing through, and also the area that not close to the river but there was another water
resource to supply.

3. Not only for SAO members , this book can be apply to the local people in
order to stimulate people to realize the importance of river surveillance because people
were user and receiver of pollution directly.

4. Since the topic of river surveillance should be understandable and practical
but the time for learning and develop understanding were too short, so the book should
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be available for a long time and should be apply another activities such as demonstration
as well.

5. The create awareness for cooperation on surveillance of the Rayong River was
difficult for practice because majority of SAO members. They also thought that river
surveillance should be performed by people more than being the direct role and
obligation of SAQ. Because of the people did not gain benefit from river as the previous
age. The direct impacts of river pollution to people, it was decreased. However, if the
leaders have aware of the importance of management on river quality surveillance, they

could be stimulate the people to raise awareness on surveillance too.
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CHAPTER VI
CONCLUSIONS AND RECOMMENDATIONS

6.1 Research Conclusions

This research study is an operational research by which the main objective is to
develop the complementary learning book on surveillance of the Rayong River for
Subdistrict Administrative Organization (SAO) members. The instrument of this
research complemented to learning book were test for learning achievement,
satisfactory assessment form for SAO members, and quality assessment from for
experts. The SAO members in the Muang District, Bankai District, and Pluakdaeng
District, are being selected as the sampling group by sampling the 6 SAO members
from each of 2 subdistricts from 3 districts so there are 36 samples. The research
design was one group pretest —posttest design.

After the process of collecting and analyzing the data, the results of
satisfactory assessment towards the complementary book for SAO and quality
assessment from for experts were analyzed with frequency and mode. The learning
achievement was analyzed by comparing the means scores & of pretest-posttest with

t-test value. The research results and recommendations can be concluded as follows:

6.1.1 Construction and Development of the complementary learning book

Construction and development of the complementary learning book on
surveillance of the Rayong River for Subdistrict Administrative Organization (SAO)

members, it can be concluded the step of construction as follows:
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1. Study the primary information

(1) Study about the concept and theory of adult learning

(2) Study information from the existing situation from the real area.

(3) Study role of SAO members towards to river surveillance

(4) Depth interview was done with SAO member in the area of river
passing through, there were 3 Subdistricts, 3 members from each Subdistricts, and
total 9 persons about as follows:

-The perception of the problem of the Rayong River.

-The problem solving that engage to the Rayong River.

~-The awareness of participation on surveillance of the Rayong River.

-The opinion and suggestion in related to surveillance of the Rayong
River.

-The topics that they need to know about surveillance of the Rayong
River.

2. Book Construction and Evaluation of Book Quality

(1) Book Construction

-Set the objectives of learning

- Write the concept

-Set content, structure and component of the complementary learning
book, under the supervision of the thesis advisory committee and experts

-Set up the complementary picture and book pattern

-Exammine the complete prototype book under supervision of thesis
advisory committee and experts

(2) Tool Construction for Evaluation of Book Quality

-Test for learning achievement

-Satisfactory assessment form towards to the complementary learning

book
3. Development of Book Quality
- Firstly, let the 10 SAO members (non sampling group) who lived in
Subdistrict that located on area of Rayong River passing through read. The
observation, asking, and data collection were done afterward it was improved.
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-Secondly, let the 30 SAO members(non sampling group) who lived in

Subdistrict that located on area of Rayong River passing through read, and they did

the learning achievement test and satisfactory assessment form, then they were
corrected and improved again.

4. Print the complementary leamning book contained 78 pages for the

experiment.

6.1.2 General Information of Experimental Sample Group

Sample group in this research was SAO members in the District that Rayong
River passing through, including three districts: Muang District, Bankai District, and
Pluakdaeng District. The sample group were sampling 6 members from each of two
subdistricts from each of 3 Districts mentioned. Total members were 36 persons, and
it was done by multiple random sampling method at each step. Most of sample group
were 94.44% male, and most of the SAO members (72.22%) were older than 40 years
olds, and the most of them (77.78%) had graduated lower than high school level.

6.1.3 Learning Achievement of Complementary Learning Book Reading
of SAO member

The comparison of learning achievement before and after reading the book, it
was found that by the mean scores of pretest was 17.97, and mean scores of posttest
was 22.64. The mean scores of pretest and posttest were tested hypothesis by t-test it
was found that they were statistically significant at 0.05 level , which means the SAO
member truly gained more knowledge after reading the complementary book .
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6.1.4 Results of Satisfactory Assessment towards the Complementary

Learning Book by Experts

Satisfactory assessment towards the complementary learning book was done
by 3 experts, it was found that they were satisfied it at moderate level on the content
composed of source of pollution in the local area, including proposing a learning book
on surveillance of the Rayong River that contained the proper content for knowledge
complement and understanding on surveillance of the Rayong River for SAO

members.

6.1.5 Results of Satisfactory Assessment towards the Complementary

Learning Book by SAO Members

From satisfactory assessment of 36 SAO members who read the
complementary learning book, it was found that they were satisfied the book at good

level.

6.2 Recommendations

6.2.1 Recommendations from Research

1. In order to cope with the limitation of reading capacity of SAO members the
complementary learning book should be used with groups discussion which reading
by facilitators.

2. The development of a learning book should regard to education background
and age of SAO members who read the book since the content of Rayong River
surveillance had high academic content, and language was academic language,
including added example for content complement in order to understand easily.

3. The development of a learning book arrangement and complementary

picture should be add in order to make it more attractive. The content of learning
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media on surveillance of the river, it should be easy to understand by emphasizing on
real practice, and it should not construct the media contained a lot of explanation,
because it would be a cause of boring.

4. To introduce the book of learning complementary for SAO members, it
should give the motivation for reading in different styles such as integrating the other
activities, or giving the award for reading.

5. It should regard to the budget for construction of the complementary
learning book such as paper for covers, the quality of paper for color printing,
complementary picture selection, size and thickness of book, printing, and stitching.

6. It is time consuming for construction of the complementary learning book
because some parts of content are present data, and the time when all data are
available the content would be obsolete.

7. The constructed book was only the medium for supporting the work on
surveillance of the river for SAO so SAO should have policy and plan clearly for
practicing subjective. '

8. The involved agencies should promote media planning on surveillance of
the river incessantly by arranging such as workshop, documentary, book, study tour at
the area that were successful in order to distribute knowledge to people in pattern of
easy to understand and to convince them to participate on surveillance of the river

successful.

9. The complementary learning book was able to used for other SAOs who
lived in Subdistrict that located on area of river passing through. Beside, this book can
be used by other area that did not nearby the river such as irrigation canals , dams by
adjusting the pattern, presentation, and it should ask target group need to learn in order
to produce the media that was pertinent to their requirement for the target group to
learn by themselves.

10.The target who was reading book may not only SAO but it can be extended
to local people, and monk to realize the important part for river surveillance because
no one group can conserve the whole river if there is impacting any point of river, the

other would be impacted unavoidably.
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6.2.2 Recommendations for Further Researches

1. It should research and develop media on river surveillance for SAO
members in other forms such as broadcasting, video tape, workshop arrangement, or
participatory action research in order to create the choice of learning for SAO member
increasingly.

2. It should research and develop media on pollution management at the
original sources for SAO members in order to know the guideline and technology of
pollution control at original resources increasingly.

3. It should research and develop media in form of short content as sequence
pattern in order that the learner is able to select for the interesting parts freely, but
when it was compiled together so it can connect to the river surveillance issue.

4. In the research that it was used the book as media, it should study the
reading bebavior of target group during the experiment by holding it as one important
. variable that effected to learning achievement of reading.
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APPENDIX A

DATA ANALYSIS
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Determination of the Discrimination Power of Learning Achievement

Table 10 Analysis of Ease/difficult Level and discrimination Power of Learning

Achievement 30 Items

Item Py Py P r
1 7 7 0.88 0
2 8 7 0.94 0.13
3 6 6 0.75 0
4 8 6 0.88 0.25
5 5 8 0.81 -0.38
6 8 3 0.69 0.63
7 8 6 0.88 0.25
8 7 2 0.56 0.63
9 6 6 0.75 0
10 2 1 0.19 0.13
11 8 8 1.00 0
12 3 1 0.25 0.25
13 6 | 0.44 0.5
14 8 5 0.81 0.38
15 8 5 0.81 0.75
16 8 2 0.63 0.38
17 8 5 0.81 0.38
18 8 6 0.88 0.25
19 8 5 0.81 0.38
20 8 7 0.94 0.13
21 7 5 0.75 0.25
22 7 0 0.44 0.88
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Table 10 (Continued) Analysis of Ease/difficult Level and discrimination Power of

Learning Achievement 30 Items

Item Py Py P T
23 8 5 0.81 0.38
24 7 2 0.56 063
25 8 5 0.81 0.38
26 2 3 0.31 0.13
27 8 8 1 0
28 8 5 0.81 0.38
29 8 5 0.81 0.38
30 2 1 0.19 0.13
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Table 11 Score Level of Learning Achievement of Sample Group (16items)

Number Score (X) x?
1 11 121
2 12 144
3 11 121
4 12 144
5 11 121
6 13 169
7 12 144
8 11 121
9 12 144
10 13 169
11 16 256
12 13 169
13 9 81
14 16 256
15 9 81
16 15 225
17 13 169
18 15 225
19 15 225
20 13 169
21 9 81
22 15 225
23 9 81
24 8 64
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N
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Table 11 ( Continued) Score Level of Learning Achievement of Sample Group(16 items)

Number Score (X) x?
25 15 225
26 6 36
27 4 16
28 12 144
29 2 4
30 10 100

Total TX=342 X%=4230

Variance

, X=X

n(n-1)

g2 _ 30(4,230) - (342)(342)
7 30(29)

=11.42

Reliability Value was calculated by Kuder — Richardson Formula 20

(-2

. (16)(1142 235) —0.84
150 1142
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Table 12 Score Level of Learning Achievement of Sample Group (30 items)

Number Score (X) X2
1 21 441
2 22 484
3 22 484
4 21 41
5 21 441
6 23 529
7 21 441
8 21 441
9 24 576
10 21 441
11 27 729
12 24 576
13 20 400
14 26 676
15 18 342
16 24 576
17 22 484
18 25 625
19 25 625

20 23 529
21 21 441
22 24 576
23 20 400
24 19 361
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Table 12 ( Continued) Score Level of Learning Achievement of Sample Group (30 items)

Number Score (X) x?
25 27 729
26 17 289
27 15 225
28 22 484
29 8 64
30 23 529
Total X=647 2X?=14361

Variance

, X -G LX)

n(n-1)

30(14361) — (647)(647)
30(29)

S =

=14.05

Reliability Value was calculated by Kuder — Richardson Formula 20

(552

. (30)(1405 =556)  _i63
290 14.05
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Analysis of Learning Achievement of Pretest —Posttest of

Sample Group

Table 13 Difference of Pretest-Posttest Scores of Sample Group

Sample Group
No. | Pretest Scores Posttest Score D= D’
X, | X X, X, Xi -X,
1 18 324 25 225 7 49
2 24 576 27 725 3 9
3 16 256 23 529 7 49
4 21 441 21 441 0 0
5 14 196 19 361 5 25
6 21 441 25 225 4 16
7 21 441 21 441 0 0
8 19 361 21 441 2 4
9 17 289 22 484 5 25
10 19 361 24 576 5 25
11 20 400 21 441 1 1
12 15 225 20 400 5 25
13 22 484 24 576 2 4
14 16 256 23 529 7 49
15 15. 225 20 400 S 25
16 19 361 23 529 4 16
17 14 196 18 324 4 16
18 19 361 26 676 7 49
19 14 196 23 529 9 81
20 20 400 26 676 6 36
21 23 529 29 841 6 36
22 23 529 23 529 0 0
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Sample Group
Pretest Scores Pretest Scores D= D*
X X X, Xy’ X1 -X;
23 20 400 26 676 6 36
24 2 484 26 676 4 16
25 2 484 26 676 4 16
26 20 400 27 725 7 49
27 14 196 22 484 8 64
28 22 484 26 676 4 16
29 20 400 20 400 0 0
30 13 169 15 225 2 4
31 13 169 13 169 0 0
32 5 25 15 225 10 100
33 17 289 25 625 8 64
34 18 324 22 484 4 16
35 15 225 23 525 8 64
36 16 256 25 625 5 25
N=36 | XX, =647 | XX |Xx,=815| XX YD=164 | D=1010
X=1797 | =12153 | X~2264 | =18089 N=36
S,’=14.99 S, =10.33
N=36 N=36
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Variance of Posttest Score

1.1 Comparison of The learning Achievement of Pretest and Posttest of
Sample Group.

X, =647 XX, =815

X1=17.97 X;=22.64

S1°=14.99  $,%=10.33

EX*=12153 ZX,*=18089

N=36 N=36

S§2 = nZXZ _(ZX)Z
- n(n—1)

g2 . 36(12153) - (647)(647)
36(35)

=10.33

1.2 Comparison of The learning Achievement of Pretest and Posttest of
Sample Group by t-test

NZDZZ:?(ZD)Z
|

N-1

D = difference score between average scores of
pre-test and post-test
N = Total number of Experimental SAO members
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t = 2.0
JN2D2 -(>bf

N-1

164
\/36(1010) —(164)(164
35

=9.97

t value from table df =58 at the Statistically significant Level 0.05 = 2.02

Conclusion, t value from calculation was more than t-value from table,
it showed that the sample group had pretest score lesser than posttest score it
meant the sample group had more knowledge after reading the book than
before reading the book.
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APPENDIX B

NAME LIST OF EXPERTS WHO ASSESSED THE
QUALITY OF COMPLEMENTARY BOOK
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NAME LIST OF EXPERTS WHO ASSESSED THE
QUALITY OF COMPLEMENTARY BOOK

1. Expert of Water Resource Quality

Dr. Vicharn Simachaya, Ph.D.

Head of the Water Resource Quality, Section of Water Management,
Department of Pollution Control

2. Expert of Sanitation
Dr. Pornpimol Varathorn, Ph.D. (Doctor of Technical Science , AIT )

Sanitation Officer Level 7, Office of Public Prosecution and Environment,
Department of Public Prosecution, Ministry of Public Health

3. Expert of Environmental Public Prosecution and Biological Public

Prosecution

Accredit as A Second Lieutenant Dr. Kompol Suwannakoot, Ph.D.
(Development Education)

Sanitation Officer Work Group of Environmental Public Prosecution and

Biological Public Prosecution, Rayong Provincial Public Health
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APPENDIX C
RESEARCH TOOLS

- Learning Achievement Questionnaire

- Satisfactory Assessment Form

- Complementary Book Quality Assessment Form
- Complementary Book
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