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ABSTRACT

The objective of this research was to develop and measure the efficiency of a
programmed instruction video compact disc on mangrove forest and community
lifestyle for lower secondary school students. The experimental group was 30 lower
secondary students level 2 of Ban Thungngao School, Muang District, Ranong
Province.

The programmed instruction was divided into 3 parts as follows: Part 1 The
Ecosystem Structure and the Significance of Mangrove Forest, Part 2 The Community
Lifestyle that Depended on Mangrove Forest, and Part 3 The Sustainable
Conservation of Mangrove Forest. The overall length of the programmed instruction
was 53.20 minutes with the content being separated into short versions with exercises
in each version including questions and answers at the end of each lesson.

The research results found that the programmed instruction video compact
disc had an efficiency of 91.33/90.42 which was higher than the 90/90 standard.
Knowledge mean of the students after the study was higher than before the study at a
statistically significant level of 0.05. Most students had positive attitudes on
mangrove forest and community lifestyles and the experts assessed the programmed
instruction video compact disc as good quality.

From the results obtained, it could be concluded that the programmed
instruction video compact disc on mangrove forest and community lifestyle for lower
secondary school students was good quality and was effective to strengthen
knowledge, understanding and awareness in mangrove forest conservation and
community lifestyle.

KEY WORDS: PROGRAMMED INSTRUCTION / VIDEO COMPACT DISC /
MANGROVE FOREST / LOCAL FISHERY / RANONG
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CHAPTER |
INTRODUCTION

1. Rationale and Justification

In the past, Thailand had abundant natural resources for the country’s
development, especially, soil, water, forest, wild animals, marine life and other
minerals. These were the building blocks for the economic prosperity of Thailand but
excessive and careless use of natural resources caused natural resources deterioration,
such as, the decline of forest resources from the past to present. The decline was as
much as 28.50% in 1987, 26% in 1993 and 25.28% in 1998 and steadily declined from
2004 until now (National Environmental Committee, 2001). From the above-
mentioned problems, new prawn fields, industrial estates, communities, agricultural
land and other activities caused “human” expansion towards the coastal areas,
especially the mangrove forests. The fast and drastic decline of mangrove forests had
become a serious concern as indicated by the statistic of 1975 from the translation of
air scope which studied 23 mangrove forests in the south, central and east to find that
Thailand contained 2,299,375 Rai of mangrove forests. However, in the year 2000,
the number of mangrove forests was reduced to only 1,525997 Rai (Pichet
Dechphew, 2003: 18).

The mangrove forest was the living domain as well as plants and animals.
The mangrove forest had provided many benefits in energy and consumption
including the most important protein manufacture since it was the place for varieties
of economic marine creatures to lay eggs, food resources and sanctuary. Besides, the
mangrove forest protections the seacoast from breaking up, including protection from
storms, monsoons and other facilities. Next, mangrove forest can rejuvenate itself
when it was destroyed by storms which in turn saves human life, property and

agricultural land. Later, mangrove forest help to filter, sediment, excretion and toxin
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on land preventing it from reaching the sea. Due to the current drastic reduction of the
mangrove forests, the conservation of mangrove forests from destruction is essential
since it is vital for social, economic and ecological system that should be protected
both in terms of conservation and sustainable management. Therefore, the declaration
of mangrove forest as the “Biosphere” was a significant trend towards the sustainable

conservation of the world resources of mangrove forests.

The Biosphere was the land ecological system and/or the seashore/sea or
areas both land ecological system and seashore/shore to be globally accepted under
the UNESCO Man and the Biosphere - MAB Programme that contained the core area,
the buffer zone and the transition area. In January 2002, UNESCO recognized 408
Biosphere in 98 countries around the world, Thailand has declared 4 Biosphere
Reserved namely, Sakaeraj Biosphere Reserved, Kog Ma - Mae Sa Biosphere
Reserved, Huay Tak Teak Forest Biosphere Reserved and Ranong Biosphere
Reserved (UNESCO Man and the Biosphere - MAB Programme, 2002).

The Ranong Biosphere Reserved located at the coast of the Andaman sea,
south of Thailand is a mangrove forest with an area of 303 kilometers that covers the
area from the south of Ranong to the north of Kapur District. The east reaches Ngao
Waterfall National Park and the west reaches the Andaman Sea. Ranong province
was considered having rather abundant mangrove forests and large varieties of plants
and animals, with approximately, 300 animal species and 60 plants species. It could
be stated that the mangrove forest of Ranong province was the least deteriorated in
Thailand. Besides, the widely multidisciplinary research in the area received the
support from UNESCO/UNDP between 1982-1990. Therefore, the responsible
scholars wanted to declare the mangrove forest of Ranong province as the fourth
Biosphere Reserve in Thailand (UNESCO, Man and the Biosphere - MAB
Programme in Thailand). Moreover, it was selected by the National Research
Committee to be the research area for the purpose of sustainable management of the
ecological system. It needed cooperation of all responsible parties, such as, the nearby
schools and different educational facilities including communities residing along the

seashore and mangrove forest.
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Most populations in the Ranong Biosphere Reserved established their homes
in the small fishing villages, leading the traditional lifestyles directly or indirectly
exploiting the mangrove forest resources for fishery, agricultural and raising cattle. It
had created the on going dependency on the existing mangrove forest resources and
the lifestyle reflecting various human cultures. In spite of the impact from the
community development activities, for examples, prawn fields, excessive catching of
marine creatures, turning the forest into agricultural land and excessive picking of
natural wild products, small fishery villages still led the peaceful and stable lives, to
living in harmony with the mangrove forest. As soon as the locals realized the value
and significance of the mangrove forest, they would know how to lead the appropriate
life and behave in order to preserve the environment for sustainable good quality of
life.

Therefore, proper education should assist in establishing belief and value as
significant factors in making decision for displaying different human behavior to learn
own actions, leading towards understanding and awareness of local and outside
environment (Department of Curriculum and Instruction Development, 1991: 23).
Therefore, the researcher was interested in educating and raising awareness among the
lower secondary school students, Ban Thungngao School, Muang District, Ranong
Province, the school within the Ranong Biosphere Reserved and nearby communities
surrounding the mangrove forest. They could learn environmental education and
understand the nature of the mangrove forest problems including community lifestyle
that enable them to correctly teach the family, community and outsiders in accordance
to the development curriculum of environmental education of the basic education
curriculum B.E.2544. It directed towards establishing benefits and good environment
for own community by inserting with science, social, religion, culture, health and
physical education (Ministry of Education: 2001: 5). Besides, Ban Thungngao School
was transforming environmental education through arranging school as the foundation
and local school curriculum for students to understand their own communities as the

direct learning of environmental education.
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When arranging the environmental education in the school system, the
instructor must always remember how to teach the learner to be aware of the problems
in relation to the environment. Besides, the instructor must teach the learner to
acquire knowledge, observation skills, problem solving skills and decision making in
environmental problems-solving to lead the appropriate life and behavior in order to
preserve the good quality of life (Kornkanok Poldech, 1993: 2). Therefore, the
teaching media had many roles in environmental education by acting as the liaison

between the instructor and the learner for effective teaching.

Temduang Ratanathusnee (2001: 1) gave the definition of teaching media as
the instruments, materials, and equipments for teaching process to aid the learner in
better understanding the given knowledge according to the teaching purpose. Teaching
media had many roles in the environmental education by encouraging the learner to
learn more facts that created broad knowledge, easily remember and less time-
consuming. Therefore, the teaching media was widely used for teaching to solve the
problem of lacking environmental education teaching media concurred with the trend
of educational reform in the curriculum reform of the teaching process (Office of the
National Economic and social Development Board, Office of the Prime Minister,
1996: 61-74) and Basic Education Curriculum. It was done through developing
technology and teaching media to serve the intense needs of the learner as well as the
learner capability to maintain and manage natural resources and the environment. It
also helped the learner to learn and prepare for the community lifestyle and
occupation, enabling to live harmoniously, feel proud of their own community and be

responsible for the environment.

Information technology has been increasingly involved in the present
education to make teaching more effective. It has currently developed more into
digital design for convenience, rapid story-relaying, including the broadcast the ideas,
feelings, emotions and beauty among the audiences to perceive and understand as well
as accurate contents (Sanrit Chunkatanyou, 2002: 1). The researcher was interested in
using the video compact disc as another method to increase teaching efficiency due to
the advance in technology. Most video compact disc present in the form of movies for
entertainment including knowledge from the stories that could be applied to education,
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for instance, documentary on animals living and environment. The video compact
disc was small, portable as well as the video compact disc player itself was
inexpensive and widely available, durable with clear picture and sound as compared to
the video tape for its durability and quality. The quality of the compact disc was also
similar to the original quite contrary to the video tape that keep losing its quality after
frequent use (Direk Wongwanich, 2002: 2-10). Therefore, video compact disc has
become one of the appropriate teaching media to formulate the instructional
programmed due to its ability to present picture, color, sound and narrate character.
The video compact disc when blended with the programmed instruction would turn
out to be the programmed instruction more unique than regular teaching video tape to
aid fast learning, capture attention, leading to easily and deeply understanding of the
lesson. The learner was capable of understanding abruptly as reinforcement for the
learner to continue with the study as well as giving the opportunity to participate
throughout the lesson. The positive reinforcement, such as, praises and answers with
reasons to reveal the benefit of programmed instruction appropriately for excellent
presentation and dissemination of environmental knowledge. Most important, it could

be applied with teaching in every levels (Sanrit Chunkatanyou, 2002: 3).

From the above-mentioned reasons, the researcher was interested in the
development of programmed instruction video compact disc on mangrove forest and
community lifestyle for lower secondary school students to raise awareness in the
conservation of natural resources and environmental development, bonding, making
benefit and doing well for their own communities. Therefore, programmed instruction
video compact disc on mangrove forest and community lifestyle was considered as the
environmental education media for self-learning and understanding towards mangrove
forest and community lifestyle. It also became the basic factor leading to awareness in
the conservation of natural resources and environment as well as being valued for the
ecological natural system of the mangrove forest. Feeling loved, cherished and
knowing the value of their own community from continue living in the area had
created the traditional lifestyle and cultural value to link man and his environment for
permanently solving the problems. The learner also played an important role in
passing the knowledge to others as the sustainable problems solving.
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2. Objectives of the Studies

The objectives of the studies were to develop and measure an efficiency of
programmed instruction video compact disc on mangrove forest and community

lifestyle for lower secondary school students.

3. Research Hypotheses

3.1 The programmed instruction video compact disc on mangrove forest and
community lifestyle would be effectively operated in accordance to 90/90 standard.

3.2 After learning from programmed instruction video compact disc on
mangrove forest and community lifestyle, the students received higher average of
knowledge from post-test measurement of knowledge than pre-test, having
statistically significant difference at 0.05%.

3.3 The student’s attitude would be changed positively after studying the
programmed instruction video compact disc on mangrove forest and community

lifestyle.

4. Scope of the Studies

The content for developing the programmed instruction video compact disc
involved the usefulness of ecological system, population’s lifestyle and occupational
in relation to mangrove forest, including the guidelines for sustainable conservation of
mangrove forest with the ability to communicate with the students from creating
understandable pictures by dividing content into the following 3 parts.

Part 1 The Ecosystem Structure and the Significant of Mangrove Forest

Part 2 The Community Lifestyle that Depended on the Existence of

Mangrove Forest

Part 3 The Sustainable Conservation of Mangrove Forest
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5. Operational Definitions

Video Compact Disc referred to the flat plastic disc with rounded shape,
coated with light reflecting metal to protect the recorded information which’s similar
to the compact disc, the difference in the ability to record movie with stereo sound
with the picture frequency of 1.44 million bits per second (Mbps) including the record
from shooting the movie or television tape for entertainment and the collection of

knowledge which could also be for educational benefit.

Programmed Instruction Video Compact Disc referred to video compact
disc programmed that had been created according to linear programmed by separating
the content into short versions with activities in each version including questions and
answers at the end of each lesson. Evaluating the learning progress periodically as the
basis for studying “The Mangrove Forest and Community Lifestyle” in order to
enhance the development of learning ability among the students, leading toward
effective changes in learning behavior.

Mangrove Forest referred to the group of plant society that grows in coastal
area, river estuaries or gulf areas. Most soil conditions were mud or sandy soil where

seawater rises or falls. It was the habitat of the colonies of aquatic animals.

Community Lifestyle referred to the small fishing village’s traditional
lifestyle that had been passing on to the next generation. Most learning came from
actual custom and traditional ways of life as related to living condition and religious
as well as making a living from exploiting the mangrove forest resource, such as, local
fishery, floating fish cages, making the charcoal, making fishery tools and shrimp
paste. Those above mentioned represent the community symbol making the people in

the community accept that it was their way of life that should be practiced.

Local Fishery referred to earns from fishing with small fishing equipment
about 3 kilometers from the coast by using mostly family labor in the process. For
example, catching fish, crab, shrimp, farming fish and mussel in floating cages.
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Local Wisdom referred to all inventions thought by the locals through time
and used to solve the problems. It was the local’s knowledge, technical methods,
self-invention and application from own capability. The solving problems of
livelihood were concerned with the use of the existence of mangrove forest resources

transferred the past to present.

Efficiency of Programmed Instruction Video Compact Disc referred to
learning results from the programmed instruction video compact disc in accordance to
90/90 standard, by using the E1/E; formula.

Former 90 (E;) referred to the total average score of all students completing
the exercise during the study programmed instruction video compact disc 90%.

Latter 90 (E) referred to the total average score of all students completing

the test after studying the programmed instruction video compact disc 90%.

6. Contribution of the Studies

6.1 Obtaining high quality and efficiency of the programmed instruction
video compact disc on the mangrove forest and community lifestyle for lower
secondary school students.

6.2 The students were able to participate in each activity with immediate
feedback soon after conducting the activity or responding to the impulse as to
motivate the students for continue studying.

6.3 Developing the student’s awareness to know the significance of
mangrove forest and relationships of the community lifestyle with mangrove forest.

6.4 The students were able to bring the knowledge from programmed
instruction video compact disc to practice and disseminate among others.

6.5 Video compact disc acted as the guidelines for developing the
programmed instruction video compact disc, promoting media production for the
dissemination of knowledge and solving the lack of teaching media regarding the

school environment in order to expand the educational opportunity.
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CHAPTER Il
LITERATURE REVIEWS

In order to study the research on the development of programmed instruction
video compact disc on mangrove forest and community lifestyle for lower secondary
school students, the researcher has chosen to study documents and related research
materials as the basis for research covered the following areas:

1. Programmed Instruction

2. Environmental Education Media

3. Video Tape and Video Compact Disc

4. Mangrove Forest and Community Lifestyle

5. Related Research

1. Programmed Instruction

Although programmed instruction or ready made programmed was named
differently, such as, Auto-Instruction, Automated Instruction, Auto-Instruction
Programming, Self-Teaching, and Self Instructional Program, it contained similar
attributes (Krongkarn Arunrat, 1993: 1).

1.1 Definition of programmed instruction

Many scholars gave various definitions as follows:

Preung Kumut (1976: 2) defined programmed instruction as the experiences
chronologically arranged for the learners leading to own ability, based on the

association of impulse and response that had already been proved to be effective.

Goods (1973: 306) referred to programmed instruction similar to exercise
book, textbook, machinery or electronics invention to assist the learner in achieving

the required action.
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1) The content of the lesson were divided into small sections

2) Each section contained one question or more and immediately granted
knowledge regardless of correct or incorrect answers.

3) Giving the opportunity for the learner to advance at own pace whether the

class was arranged as individual or group.

Saowanee Sikkhabundit (1985: 276) stated that programmed instruction was

self-contained lesson which arranged experiences chronologically or within the frame.

Kidanan Malithong (1992: 70) stated that programmed instruction has
designed in accordance with the primary psychological lesson of Learning Behavior,
Reinforcement Theory and Operant Conditioning Theory which relied upon the
association of impulse and response and reinforcement by aiming at learning
effectively. Programmed instruction was arranged in advance for the self-learning by
providing feedback, enabled the learner to properly learn step by step according to

own need and ability.

Tisna Kammanee (2002: 376) stated that teaching with programmed
instruction referred to teaching process which created knowledge according to set
purpose by having the learner conducted self-study from the completed lesson which
difference from regular lesson, such as, the lesson with content for the learner to
separate into small steps for easy learning and presenting in a way that the learner was
able to response and receive immediately feedback in order to find the validity. The
learner was able to arrange the learning time suitable to own ability and examine own

result from pre-test and post-test.

To summarize various definition of programmed instruction, the researcher
concluded that programmed instruction represented one of educational tool which
assisted the learner with self-learning by mixing Learning Psychology, Reinforcement
Theory and Operant Conditioning Theory together to encourage learning
chronologically and feedback. Both correct and incorrect answers from the learner,
who received reinforcement and support, enabled the learner to recognize own

learning result and ability.
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1.2 Psychology principle as the basis for programmed instruction

Programmed instruction referred to completed lesson that enabled the learner
to learn at their own pace, using psychology principle as the foundation of
programmed instruction similar to behavioul psychology. Behavioral occurrence and
existence depended on conditioning in association with the stimulus and response
which created learning (Saowanee Sikkhabundit, 1985: 276). The most significant
basis of psychological learning was psychological theory of Thorndike and Skinner.

Three psychological principles and theory of Thorndike (Edward D.
Thorndike) were involved in the formulation of programmed instruction as follows:

1) Law of Effects referred to the connection between stimulus and response
that created the desirable effect for the learner to confirm the validity of the response.
Event could happen either from reinforcement or reward.

2) Law of Exercises referred to repeated action to create skill.

3) Law of Readiness emphasized on the significant of attention and

persuasion on learning, such as, learner’s preparation, lessons preparation.

Theory of Skinner presented as follows:

1) Principle of Reinforcement was the method to create willpower for the
learner to further study. The correct response could produce positive reinforcement
better than any reward. Programmed instruction has included the result as the
reinforcement by presenting questions in each section with answers for the learner to
verify the validity.

2) Reinforcement should be done instantaneously (Theerachai Puranachote,
1989: 10-11).

Therefore, the formulation of programmed instruction involved with the
psychological principle of learning had assisted the learner in better understanding
when being applied with the teaching method. Programmed instruction had many
outstanding attributes that motivated the learner for better understanding, such as, the
learner’s ability to study at their own pace including programmed instruction with

continuous reinforcement and drive for the learner. Furthermore, the principles of
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programmed instruction could be well applied with various media productions,

especially with the combination of video compact disc to promote the lesson.

1.3 Characteristic of programmed instruction

Jacob (1966: 1) explained 5 traits of programmed instruction as follows:

1) Small steps knowledge chronologically arranged to stimulate interest of
the learner.

2) The learner replied with knowledge per each item as assigned.

3) The student response would receive reinforcement with feedback
immediately.

4) The student had increased learning step by step as the leap from known to
unknown knowledge according to programmed instruction.

5) Giving the student self-learning opportunity, time spent on the lesson
depended on the ability of each individual.

Boonkua Kuanhavech (1999: 42) referred to the trait of programmed
instruction as follows:

Programmed instruction was constructed in various attributes suitable to each
purpose, such as, type of teaching, teaching media, programmed textbook. Regardless
of the type, programmed instruction contained the following significant attributes:

1) Set up the transparent purpose with the ability to measure or namely
behavioral purpose.

2) Subject content would be divided into small frame and then ordering.
Each frame might be longer or shorter length accordingly.

3) Arrange the lesson frame sequentially from the easiest to the hardest
appropriate for the ability of the learner with repetition and the learner for self-test.

4) The learner was able to respond or participate in all activities as set in the
frame to help the learner understand in the content and having the skill in learning.

5) Information feedback for the learner to self-correct as soon as receiving

the answer with additional explanation.
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1.4 Type of programmed instruction
According to Santad Pibansook (1979: 189), programmed instruction could
be classified in various ways as follows:
1) Based on presentation:
- Programmed instruction as teaching machine
- Programmed instruction as programmed textbook
2) Based on responding:
- Programmed instruction as constructed response
- Programmed instruction as multiple choice
3) By writing technique and learner’s response:
- Linear Programmed

- Branching Programmed

Although programmed instruction has been altered in different ways, it still
retained two features (Vijit Srisa-arn, 1963: 104-105).

1) Linear Programmed referred to programmed instruction that has been
arranged accordingly in small steps lesson from easiest to the hardest. The learner
started from the first step and moved forward until reaching the last small steps of the
lesson without skipping. The lesson from the first step served as the basis for the next
small step. The lesson was divided into small steps to avoid error in learning. The
learner replied with correct, incorrect answers or fills in the space and verified the
accuracy of each answer in the next step.

2) Branching Programmed was formulated by arranging small steps
accordingly from the learner’s answer. When the learner answered the main lesson
correctly, the learner would be asked to skip certain numbers of small steps. On the
contrary, incorrect answer would cause additional learning of small steps before
advance further. This programmed instruction was also named “Scrambled Book”
since the learner must try to practice according to specific order. Furthermore, the
lesson would not proceed as arranged, starting from first to last frame. The learner
must look back and forth in different pages depended on the ability to answer
correctly.
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This programmed instruction would assist the learner well in learning details
of each step although it was rather difficult to formulate than the former one.
However, well-formulated programmed instruction would be able to motivate the
learner (Boonkua Kuanhavech, 1999: 46-49).

1.5 Formulation of programmed instruction

Preung Kumut (1976: 12-38) summarized the formulation of programmed
instruction as follows:

1) Teaching content and level could be monitored by studying the
curriculum. Teaching time could set the depth and scope of content. Besides, the
lesson developer must study more from the instructor manual or teaching
memorandum, student exercises or interview the subject scholar to create the
conceptual trend for the programmed instruction formulation.

2) Set the purpose for formulation of programmed instruction to response the
need of the learner that must be appropriated to the learner capability. The
programmed developer must try to set the behavioral object for observation and
measurability.

3) Set up the work limit or the content structure to benefit the lesson
formulation to help arranging and remembering the story.

4) Writing programmed instruction within the following features:

4.1) Writing from one small step to another to create the
understanding for next step.

4.2) Having content and explanation to attract the student.

4.3) Giving the learner the most achievement.

4.4) Writing each content related to former content that had been
studied prior as to review the already learnt.

4.5) Each lesson should be written with clear content and accuracy
according to the standard language. Language should contain proper vocabulary in
accordance with the basis and learner’s age. The content should also be correct
according to the standard and related to each section. Some section might not need

the answer, such as, introduction to the lesson, preparation for the lesson.
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Nipon Sukpreedee (1976: 69) collected the principle of formulation of
programmed instruction as follows:
1) Setting up the learning objective and knowing what to achieve from the
formulation of programmed instruction after the learning.
2) Conducting task analysis to discover the aim of the lesson, such as,
starting point, direction to achievement.
3) Preparation for testing each learner’s initial behavior before learning.
4) Designing the sequence by setting subtask and the content that led the
learner to the final learning step.
5) Selecting media which depended upon 5 basis as follows:
5.1) Most agreeable with the set purpose
5.2) Best response from the learner
5.3) Appropriate with ability and previous learner experiences
5.4) Giving the learner an opportunity to participate in the activity
5.5) As the existing media or easily found
6) Preparation of frame learning situation.
7) Conducting individual tryout for better revision.
8) Correcting tools and lessons to study problems in different areas.
8.1) Responding of the learner
8.2) Difficulty of lessons
8.3) Administration problems and utilization of tools
8.4) Tool’s price
9) The last step in the formulation of programmed instruction involved in the
distribution of production for the feedback from students and teachers, resulting in

better improvement of next lesson.

In order to effectively formulate programmed instruction, planning should be
done clearly and concise starting from analyzing content and learner, setting up
behavioral purposes, studying writing pattern of understandable programmed
instruction and verify the effectiveness of programmed instruction according to the
standard before actual implementation to be certain that the learner perceived the true

knowledge.
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Therefore, the researcher formulated video compact disc by following the
principle of Linear Programmed in separating the content into short sections that
combined activities in each section including questions and answers at the end of the
lesson. Evaluating learning progress periodically for the study of mangrove forest
and lifestyle to encourage the learner to develop own learning ability and behavioral

changed effectively.

2. Environmental Education Media

The producer of environmental education media must study and understand
the subject intended to produce in order to regulate the environmental education
media and the production to properly reflect the environmental concept. When the
producer of environmental education media thoroughly misunderstood the content
and concept, effective media could not be successfully formulated.

Formulation of environmental education media involved the following

production techniques and steps (Temduang Ratanathusnee, 2001: 5-14).

2.1 Technical operation

2.1.1 The objective was set up as the guideline to arrange the
contents, teaching strategies including results evaluation.

2.1.2 Behavioral objective was set up specific purposes regarding
environmental problems that could be identifiable by observing and measuring
behavior.

2.1.3 Analyzing learners to know the identity and age of the target
participant since age has been the significant factor. For example, children usually
have limited focus compared to adults due to their naughty habit, even children with
different ages had different rhythms for concentration. The producer must set the
length of media to suit the age of the learner as well as the educational level and the
knowledge, attitude, social and culture in environmental education of the learner.
These factors decided the ways to present the educational media and the vocabulary

for the narration.
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2.1.4 Concepts referred to summarization of idea, understanding the
important issue of environmental education for each subject as well as separate issues
derived from one time or various experiences. Those attributes or subjects were
classified together to originate ideas and understanding from summarization of those
subjects.

2.1.5 Idea flow was the arrangement of ideas in order continuously
following the structure, concept and brief contents suitable for each plot.

2.1.6 Self-studied content carefully or studied from the expert to
understand thoroughly and easy to write the plot. The environmental education
content should cover the following 4 issues, environmental problems, causes,
environmental impact, methods or ways of solving problems.

2.1.7 Content was continuously arranged in order to present content
in full details for thoroughly understanding and easy to place in order or easy to write

the plot.

2.2 Planning production
2.2.1 Media selection and presentation based on the following
criterions:
- Choosing media to fit the purpose
- Length of teaching media as related to children’s age:
Primary school (maximum 10 years old)  10-15 minutes
Lower secondary school 15-20 minutes

Adolescent and adult over 20 minutes

Furthermore, length of the media with true purpose for entertainment, such
as, video compact disc should be short and time limited between 30 minutes to one
hour (Vipa Uthamachun, 2001: 6). Areas of consideration:

- Subject content should be appropriated with the selected media.

- Narration with or without sound, music in the background or non-music

- Using moving or still pictures

- Maintenance problems, such as storage

- Preparation, resources assisting in production
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- Budget and production time for each media
- Usage, such as, convenience, any hassle, proper audio room for each type
of media, equipment readiness

2.2.2 Set up details of production after deciding which type of
media to be presented. Followed by, planning formulation details of teaching media,
such as, type of educational media, for example, slide and video with these
specifications:

- The number of pictures must be assigned according to the subject
content.

- The presentation of subject scope and the teaching steps should
cover the important content and fully completed.

- Location for shooting, picture of equipment including special
techniques should be well chosen.

- Planning time and duration to complete the work

- Capital required in the production of teaching media

2.2.3 Treatment was the new arrangement of content from idea flow
to make it easier to write the plot or decide which picture to show the content
compilation from the beginning to the end.

2.2.4 Planning card was carefully arranged to create the visual
picture for others to understand by making the word brief but understandable. It
should attract the attention as well as directly covering the target issues.

2.2.5 Planning board made from the pictures that were already
arranged in order. Those pictures were summarized to make the storyboard by
arranging according to the content and narration.

2.2.6 Scripts were done through copying the pictures and narration
from the planning board that was later corrected and put in the sound effect of music
and nature to compliment with the picture, making it more convenient to record sound
afterward.

2.2.7 Technical preparation, such as, time table, working plan,

planning materials, equipment, location and budget must be planned.
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2.3 Production process

2.3.1 Graphic art, such as, designing title, painting picture, coloring,
drawing cartoon.

2.3.2 Printing, such as, scripts, assessing the slide quality

2.3.3 Shooting pictures were done after the completion of graphic
works. They could be done as the slide or original video, developing and framing the
slide. Video pictures must be cut and arrange according to the written scripts.

2.3.4 Recording words narration and sound effect before

synchronizing

2.4 Testing and improvement

The teaching media has first been applied to the small target group to learn
about the teaching media faults before the actual application. Results from the testing
of teaching media could be used for two types of assessment for the effective teaching

media. Those were quality assessment and learning achievement.

2.5 Production media
The teaching media after correction had been used as the completed teaching
media that could be produced in large quantity to further disperse knowledge on

environmental education.

Since the current environmental education media was not quite up to date
and plenty enough to use in raising awareness, searching for the new method for
media must be continued. Therefore, the formulation of video compact disc was

considered as another channel that should be given full support.
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3. Video Tape and Video Compact Disc

3.1 Video tape
Video tape was being used as the media in many fields, entertainment as well

as education.

3.1.1 Definition of video tape
Video tape as one of the teaching media that has been defined and

given characteristics by many experts.

Patcharapajee Hongsakul (1993: 36) stated that video tape came
from Latin which means “I saw”. If being used as adjective, the meaning would be

“of the television”. Used as noun, especially for pictures on air mean “television”.

Boonthieng Juychareon (1991: 180) gave the meaning of video tape
as the recording materials or keeping sound signal or other data in the form of magnet
strips similar to the recording strip. The video strips made from thin, tough and strong
Polyester without stretching. Lower part coated with Antistatic Carbon to prevent the
static electricity occurred on the video strips, such as, Ferrous Oxide, Chromium
Oxide and also act as the electrical magnet to receive signal from head of the magnet

that located in the wheel or small box.

Somboon Sanguanyad (1991: 233) gave the definition of video
tapes as the ability to record the moving pictures on the tape strip in the form of
magnet field by air on television to change pictures into the electrical signal. The
electrical signal had been recorded as the electrical field on the tape strip through the
video tape recorder. When one needed to see the pictures, the video tape recorder
would change the magnet field on the tape strip into the electrical signal passed on to
the television or monitor. The moving pictures that appeared on the monitor would be

colorful as if it was real nature.
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From those definitions, the researcher referred to the meaning of the video
tape as recording or collecting materials for pictures and sounds on the magnet strip to
create moving pictures that would appear on the monitor. The beautiful moving

pictures created learning and acknowledging among the learners.

3.1.2 Video tape production

The production of the video tape programs involved big operation.
According to Surachai Sikkhabundit (1985: 26-28), he has planned 3 production steps
as the following details:

1) Program production planning was the beginning of the video tape
production that was most crucial to the video tape production. Good planning gave
good program results from the production with the following program planning.

1.1) In order to study the aims and purposes of the
educational video tape production, the program producer should study such
curriculum content to know the general purpose of the content before being analyzed
to set the target group and specific purpose. It should be written as the behavioral
objective, capable of measuring and setting the teaching methods, such as, explaining
the lesson content or summarizing the lesson.

1.2) Collect the resources and studied the barrier in the
production that must be done together by studying the resources needed in the
production process whether they were sufficient or not. Finding sources and knowing
what to do if they were not available. The resource and barriers gathered for the study
as follows:

- Instruments, materials and equipment required for the
shooting, such as, shot shooting by the specific video tape recorder, outside location
shooting by the field equipment. The producer must understand the work limitation of
the instrument and equipment as well as inspect the availability of the materials
whether or not sufficient to use with the instrument or equipment.

- Staffs: Production process could be done in many
different ways. Therefore, the producer should study their abilities, responsibilities
and experiences. If they lacked anyone, expert advisors in that area must be founded.

Program quality depended on the ability to initiate and create of the staffs.
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- Budgets: The program producer must plan the budget for
the entire program carefully to make it sufficient. If the budget was limited, the plan
must be done within the limit with the ways to reduce costs, such as, reduced number
of the staffs or shorten the shooting period.

- Copyright: The program producer should study the
copyright law of the shooting either personal right or personal assets to avoid being
sued.

1.3) Writing title and presentation: The educational video tape
production must refer mainly to the contents in the curriculum. The program producer
might select from the texts as well as the text presentation appropriate for the text
presentation. However, the producer must adapt such content as the video media,
appropriated presentation for the video program. Many popular video presentations

were the interview, discussion, narration and off-camera narration.

2) Preparation for the programs production

2.1) Writing script was being written to serve educational purposes,
aiming on the learner to reach his goal. Good video tape should not be too
complicated. The statements, pictures or signals should communicate clear meaning.
The narration and pictures should match and be shown long enough for the audience
to study the content. Languages should agree with the learner’s level.

2.2) Preparing for the staffs, such as, scriptwriter, program director,
technician and actors to assist in production. Sometimes, only one person could
handle many tasks.

2.3) Preparation for art which is necessary to used of 2 programs,
that is introduction art and program art. Preparation must follow the advice of
program producer and director to serve the purposes of the program and appropriated
to communicate meaning on video tape.

2.4) Preparation for the scene and equipment should be done for
shooting in the studio or outside location.

2.5) Other preparation, such as, costumes, music and background

sounds should be done as well.
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2.6) Rehearsal was the last preparation step that should be done both

technical and actors.

3) Program operation as the step for television production must be practiced
according to the set procedures in order to avoid errors in the program production. As
a result, the program was a good quality program. The success of the program
operation depended on the ability of the program director and the production team. In
this step, shooting per written script was first done to arrange for more complete
pictures before recording the narration, music and background sounds.

Therefore, the production of television program for education must be well

cooperated between the production and technical department.

3.1.3 Values of video tape
Video tape was the educational media that benefits both learning and
teaching. The learner could view the pictures and hear the sounds in the same time to

attract and arouse the learning interest.

Wassana Chowha (1990:203) referred to the value of video tape toward
education and learning.

1) As the media to attract attention since it presented both realistic pictures
and sound as close to nature.

2) Solving problem on limited number of instructors per huge number of
learners since it was capable to transmit pictures and sounds to different classrooms or
residence in the same time.

3) Ability to exhibit significant matters for everyone to see clearly through
close up technique which could not be done in reality. If the learner’s number was
large and the exhibit objects were small, television was the best way to demonstrate.

4) Improved the teaching to be more effective by using it as the instrument
for data to flow back in order to assess own teaching. This method was called “Micro
Teaching”.

5) As modern knowledge to keep up with the social change since television

could transmit pictures and sound from happening events or faraway places.
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From the above-mentioned, the video had provided many benefits and is
essential for education. It was the effective media and able to give knowledge to
learners in any forms, starting from simple to more complex knowledge. At present,
recording data on the video compact disc was less popular due to few disadvantages.

1) Showing the students, video had no connection with the lesson that was
quite difference from the teacher’s lectures. The students might not be interested in
the pictures and sounds of the television.

2) Frequent copy video strip made the pictures unclear. The video strip
would stretch after frequent used and pictures tumble.

3) Keeping the video tape could be difficult since it must be kept in the dust-
free room or cigarettes ashes. The room temperature should not exceed 75 degree
Fahrenheit and without humidity otherwise the video tapes would stick which made
the pictures shaky and tumble when opening the video.

Therefore, there was an effort to invent smaller recording media with the
ability to record more data. Video compact disc was invented as the most modern and
smaller media that was quite popular. It had the digital recording capability that able
to record much more data of all kinds (Kidanan Malithong, 2000: 288). With these
reasons, video compact disc was used in recording data in different fields, starting

from business, industrial, entertaining and education.

3.2 Video compact disc

Since the video compact disc used for recording data into the compact disc,
its feature should be explained to create primary understanding. Compact disc is the
flat round plastic with the surface covered with metal reflected light to protect
recording data, having the diameter of 8 and 12 centimeters and hub in the center of
15 millimeters. Compact disc recorded information through digital system 0 and 1 by
using laser light in recording and reading information according to the Red Book
standard with the red printing on the compact disc for warranty on same standard
production. Compact disc was used in both computer and entertainment areas.
Computer used as CD-Rom that recording from the factory in various kinds, such as,

computer program and different content. Video compact disc was very popular and
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being used for self-recorded, such as, recording large file that was unable to record
into the disc due to limited space on the disc as well as recording the lesson from the
computer (Kidanan Malithong, 2000: 200).

Two types of compact disc used for entertainment by displaying picture on
the television. Video compact disc for recording movies could record only 74
minutes (depending on size of CD 680 or 700 megabytes). Therefore, recording
entire movie needed 2 compact discs since each movie lasted longer than 100
minutes. Presently, the video compact disc has been used for recording movie to
entertain and give knowledge instead of the video tape. Furthermore, CD-Interactive
could be used with the television also, even though it was not quite popular (Kidanan
Malithong, 2000: 200).

3.2.1 Definition of video compact disc

Direk Wongwanich (2002: 10) gave the meaning of video compact
disc as recording of moving picture and sounds into compact disc or video which was
“burned” through MPEG 1 into the compact disc.

Taveesub Jittiwattananukul (2002: 239) gave the meaning of video
compact disc as the compact disc for recording video VHS including sound that last

over 74 minute for each compact disc by burning through MPEG 1.

To conclude for this research, video compact disc referred to the
round plastic disc covered with metal reflected light to protect data recorded with
physical identity similar to movie including stereo sound, giving the picture of 1.44
million bits per second (Mbps). Video compact disc with the capability to record
movie from shooting or television tape into the compact disc. Most movies were
presented for entertainment including the knowledge that could be applied to

education.
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3.2.2 Video compact disc production process
Initially, the video compact disc production involved similar step as
the video production with minor differences, such as, splicing and recording into the
video compact disc. Due to the technological advancement of computer in the
production of video compact disc, the process has been more convenient and less
time-consuming than the old method. The researcher applied the splicing and
recording with the video compact disc as further illustrated (Direk Wongwanich,
2002: 18).
1) Video file formulation
The process to transfer original video to computer format by using capture
card for transfer video data into digital data, ie, video file and then compressed file to
MPEG or AVI form and store in hard disk computer.
2) Splicing and remaking video

The process to splice and remake through programs, such as, Adobe Premiere

6, Ulead Media Studio Pro 6, DPS. Vellocity, RT Matrox
3) File modification as MPEGL file.

After splicing and remaking the video, the file should be in the form of
MPEG1 which must be in a compress file for reducing size of video. However, the
quality was still in video compact disc standard.

4) Writing video compact disc

After transferring film into standard video compact disc form (MPEG 1), the
file will be recorded in compact disc for using in any video compact disc players. The
important lists for recording of compact disc are compact disc recorder, blank
compact disc (CD-R or CD-RW) and recording program. There are many popular
programs for writing or recording compact disc, such as, Easy CD Creator, Nero

Burning and Winon CD.

Presently, making video compact disc was not difficult and easy to start
including low production cost. However, since production has been new and
complicated process, especially involving in the written steps of CD-R which often
created problems. Therefore, it needed well planning to produce the media with

flawless quality.
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4. Mangrove Forest and Community Lifestyle

4.1 Definition of mangrove forest

Sanit Aksornkoae (1999: 2-3) collected various definitions of mangrove
forest as follow: A. F. W. Schimper (1903) defined that mangrove forest was plant
community along coastline, river estuaries or gulf where seawater raised at highest
level. Professor L. V. Du (1962) and William Macnae (1968) defined mangrove forest
with two different concepts. Firstly, it meant ecological group of evergreen plant
species belonging to several families, but possessing marked similarity in their
physiological characteristics and structural adaptation to similar habitats. Secondly, it
meant a complex of plant communities, fringing sheltered tropical shores. Such
communities usually comprise of trees, normally species of the family
Rhizophoraceae, associated with other trees and shrubs growing in a zone of tidal
influence-both on the sheltered coast itself and further inland, lining the banks of

estuaries.

To summarize various definition of mangrove forest, the researcher
concluded that mangrove forest means groups of plant society that grows in coastal
area, river estuaries or gulf. Most soil conditions are mud or sandy soil where
seawater rises or falls. It is the habitat of the colonies of aquatic animals. The
ecological structure of mangrove forest, its significance and usefulness including the
impact from the destruction of the mangrove forest and the plan for managing the

mangrove forest for conservation could endlessly benefit mankind.

4.2 Mangrove forest plants

Sanit Aksornkoae (1999: 57) stated that the mangrove forest plants consisted
of perennial, epiphytes, climbing plants and algae. Almost all plants was non-
deciduous, having similar characteristic and structure with are endurable to salinity.
Important plants are Rhizophora, Avicennia, Sonneratia, Xylocarpus, Ceriops, and

Bruguiera.
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Suntisuk (1983) report that there are 35 genera, 53 families and 74 species of
the perennials and bushes found in the mangrove forest of Thailand. The perennials
in the mangrove forest have special features and are different from general perennial.
They are able to grow in the mire, salty area, strong wind and sunlight and in areas
permanently or temporarily flooded by the sea. The perennials are able to adapt to
the different environment and are able to alter their outer and internal features of
roots, trunks, leaves, flowers, and fruits in order to be suitable for maintaining their
species. The important adaptation of root system in mangrove forest can be divided
into 4 types as follows:

1. Pneumatophores have a sharp slim shape emerge from the soil to breathe.
The underground root will spread out as base of the tree to prop the stem such as
Avicennia, Sonneratia.

2. Stilt roots have an appearance like arm jut out from the stem to prop and
support the stem such as Rhizophora.

3. Buttress roots have an appearance as ridge edge like plate appear from
the ground to breath and support the stem such as Xylocarpus

4. Knee roots have an appearance like knee emerge from the soil to breath

and support stem such as Ceriops, Bruguiera.

4.3 Mangrove forest animals

Sanit Aksornkoae (1999: 89) stated that the mangrove forest animals
consisted of different kinds of animals due to abundant food sources. It served as the
aquatic nursery for the young aquatic animals. The significant animals living within
the mangrove forest were as follows:

Most crabs founded within the mangrove forest were sesarmid crab that are
preserved with salt and sold as a delicacy. The mud crabs were having economic
value and fiddler crabs with one colorful large claw that could be clearly seen.

Fishes living within the mangrove forest areas were 4 large groups,
permanent stay fishes, temporary stay fishes, fishes coming with current and seasonal
fishes. Permanent staying fishes mostly founded were mullet and mudskipper. The
economical fishes were white snapper, milkfish and grouper.



Fac. of Grad. Studies, Mahidol Univ. M.Ed. (Environmental Education) / 29

Most shrimps founded within the mangrove forest, such as, banana prawn,
tiger prawn were having high economic value. The small mysid shrimp is also
important because it is used to make shrimp paste. Besides, the common snapping
shrimp was also founded.

Most shells founded within the mangrove forest were attached to the trees,
roots and leaves as well as living on the mud flat. They were univalve and bivalve.
The shells with economical value were bivalve that could be founded in the muddy
ground and along the trees. The example of shells such as cockle, green mussel and
oyster.

Samae monkey was lived on the Samae tree in mangrove forest. It has brown
body hair and long tail and stayed in the pack. When the tide went down, those
monkeys would come down to catch the crabs on the forest floor.

Various kinds of birds could be founded within the mangrove forest. Those
were local and migrated birds. The most founded birds were Egret with long legs and
beak, white feathers largely on the body. Most founded birds were Great Egret,
Pacific Reef-Egret. Those birds were living within the mangrove forest, nesting on

the trees or dried branches and main diets were shrimp, shells, crabs and fishes.

4.4 Mangrove ecosystem

Mangrove forest has a unique ecosystem, which can be found only in the
tropical region seashore in the tidal zone. Mangrove ecosystems have 2 main
components as same as other ecosystems namely ecosystem structure and ecosystem
function. The structure and function of mangrove ecosystem have similar
characteristic in all zones. The structure is composing of abiotic and biotic
component. The function is emphasizing on energy flow within the food chain and
food web. (Sanit Aksornkoae, 1999: 113).

4.4.1 The structure of the mangrove ecosystem
The structure of the mangrove ecosystem can be divided into two
components: (Sanit Aksornkoae, 1999: 113-114)
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1) Abiotic component
It was composed with inorganic substances like nutrient, minerals,
water, oxygen, carbon dioxide and organic substances like dead plants and animals
decompose by micro-organisms. Circumstances in the forest, also, influenced over
these factors; which could be divided such as coastal physiography, climate tides,
waves and currents, water salinity, dissolved oxygen and soil.
2) Biotic component
It could be divided into three factors, which were
- Producer organisms are phytoplankton, algae and various species
of plants, which produce organic detritus by using inorganic minerals and solar
energy as raw materials. The producers are the most important because link between
abiotic and biotic components in the ecosystem.
- Consumer organisms may be divided into 4 groups:
- Consumer organisms which eat organic detritus such as
some crab, bivalve and small fish.
- Herbivores are the organisms which directly eat plants
such as zooplankton, crab, sea worm and certain species of fish.
- Carnivores are the organisms which eat animals such as
shrimps, small fishes and some sea birds.
- Omnivores are the organisms which eat both plants and
animals such as big fish, birds, reptiles, mammals and human.
- Decomposers are the organisms, which cannot produce food, but
will be released enzyme to decompose carcass into small molecules and then absorbed

to the cell. The decomposers are microorganism such as bacteria, fungi.

4.4.2 Food chain in mangrove forest
The relation on food chain or nutrient cycle and energy flow in the
mangrove forest ecosystem is a complicated matter which can be roughly explained as

follows:
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After trees, phytoplankton and algae (producer organisms) received
raw materials which are carbon dioxide and solar energy, this process brings about
light synthesis, creates organic detritus, make the tree grow and released oxygen.
When the falling leaves pile up and decompose by microorganism like phytoplankton,
bacteria, fungi, protozoa could absorb as their food. These growing plants and
animals become food for bigger animals like shrimp, clam, crab and fish. Some die
and decay and become nutrient accumulated in the mangrove soil. Finally, larger
fauna and fish become food for larger animals and human which were consumers at

the highest level of food chains or energy flow in the ecosystem.

4.5 Importance and benefit of the mangrove forest

The mangrove forest has not received much attention for quite sometimes.
Most people are concerned with land forest than mangrove forest even though the
significance and benefit of mangrove forest were as tremendous as the land forest.
The value and benefit of the mangrove forest could be summarized as follows: (Sanit
Aksornkoae, 1999: 27-28).

4.5.1 Forestry

As for the forestry, woods from mangrove forest could be utilized in
different ways and widely used in the Asia region, such as, charcoal, firewood, house
pillar, wood-chips, fishery tools, making furniture and other parts can be used as
herbs.

4.5.2 Fishery

As for fishery, the mangrove forest played an important roles in the
fish production along the coastal areas and offshore. The mangrove forest served as
the significance food source of the aquatic animals and decompose as the food pool of
aquatic animals which have high protein. It is the place for living and nursing aquatic

animals which have high protein.
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4.5.3 Maintaining the equilibrium of ecosystem

As for the ecosystem, the mangrove forest is the coastal ecosystem
which links the terrestrial ecosystem and coastal ecosystem. It is the area which has
diversities of living things which live together. It is the habitat of many aquatic
animals and terrestrial animals which use organic detritus in the mangrove forest as
the food pool which is important for living. Moreover, the mangrove forest is the
place which keeps sediments and sewages. And it is the place which traps pollutants
of dirtiness which are blown together with currents from the land in order to prevent
them from flowing into the sea. As the feature of mangrove forest grows along the
coast, it is the buffer line between the land and the sea. It helps prevent the wind
wave and speed of currents from eroding the coastal area.

Therefore, the mangroves forest is considered to be very important
and useful for human beings and living things which live in that area. If the area of
mangrove forest is disturbed or destroyed, the living things in that area will have no
habitat and food pool. And it has impact on the nearby ecosystem. (Sanit Aksornkoae,
1999: 27-28).

4.6 The factor of mangrove forest degeneration
There were various factors in degeneration and decrease of mangrove forest.
(Sanit Aksornkoae, 1999) All could be summarized as follows:

4.6.1 Fishery (aquatic animal breeding): It was the key factor
rapidly decreasing the mangrove forest area in these 10 years. Mostly, it was used for
shrimp field, spreading in many provinces especially around Thai Gulf like
Samutsakorn, Samutsongkram, Rayong, Chantaburi, Chumporn, and Suratthani.

4.6.2 Mineral mining: there were a lot of mining in mangrove forest
area, especially in Ranong. Mining destroyed forest fertility and it could not be
recovered in short time. Because of the digging into the deep ground, and sediment
would be flipped over that made mangrove forest not being able to reproduce itself.

4.6.3 Agriculture: agriculture in mangrove forest area mostly were
paddy field and coconut plantations. Water and soil condition in mangrove areas was
not suitable for agriculture. Saltiness and acid soil and shortage of fresh water were

the reasons for the low productivity.
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4.6.4 Expansion of communities, pier and road construction, and

electricity in mangrove forest area.

4.7 Mangrove forest conversation
According to problems and obstacles in mangrove forest management, the
solution guideline should be determined. Mangrove forest conservation guidelines

were as below. (Naviya Nuntapanich, 2000: 44-46)

4.7.1 Law

1) To renovate laws and regulations as it should be suitable for true
value of mangrove forest.

2) Set protector section that had enough man force and equipment
for the whole area and seriously took action on intruders.

4.7.2 Acknowledgement and public relations

1) To disseminate information, knowledge, and understanding about
mangrove forest conservation to every level of people involved with the forest,
especially the arrangement of field study activity for students living around forest area
and nearby.

2) To support local people in co-operating in conservation and
developing the mangrove forest, as it was a community’s forest. In this case, the co-
operation of organization was needed.

3) To support every branch of studies about mangrove forest
conservation.

4) To promote the equipment and media innovation for

disseminating about the importance of mangrove forest.

4.7.3 Forest renovation

1) Accurate and support private sector in co-operating with planting
more mangrove species in degenerated area.

2) Support local people to plant more woods in degenerated area.

3) Renovate the mangrove forest on abandoned shrimp farms.
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4.7.4 Living together between human and mangrove forest

1) People were aware about the importance and benefits of the
mangrove forest by using its good knowledge property and profitable. These things
mean mangrove forest sustainable conservation.

2) People feel they are the owner of natural resource, if they do not

preserve it now, finally it will be affected to community.

4.8 The community lifestyle depended on the existence of mangrove
forest

Kao Lao Community and Ban Hadsaidum were the original community that
consisted of Buddhist and Islamic religions. Therefore, the culture and tradition were
practiced following the teaching principles of each religion, such as, the religious
activities during the significant religious days, the merit ceremony, traditional
ceremony according to own religious belief. There had been the peaceful existence
among Buddhist and Islamic religion, living in unity as brother and sister, supporting

education facilities and schools.

The occupation of 99% of the community of Kao Lao and Ban Hadsaidum
was fishery and being employed in this area within the mangrove forest
(demographic, Ngao Sub-district, Muang District, Ranong Province, copy
documents). Therefore, the community lifestyle depended on exploitation from the
mangrove forest and made living within the mangrove forest for self-support and
family. This created understanding and seeing the value, the exploitation from the
mangrove forest and ready to cooperate in the conservation of aquatic species,
maintaining the mangrove forest area for local fishery.

Most villagers or fishermen used the area for local fishery with gill nets,
catching crabs and shrimp. They also raise fishes in the floating basket and raising
mussel and oyster including agricultural purposes, such as, rubber plantation and
cashew nuts farming. Besides, woods from the mangrove forest were used to make

charcoal, fishing equipment and building boats.
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Kao Lao Community earn extra income from making shrimp paste whose
technique was passed from generation as the way to make income for the family and
community. To summarize, the benefit from the mangrove forest of the community
came from local fishery for self-support and family as well as increasing income to

the community.

Problems from the use of mangrove forest:

1) Excessive used of aquatic animal resources from over catching of fishes
and aquatic animals and lacking of control from the responsible governmental agency.
This caused the inappropriate used of the aquatic animal resources that in turn
reduced the amount of fishes or aquatic animals.

2) Increasing the number of population quickly due to lack of birth control
among the Islamic people caused the land invasion to built more homes. In turn, it
disturbed the natural habitat of those aquatic animals and changed their life cycle that
might cause the reduction of the aquatic animals.

3) The conflict between local fishermen and the commercial fishery due to
the use of ineffective equipment by the local fishermen that enable to fish along the
coast lines. When the commercial fishing boat came into the area to pull the fishing
net without legal permission, it usually caused the damage to the local fishing
equipment, such as floating nets and lob.

In general, the lifestyle of the Kao Lao Community and Ban Hadsaidum has
their main features in fishery, followed by vending and agricultural. Local fishery
was done enough for self-support and family. However, the local fishermen still
received the effect from the commercial fishermen that cause the reduction in the
aquatic animal resources and the destruction of some fishing equipment. Moreover,
the destruction of aquatic animal was rather high and remained the problems

presently.
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5. Related Research

5.1 International Related Research

Beat (1959: 306) experimented teaching television to the engineering student
to monitor teaching achievement, students and teacher acceptance, technical problem
for working, expressing opinion of the students, teaching equipment utilization,
training location, learning time, training manual, utilization scope and pricing for
student questionnaires. As a result, television teaching worked quite well which was
widely accepted by the teacher and student, giving the opportunity for the student to
participate. The teaching quality and preparation were better including the increased
in the teaching materials and instructional tools. The length of content also reduced
10% to 15%.

Holmes (1960: 54) studied the comparison between learning from television
and the teacher in the classroom and whether the television teaching could solve the
problem of lacking teacher. The research indicated that learning results of 90% of the
student learning from television were not much different from the student learning
from the classroom. However, television teaching was better for Science teaching
while traditional teaching for English worked better. Clever children preferred the
traditional teaching while the children with average and low intellectual liked to study

through television.

Boucheret (1966: 55-57) applied television teaching with metal shop at
Dorian Technical Lyee in France regarding the process of metal bonding, lathe,
festoons eroding. Teaching these subjects through the television was much easier

than regular teaching.

Dale (1969: 355) used television tape to record the activities, enabled to
correct and modify the error of demonstration, revealed different angle of object
unable to see through normal way and able to use it for narration. It could save time
in teaching that made the subject more interest. The learner paid more attention and

have more knowledge.
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5.2 Domestic Related Research

Vipavee Tulayanon (1980: 115) concluded that video tape has completely
visual audio education properties that gives information to viewers both through sight
and sound. Therefore, using video tapes make the viewer receive more tangible

experiences.

George Samermitr (1984: 47) constructed a video tape for teaching
population education on “The Consequences of Population Changes” to secondary
school students in 1974. The result of the study showed that after the experiment, both
the experimental and the control groups gained more knowledge than they did on the
pre-test. It was revealed that the students who learned from the video tape achieved
more than those who did from normal teaching with statistical significance at the 0.01

level.

Thavatchai Veeraskulrat (1998: 32) has done the research on the production
of educational television program on the “Electromagnetic Wave”. The study proved
that the educational television program on the electromagnetic wave was good in
production quality and high in content value and had an effective use for student.
After the preview and post-review of the program there was a significantly statistical
difference in student learning rates at 0.01 level.

Sakol Thinagul (1994: 50) studied the production and try-out of video tape
courseware on forest ecosystem for an upper secondary school. The sampling
population was 287 students in level. 4, 5 and 6 of Yothinburana School,
Wachirathamsatit School, Makkasantpittaya School, Nawamintharachuthit Bangkok
School and Wat Intharam School. Results of the study indicated that pre-post test

scores of all students were significantly different at the level of 0.01.
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Vipa Jakchaikul (1998: 60) had done the experimental research about the
construction of Self-Learning Packages for data structure Vocational Diploma
Program, Rajamangala Institute of Technology. The results showed that the Self-
Learning Packages reached 91.05/90.72 of efficiency which were higher above the
criteria set at 90/90. The comparison of score between the pre-test and post-test by
using t-test was significantly different at the level 0.05 that means the Self-Learning
Packages was consisted to be an efficiency Software Packages.

Thada Aksornchuen (1999: 69) studied the production of sign-language
visual aid subject (VOC ED 0278) internal building electrician. The sample group is
16 hearing-impaired students (lost of Hearing higher than 90 Decibels with no
complicated disability). These students were studying the use of Multi Meter in senior
high school level under the educational field for disabled, Department of General
Education. The finding proved that the sign-language visual aid was effective at the
norm 80/80.

Chantana Rachtachat (2001: 73) studied the construction of the English
programmed lessons on Biodiversity for Mattayomsuksa level 5 at
Suwannaramvittayakom. The sample consisted of 30 students each in the
experimental and control groups. This study used on 80/80 standard measure for
efficiency of the English programmed lesson. From the research, it was found that the
post-test scores of the experimental group after reading the English programmed
lessons were significantly higher than the pre-test scores at the 0.05 level. The post-
test scores of the experimental group were significantly higher than the pre-test scores
of the control group at the 0.05 level and the efficiency of the English programmed
lesson was 93.67/83.

Pongsatorn Pimpanit (2001: 47) studied the development of video tape on
housing and equipment for swine farming for students at Certificate in Vocational
Education. The study result revealed that the efficiency of video tape on the housing
and swine farming production was 88.30/91.44
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Kamol Srisawad (2001: 49) studied the development of a documentary video
tape on “Children of a Sea Gypsy”. The experimental process was conducted with 3
groups in different areas, which were Bangkok, Krabi and Sea Gypsy village. Each
group contained 30 subjects. The results found that the knowledge scores on the post-
test of the 3 groups were statistically significant at the level of 0.05 when compared
with the pre-test, and the awareness scores on the post-test of the 3 groups were also
statistically significant at the level of 0.05 when compared with the pre-test.

Pornpichit Suvansiri (2000: 97) studied the development of programmed
video tape for teaching fundamental nursing 2 in the first year program of nursing
science (technical level) of the naval nurse corps school. The study results revealed
that the efficiency of programmed video tape was effective at the norm 90/90.

Raknapa Nakphan (2001: 42) studied the development of programmed
instruction video on the Introduction to the Pulping Process for the new working
staffs of Advance Agro Public Company Limited. The study result revealed that the
efficiency of the programmed instruction on Introduction to Pulping Process was
93.81/93.38.

Samaporn Saebang (2001: 81) studied the development of a linear
programmed on Environmental Sanitation for third year high school students. The
results of using the programmed lessons showed that the learning accomplishment
grade for testing undertaken after the study were higher than those before the study. A
significance level of 0.05 shows that the linear programmed lessons were efficient in

knowledge development of this student group.

Sanrit Chunkatanyou (2002: 70) studied the development of self-instruction
video tape program on television news production techniques. Samples were 45
undergraduate students, majoring in Education Communication Technology, the
Faculty of Education, Srinakharinwirot University. They registered in the second
semester of 2001 academic year by simple random sampling. The study result
revealed that and efficiency of the self-instruction video tape program on television

news production techniques was 94.98/94.36 higher than the 90/90 standard criteria.



Supaporn Srinoul Literature Reviews / 40

Findings from both international and domestic related research suggested
that the video tape were better teaching media than regular teaching with only a
teacher in the classroom. It certainly confirmed that the video tape provided good
media quality, helping to persuade, develop knowledge, create understanding and
good awareness including low video tape production cost and enabled the recording
on video compact disc. Therefore, it is an appropriate media for teaching and one
way to effectively establish attitude within the environmental education process for
the youth.
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CHAPTER Il
RESEARCH METHODOLOGY

The research was conducted as the Semi-experimental Research to develop
and measure an efficiency of programmed instruction video compact disc on
mangrove forest and community lifestyle for lower secondary school students. The
research procedures were designed as follows:

1. Formulation of programmed instruction video compact disc

2. Formulation and development of evaluation forms

3. Experiment of programmed instruction video compact disc

1. Formulation of Programmed Instruction Video Compact Disc

The researcher conducted the video compact disc production and
development based on the formulation theory of environmental education by

following these steps:

1.1 Pre-production preparation

1.1.1 Studying basic information

1) Searching and analyzing basic information regarding to the
mangrove forest ecosystem, local lifestyle, programmed instruction and environmental
education media from documents, articles including expert and local opinions by
staying in the area to collect information, such as, the past history, culture, tradition,
religions and occupation to decide the script which was close to reality. It was the
way to gain knowledge and good awareness towards the environment.

2) Searching for video and video compact disc production, such as,
video and video compact disc type, technique, production process from documents
and asking advice from the thesis advisors and experts of the educational technology
for media production to adapt for the research in accordance with the subject and

appropriate with the knowledge level of the sample participant.
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1.1.2 Technical operation

1) Analyzing the basic knowledge of the learner to set up the aim
and design the appropriate programmed instruction video compact disc.

2) Set up the concept of mangrove forest and community lifestyle
regarding the mangrove forest resource that was essential to the ecosystem and human
daily living, plants and animals. As a result, there was more trespassing for
economical benefit, such as illegally cutting down trees for making wood chips,
shrimp farming and fishing with trawl nets. These problems could be settled with
understanding, knowledge and awareness among students regarding to the value of
mangrove forest that was essential to the community lifestyle.

Separating and analyzing contents into small segments as related to
the behavioral objective in the following 3 parts:

Part 1 : The Ecosystem Structure and the Significance of Mangrove

Forest
Part 2 : The Community Lifestyle that Depended on Mangrove
Forest

Part 3 : The Sustainable Conservation of Mangrove Forest

3) Set up the objectives and set up the behavioral objective for the
learner’s aspiration and learning after completed the study from the programmed
instruction video compact disc.

4) Set up the idea flow by arranging the content for more
convenience so as to write programmed instruction video compact disc suitable for

lower secondary school students.

1.1.3 Planning production

1) Treatment was the new arrangement of content from idea flow to
make it easier to write the plot or decide which picture.

2) Scripts were done through copying the pictures and narration

from the planning board that was later corrected and put in the sound effect of music.
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Arranging the content and designing the lesson presentation to
achieve the goal according to the method of programmed instruction video compact
disc. The programmed instruction video compact disc was taken to the thesis
committee, 6 experts in contents and 3 experts in educational technology to check for

content validity and the lesson appropriateness before any modification.

1.2 Preparation for production
1.2.1 Set up the shooting duration
1.2.2 Equipment, such as video cameras including microphones for
recording sound during the actual shooting, camera stand, battery, reserved tape,
battery charger and other special equipment as well as the production team being well
prepared ahead of time.
1.2.3 Shooting the content according to its significance until the

completion off the script.

1.3 Process after the shooting

1.3.1 The picture from each shooting must be checked for the
completion from the beginning to the end. The pictures were selected to fit the written
script for another plot arrangement from the old script to make the narration more
complete.

1.3.2 The pictures and completed scripts after checking must be
recorded for narration and plot music to stir up emotions among the audience as to
increase communication achievement.

1.3.3 After the shooting, the sound was recorded and pictures were
edited by Adobe Premiere 6 programmed. Every step of script writing and shooting
were continuously under the thesis advisors and experts in that particular field since
the beginning of the project before actual application.

1.3.4 The video tape after checking and verifying would be recorded

on the video compact disc before actual application.
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2. Formulation and Development of Evaluation Forms

2.1 Formulation of evaluation forms
2.1.1 Formulation of knowledge pre-test and post-test
The test was designed as 34 multiple-choice questions with 4 answers
to choose and had only one most correct answer. The analysis had been conducted in
accordance with Benjamin S. Bloom’s theory of cognitive domain were knowledge,

comprehension, application, analysis, synthesis and evaluation as the details in

Table 1.

Table 1 Analysis of cognitive domain of programmed instruction video compact disc
on mangrove forest and community lifestyle according to Benjamin S.

Bloom’s theory

Behavior
Knowledge | Comprehension | Application | Analysis | Synthesis | Evaluation | Total
Detail
The Ecosystem Structure
and Significant of 6 7 = 5 = 2 15
Mangrove Forest
The Community Lifestyle
that Depended on 3 3 = 3 - - 9
Mangrove Forest
The Sustainable
Conservation of - 3 2 3 1 1 10
Mangrove Forest
Total 9 13 2 6 1 3 34

2.1.2 Formulation of attitude test

1) Studying formulation techniques from documents and related
texts

2) Formulating attitude questionnaires through Likert methods with

5 answers
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3) The formulated attitude test should be taken to the thesis control
committee to check for validity and correctness according to the research purposes,
clarity of the questions as well as the languages and method for formulating good
questionnaires.

4) The correct attitude measurement questionnaires were applied to
lower secondary school students level 2 for 30 students.

5) Checking the answers by giving the following scores

Opinion level Positive attitude Negative attitude
Strongly Agreed 5 scores 1 scores
Agreed 4 scores 2 scores
Uncertain 3 scores 3 scores
Disagreed 2 scores 4 scores
Strongly Disagreed 1 scores 5 scores

2.1.3 Formulation of quality assessment of programmed
instruction video compact disc for the experts

The researcher studied the characteristic of assessment such as,
scope, pattern and then formulated the quality assessment by considering various
concern details, for example, content, objective, sequence, pictures, language,
narration and sound. The quality assessment was divided in to 2 parts as follows:

Part 1 Video compact disc assessment

Part 2 General opinions regarding to the video compact disc

There were five levels of assessment, excellent, good, fair, needed
improvement and disregarded with the scores of 5, 4, 3, 2 and 1 accordingly. The
assessment results were taken to the thesis advisors to check for the required issues

and appropriateness before correction and actual application.
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2.2 The development of knowledge pre-test and post-test

After the thesis advisors reviewed the knowledge pre-test and post-test. It
was devised and used with 30 non-experimental group students of lower secondary
school level 3 from Ban Thungngao School, Muang District, Ranong Province. Then
checking and analyzing the scores to find out the level of difficulty before try out with
experimental groups in the research. The formula being as follows:

Finding the Level of Difficulty (referenced Boonthum Kitpreedaborisut,

1997: 117)
P = Py + Pp
2n
Given Py 3 The student who got right answers belong to the high group
P = The student who got right answers belong to the low group
n = All of the students belong to high group or low group

Questions with the level of difficulty between 0.2-0.8 were used for their
appropriateness while the questions which lower than 0.02 and higher than 0.08 were

revised.
Finding Discrimination Power from the following formula:

T = PH-PL

n

Questions with the discrimination power higher than 0.02 were used while

the questions which lower than 0.02 were revised.

Finding the Reliability by using Kuder-Richardson 21 formulation
(referenced Puangrat Taweerat, 2001: 165).

Ty = n [1-x(n—x)

n—1 n s?
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Given 1y = Reliability of testing
n = Number of total questions
X = Averaging total score
stz = Variation of total score

The reliability of testing should be higher than 0.5 that meant the test was

reliable to use as knowledge test.

Findings from 34 questions suggested that both easy and difficult
questionnaires were mixed. The researcher had selected the questions with the
difficulty level between 0.2-0.8. After considering the discrimination power in each
numbers, the researcher selected the questionnaires best appropriate for knowledge
test. From the discrimination power of the questionnaires according to Ebel standard,
there were 6 questionnaires (17.65%) with the discrimination power of 0.4% up which
was considered an excellent questionnaire. Total 7 questionnaires (20.59%) with the
discrimination power of 0.30-0.39 were good while 17 questionnaires (50%) with the
discrimination power of 0.20-0.39 were fair and 4 questionnaires (11.76) with the
discrimination power less than 0.19 were poor and should be disregarded. The results
were taken for advice from the thesis advisors, which all agreed that the easiest or
hardest questionnaires should be omitted, based on the difficulty level and the low

discrimination power (see Table 2 and Table 9 in Appendix B).

Table 2 Discrimination power of knowledge pre-test and post-test

Discrimination | Number | Percent Meaning
0.40 up 6 17.65 Excellent questionnaires
0.30-0.39 7 20.59 Good questionnaires
0.20-0.29 17 50 Fair questionnaires
less than 0.19 4 11.76 Poor and should be disregarded

The reliability value of knowledge test equal to 0.77 was considered to be

appropriate for measuring the student’s knowledge (see Table 10 in Appendix B).
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After 34 questions of the knowledge testing form were analyzed to find the
difficulty level, discrimination power and reliability according to the standard and
suitable for testing (see Table 9 and 10 in Appendix B). The outcomes suggested 30

questions had met the standard and used for the experimental group.
3. Experiment of Programmed Instruction Video Compact Disc
3.1 Implementation of experiment

The experiment design was done by using the Pre test-Post test Control

Group Design (referenced Boonthum Kitpreedaborisut, 1997: 117).

Oy X O, Experimental Group
Where O, = Pre test — Experimental group
X = The experimental was done by learning the

programmed instruction video compact disc

0, = Post test — Experimental group

3.2 Experimental group in the research
The multistage sampling was being used with various selection procedures.
3.2.1 Ban Thungngao School, Muang District, Ranong Province was

selected through purposive sampling due to location as the school was in the Ranong
Biosphere Reserved, near the mangrove forest area. Most community nearby
depended on the mangrove forest for living, such as, local fisheries. Besides, another
reason for selection resulting from placing students with excellent, medium and poor
learning results together in the same classroom.

3.2.2 Sample participants were selected by simple random sampling
technique to selected level from lower secondary school. That was the students of the
lower secondary school level 2 and then random sampling student 30 students for the
experimental sample (not the same level as the one in the development of evaluation

form).
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3.3 Research design
Field experiment was conducted through 3 parts of programmed instruction
video compact disc, following these procedures:
3.3.1 Coordinating work with the school to inform the experimental
group, setting up the date, time and location for the experiment.
3.3.2 Arranging for television receiver and video compact disc
player for the experiment.

3.3.3 Experimental implementation were as follows:

1) The first try out: An individual testing was conducted with the
student with moderate grade (grade point average between 2.00-2.99). At the
beginning, the researcher explained to the student regarding details in the video
compact disc. During this step, the researcher had observed, interviewed and gathered
various data including the faults to study the effectiveness of the programmed

instruction video compact disc.

2) The second try out: A small group testing was done after the
first correction was done and then tested with 6 students. The students was separated
into 3 groups, such as, good grade (grade point average 3.00-4.00), moderate (grade
point average 2.00-2.99) and low grade (grade point average 1.00-1.99). There were 2
students per group based on learning result of the student in the classroom by simple
random sampling similar method as in the first try out. An observation during study
and the results from student answer were analyzed so as to improve programmed
instruction.

After the completion of second trials, the programmed instruction
video compact disc was assessed for quality by the 9 experts. They were comprised of
6 experts in contents and 3 experts in educational technology. The results and
comments from all experts were taken to improve programmed instruction video

compact disc before trial with 30 students in the third try out.



Supaporn Srinoul Research Methodology / 50

3) The third try out: It was field testing. The improved
programmed instruction video compact disc would be used for testing with 30
students. Before study, the students were subjected to do the knowledge pre-test for
30 minutes. Later, study programmed instruction video compact disc and doing
exercises during learning in the paper that had been prepared by the researcher. After
seeing the video compact disc, the students were asked to complete the knowledge

post-test for 30 minutes and the attitude test for 20 minutes.

3.3.4 The scores from doing the exercises during learning scores
from knowledge pre-test and post-test and score from attitude test after learning to

find efficiency of the programmed instruction video compact disc.

3.4 Data Analysis
3.4.1 Finding the efficiency of programmed instruction video
compact disc in accordance to 90/90 standard by using the E;/E, formula (referenced

Saowanee Sikkhabundit, 19: 294-295).

51X
Formula 1 E, = LA/ 100
A
Given E; = Process Effectiveness
X = Total scores of exercise or work
A = Total scores of all exercises
N = Number of learners
¥
Formula 2 E, = % 100
B
Given E, = Result Effectiveness
>F = Total scores of result after learning
B = Total scores of all post-learning test

N = Number of learners
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3.4.2 Comparing knowledge before and after learning from
programmed instruction video compact disc of the same group from statistical tool

t-test (referenced Puangrat Taweerat, 2001: 165).

2D
t =
nX D? - (T D)
J n-1
Given t = Critical ratio
D = The difference between scores of pre-test and post-test
N/ 2 Total number of students

3.4.3 The attitude test of mangrove forest and community lifestyle
consisted of 5 opinion levels such as, strongly agreed, agreed, uncertain, disagreed and
strongly disagreed giving scores of 5, 4, 3, 2 and 1 consequently. The attitude test was

divided into attitude level by the method of Sorachai Pisalbutr (1985: 160) as follow.

Negative attitude score range n* - 2.33n*
Neutral attitude score range 2.34n* - 3.67n*
Positive attitude score range 3.68n* - 5n*

when  n* =Number of attitude test items
Therefore, the attitude test of mangrove forest and community

lifestyle could be divided into scores as follow.

Negative attitude score range 20-46  points
Neutral attitude score range 47-73  points
Positive attitude score range 74-100 points

3.4.4 Scores from the quality assessment of programmed instruction
video compact disc on mangrove and community lifestyle by the experts were

analyzed through the Mode.

3.5 Conclusion of the conceptual framework
The formulation and development of programmed instruction video compact
disc on mangrove forest and community lifestyle were concluded as the conceptual

framework as being illustrated in the following chart.
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Chart 1 Conceptual framework for development of programmed instruction

video compact disc on mangrove forest and community lifestyle
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CHAPTER IV
RESEARCH RESULTS

The research was developed programmed instruction video compact disc on
mangrove forest and community lifestyle for lower secondary school students in order
to measure an efficiency of programmed instruction video compact disc. The
programmed instruction video compact disc was assessed by contents and educational
technology experts before taken to try out with the experimental group. That was 30
students of lower secondary school level 2 of academic year 2004 from Ban
Thungngao School, Muang District, Ranong Province. The research results can be

concluded as follows:

1. Result of Formulation of Programmed Instruction Video Compact Disc

The programmed instruction video compact disc on mangrove forest and
community lifestyle was formulated by the researcher as the linear programmed
consisted of contents and exercises that took time 53.20 minutes. Each section of the
exercises included moving cartoon characters with vivid colors to attract the student’s

attention. The programmed instruction video compact disc was separated into 3 parts.

Part 1: The Ecosystem Structure and the Significance of Mangrove
Forest

Environmental concept: Mangrove forest was an important ecosystem and
gave several benefits to human beings, therefore we should be aware and cooperated
in conserving it for sustainable use.

Objective:

1. To give the students knowledge and understanding about the ecosystem of
mangrove forest.

2. To give students awareness of the value of mangrove forest.
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Behavioral objective:

1. Students were able to tell about the meaning of mangrove forests.

2. Students were able to tell about the characteristic of plants and animals in
mangrove forest.

3. Students were able to explain biotic components adaptation in mangrove
forest.

4. Students were able to explain the relationship between abiotic, biotic
component and the ecosystem of mangrove forest.

5. Students were able to tell about the significance and benefits from
mangrove forest.

Contents: The section explained the mangrove forest, the relationship within

the ecological system and the many benefits from the mangrove forest.

Part 2: The Community Lifestyle that Depended on Mangrove Forest

Environmental concept: Local fishing communities which lived and
bonded with the mangrove forest had the intention to protect and conserve their own
mangrove forest resources. The conservation was not about commercial benefits but,
emphasized about the development and self-earning for sustainable mangrove forest.

Objective:

1. To give students knowledge about local fishing, culture and local wisdom.

2. To give students awareness of the value of local fishing, culture and local

wisdom.

Behavioral objective:

1. Students were able to tell about the meaning of local fishing.

2. Students were able to give the examples of local fishery and local wisdom.

3. Students could explain the relationship between human and mangrove
forest.

4. Students had awareness in value of local fishing and local wisdom in their
community.

Contents: The section explained the local fishing, the relationship of the
local fishermen, exploitation of mangrove forest and examples of the outstanding

local wisdom.
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Part 3: The Sustainable Conservation of Mangrove Forest

Environmental concept: Mangrove forest was the main earning resource for
seaside people disappearing slowly as caused people. Therefore, awareness and
participation in conservation would support the sustainable mangrove forest.

Objective:

1.To enable students to value the significance of mangrove forest and then
love and care for the natural resources in their community.

2. To enable students to realize and be responsible to protect and conserve
their own mangrove forest resources.

3. To enable students to participate in conserving the mangrove forest with
local community.

Behavioral objective:

1. Students could explain the cause of mangrove forest degeneration.

2. Students were able to know the effect of mangrove forest degeneration.

3. Students could publicize and propose the ways to conserve mangrove
forest.

4. Students were able to know the ways to conserve mangrove forest.

Contents: The section explained the significance of mangrove forest’s
conservation, examples of the impacts from the destruction of the mangrove forest

and the procedures for sustainable conservation of the mangrove forest.

The researcher had included the conceptual framework, the learning purposes
in all 3 parts of the programmed instruction video compact disc. The contents were
compiled from Ban Thungngao School local manual. It referred to the mangrove
forest and community lifestyle which had been collected from related texts and
documents, the interview of experts and officers at the Mangrove Forest Research
Center, Ranong Province including the locals of Ban Kao Lao and Ban Hadsaidum.
The plot was arranged into different titles according to the set purposes and as the
presentation of ongoing concept within the programmed instruction video compact
disc. During the formulation of the programmed instruction video compact disc, the
researcher had consulted with the thesis advisors, the experts on contents and
education technology to derive at the programmed instruction video compact disc

most suitable for the experiment (see the details in Appendix C).
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2. Results of Experiment of Programmed Instruction Video Compact Disc

2.1 Result of programmed instruction video compact disc efficiency

After the original programmed instruction video compact disc was
rearranged, in order to improve the quality and efficiency of the programmed
instruction video compact disc on the mangrove forest and community lifestyle, it was
tested with the lower secondary school students, Ban Thungngao, Muang District,
Ranong Province level 2 with 3 steps as the following results.

The first try out with one student. The student was extremely interested and
paid more attention to the lesson. The student had commented:

-First part of the programmed instruction video compact disc regarding to the
explanation of the food chains was quite complicated. Besides, the pictures were
unclear with small alphabets. Part 2 and 3 gave more knowledge in local fishing and
awareness in the conservation of the mangrove forest.

-Languages and vocabularies were difficult to understand.

-Appropriated and matching pictures: Pictures had helped to draw attention
and better understanding of the contents. However, in some section, especially Part 1,
the pictures were cut and switched back and forth too quickly until the audiences had
gone blurred and also the pictures failed to communicate the correct meaning.

-Design and alphabets size: The student was satisfied with the design,
alphabets size which had been easy to read.

The programmed instruction video compact disc was thoroughly corrected
before taking it to the thesis advisors for the advice and checking for the validity,
ready for the second experiment.
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The second try out with 6 students. As a result, the questions needed
correction were Part 1 questions 6, Part 2 question 6 and Part 3 question 9. Those
questions and answers were corrected to make them easier to understand. Findings
that most students gave wrong answers on that particular questions. Other corrections
were the clarity and the size of the alphabets in the exercise not clear and also
insufficient time for doing the exercise. During that time, the researcher temporarily

stopped the video compact disc player for the students to place their answer sheets.

In most student opinions, the programmed instruction video compact disc
was quite interesting since its contents were easily understandable with beautiful

pictures. They had preferred more media of this type as the teaching aid.

Besides, the researcher had improved the design and size of the alphabets for
clarity and also making the background color on the question section brighter without

eyes irritation.

From the result of the quality assessment by experts, findings that
programmed instruction video compact disc was standardized and appropriated for

students.

The third try out with 30 students by simple random sampling with mixed
grades between high, medium and low. Before study the students completed of the
pre-test for 30 minutes. Later, study programmed instruction video compact disc and
doing exercises during learning. After seeing the video compact disc, the students
were asked to complete the post-test for 30 minutes and 20 minutes for the attitude
test. The data were gathered to analyze the fault for better improvement of the

programmed instruction video compact disc.

Findings from the scores of the experimental subjects revealed that the
average scores of exercises were equal to 91.33% and the average scores of the

knowledge post-test were equal to 90.42%.

Therefore, the efficiency of programmed instruction video compact disc was
91.33/90.42 (see Table 3 and Table 11 in Appendix B).
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Table 3 Result from data analysis of efficiency of programmed instruction video

compact disc on mangrove forest and community lifestyle

Result from exercise Result from knowledge o
Efficiency
Contents (E1) post-test (E2)
E1/E2
Number | Average | Percent | Number | Average | Percent

Part 1 10 9.07 91.00 12 10.80 90.00 | 91.00/90.00
Part 2 10 9.07 | 91.00 8 730 | 91.25 |91.00/91.25
Part 3 10 9.17 | 92.00 10 9.00 | 90.00 |92.00/90.00
Total 30 27.31 91.33 30 27.10 90.42 | 91.33/90.42

Result from the data analysis revealed that the programmed instruction video
compact disc had achieved a percentage of 91.33/90.42 was for experimental group

reaching the research hypothesis according to percentage 90/90 standard.

2.2 Result of pre-test and post-test average knowledge score from
programmed instruction video compact disc

The researcher had applied the pre-test from programmed instruction video
compact disc with the experimental 30 lower secondary school students level 2 of Ban
Thungngao School, Muang District, Ranong Province through the 30 knowledge tests
with 30 marks. Afterward, the experimental students were subjected to learn with the
formulated programmed instruction video compact disc. The post-test was done to
compare the knowledge test scores.

- Average score of pre-test( x ) = 19.87 Standard Deviation (S.D.) = 4.69
-Average score of post-test ( x ) = 27.10 Standard Deviation (S.D.) = 2.14

The results illustrated that mean scores tested the difference with the t-test
and it was found that t-value was 10.11, which was more than t-value from table that
was 1.699, so there was a statistically significant difference between pre-test and post-
test at level 0.05 and df = 29. It can be concluded that the experimental group
knowledge increased after learning with programmed instruction video compact disc
(see Table 4 and Table 12 in Appendix B).
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Table 4 Comparison of pre-test and post-test average knowledge score among the

experimental group

Experimental group n X S.D. t
Pre-test 30 19.87 4.69
10.11
Post-test 30 27.10 2.14

df = 29, significant of level 0.05 and t = 10.11 more than 1.699 (t-value from table)

2.3 Result of student attitude toward mangrove forest and community
lifestyle

The opinions of the experimental students on the mangrove forest and
community lifestyle through 20 questions designed by the researcher by dividing
attitude into 5 levels, mostly agreed, agreed, uncertain, not agreed and mostly not
agreed. Results were shown as follows:

Most students had positive attitude, for example, local fishery was the local
wisdom that had been descended from one generation to another and crucial for the
conservation of the mangrove forest (60%), the students of Ban Thungngao School
conserve and protect own mangrove forest because they had recognized it as one of
the most importance natural resource (60%), since the mangrove forest was an
important protein source for human, so it was necessary to participate in conservation
(56.67%) respectively. Meanwhile, most students disagreed to the conservation
needed at that moment because most areas of Ranong Province area were already
abundance, there were no urgent need to restore the area (73.33%). After cut
mangrove wood, it was not necessary to grow plant instead due to still have enough
mangrove forest (53.33%). Shrimp had been the prime export of the country. In order
to expand the production, all mangrove forest should be deforested to make the
shrimp farms (53.33%). Also the conservation of the mangrove forest was the direct
responsibilities of adults and government, not involving the community (43.33%)

(see Table 5 and the details in Appendix C)
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Opinion Level (%)

Contents Strongly | Agreed | Uncertain | Disagreed | Strongly Mode
Agreed Disagreed

1. The mangrove forest was 17 10 3 - - Strongly
an important protein source | (56.67) | (33.33) (10) Agreed
for human, so it was
necessary to participate in
conservation. (+)
2. We could bring 31 3 1 9 14 Strongly
mangrove wood to use as (10) (10) (k) (30) (46.67) | Disagreed
much as we can with
unlimited. (-)
3. After cut mangrove - - 1 13 16 Strongly
wood, it was not necessary (3.33) (43.33) (53.33) | Disagreed
to grow plant instead due to
still have enough mangrove
forest. (-)
4. The change of mangrove - 1 8 11 10 Disagreed
forest area to shrimp farm (3.33) (26.67) (36.67) (33.33)
make the incomes increased
and used to develop the
country. (-)
5. Industrial waste release 9 13 3 5 - Agreed
into the canals or seas was (30) (43.33) (10) (16.67)
the destruction of mangrove
forest. (+)
6. Shrimp had been the - - 1 16 13 Disagreed
prime export of the country. (3.33) (53.33) (43.33)
In order to expand the
production, all mangrove
forest should be deforested
to make the shrimp farms.(-)
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Table 5 (Continued) Percentage of student attitude

Opinion Level (%) Mode
Contents Strongly | Agreed | Uncertain | Disagreed | Strongly
Agreed Disagreed
7. The industrial location 8 9 5 5 3 Agreed
within the mangrove forest (26.67) (30) (16.67) (16.67) (10)
area had contributed to the
deterioration of the
mangrove forest. (+)
8. The expansion of - - 10 11 9 Disagreed
industrial section causes (33.33) (36.67) (30)
increasing in destruction of
mangrove forest, but it was
the worth exchange. (-)
9. The mangrove forest - - 10 11 9 Disagreed
resource should be used in (33.33) (36.67) (30)
full capacity to develop the
economy of country and the
local to the optimum
progress. (-)
10. The extreme - - 8 10 12 Strongly
conservation of the (26.67) (33.33) (40) Disagreed
mangrove forest would
delay the country
development. (-)
11. Since Ranong Province - 1 - 22 7 Disagreed
area were already (3.33) (73.33) (23.33)
abundance, there were no
urgent need to restore the
area (-)
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Contents

Opinion Level (%)

Strongly
Agreed

Agreed

Uncertain

Disagreed

Strongly

Disagreed

Mode

12. Local fishery was the
local wisdom that had been
descended from one
generation to another and
crucial for the conservation

of the mangrove forest. (+)

10
(33.33)

18
(60)

(6.67)

Agreed

13. The community of Ban
Koh Lao conserved the
local wisdom by promoting
the production of household

shrimp paste. (+)

8
(26.67)

17
(56.67)

5
(16.67)

Agreed

14. Bringing part of the
trees from the mangrove
forest to make herbal
medicine is the right way to
benefit. (+)

7
(23.33)

16
(53.33)

7
(23.33)

Agreed

15. The conservation of the
mangrove forest was the
direct responsibilities of
adults and government, not

involving the community (-)

5
(16.67)

13
(43.33)

12
(40)

Disagreed

16. Planting trees inthe
mangrove forest once a year
was considered as another
way to conserve mangrove

forest (+)

13
(43.33)

16
(53.33)

(3.33)

Agreed
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Table 5 (Continued) Percentage of student attitude

Contents

Opinion Level (%)

Strongly
Agreed

Agreed

Uncertain

Disagreed

Strongly
Disagreed

Mode

17. The students of the
nearby school, having the
area adjacent to the
mangrove forest
conservation among the

locals (+)

12
(40)

17
(56.67)

(3.33)

Agreed

18. The conservation of the
mangrove forest at Ranong
Province had angered some
locals due to the loss of

areas for shrimp farming (-)

(16.67)

12
(40)

13
(43.33)

Strongly

Disagreed

19. The students of Ban
Thungngao School conserve
and protect own mangrove
forest because they had
recognized it as one of the
most importance natural

resource. (+)

12
(40)

18
(60)

Agreed

20. The conservation of
mangrove forest needed the
cooperation from all
concerned parties to make it

successful. (+)

18
(60)

12
(40)

Strongly
Agreed
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The attitude scores of each student were combined to arrange the group for
the direction of student’s attitude toward the mangrove forest and community
lifestyle. Scores were divided into 3 groups, negative attitude (less than 46 marks),
average attitude (47-73 marks) and positive attitude (74 marks up). It was found that
the students possessed the highest attitude scores of 93 marks and the lowest attitude
scores of 73 marks. When arranged by groups, most students had positive attitude
(93.33%), neutral attitude (6.67%) and none of the negative attitude on the mangrove

forest and community lifestyle (see Table 6).

Table6 Number and percentage of students separate from attitude level

Attitude Level Number Percentage
Negative Attitude (20-46) - -
Neutral Attitude (47-73) 2 6.67
Positive Attitude (74-100) 28 93.33
Total 30 100

Average =83.6, S.D.=5.36, Max=93, Min=73

3.4 Result of quality assessment of programmed instruction video
compact disc by the experts

Programmed instruction video compact disc was taken to 9 experts in
contents and educational technology for quality assessment (see Appendix A).
Assessment through quality assessment forms, programmed instruction video
compact disc and using assessment standard of excellent, good, fair, needed
improvement and disregarded gave the following results.

The result of quality assessment by the content experts could be summarized
as follows; - proper length for all three contents, language level was correctness,
clearness and easy to access, beautiful and clear background pictures, well
communicated meaning that matched with the narration, contents well prepared
according to theory and matched with the purpose. Besides, the contents in each
section match with each other and ongoing, quite suitable for the student’s age and
proper length for all 3 parts (see Table 7 and the details in Appendix C).
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content experts
Assessment Opinion Level Average Mode
Partl | Part2 | Part3
1. Content
- Content was relevant to the objectives 4.17 4.33 4.17 4.22 Good
- Introduction to content 4.17 4.00 3.83 4.00 Good
- Correctness sequences of content 4.00 4.17 4.17 411 Good
- The appropriateness of sequences of 4.67 4.17 4.00 4.28 Good
content
- The appropriateness to age and class 4.33 4.17 4.33 4.22 Good
level
- Content in each parts had relative 4.00 4.00 4.00 4.06 Good
2. Story plot
- Introduction 4.17 4.17 4.17 4.17 Good
-Conclusion 4.00 4.17 411 411 Good
3. Pictures
-Comprehensible of picture 4.50 4.83 4.67 4.67 Very
good
-Beautiful, clarity and easy to access of 4.17 4.50 4.33 4.33 Good
picture
-Related to the contents 4.33 4.33 4.28 4.28 Good
-Relevant to the narration 4.67 4.50 4.39 4.39 Good
4. Language Quality and Narration
-Language level was correctness, 4.67 4.50 4.50 4.56 Very
clearness and easy to access good
-Language level was proper for the 4.33 4.17 4.17 4.22 Good
learner
-Language level was interested and 4.00 4.17 4.17 4.11 Good

attractiveness
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Table 7 (Continued) Quality Assessment of programmed instruction video compact

disc by the content experts

Assessment Opinion Level Average | Mode
Partl | Part2 | Part3
5. Exercise between lessons
-Clear of orders 4.17 3.83 417 4.06 Good
-Clear of questionnaires 3.83 4.00 4.17 4.00 Good
6. Timing
-Proper of timing with picture 4.33 4.33 4.50 4.39 Good
contents
-Proper of timing with the narration 4.17 4.50 4.17 4.28 Good
contents
-Proper of timing for the entire plot 4.50 4.50 4.50 4.50 Very
good
7. Ability of communicate the entire 4.17 4.50 4.33 4.33 Good
meaning
Average 4.24 4.28 4.24 4.25 Good

As general opinion of the experts, they unanimously agreed that programmed
instruction video compact disc should be used as another teaching aid for the lower
secondary school students to gain knowledge, understanding of the ecological system
and significance of the mangrove forest. Most experts preferred to have more media

as the formulated programmed instruction video compact disc.

The result of the quality assessment by the educational technology experts
concluded that clear pictures, proper picture arrangement, matching between pictures
and sounds, clear narration and suitable ability for the level of the learner, good
shooting technique, gave clear orders for practicing exercises, good text size and
clarity, clear and understandable questions in the programmed instruction video
compact disc with the ability to communicate the entire meaning. Therefore, those
evidences suggested that the formulated programmed instruction video compact disc

was good quality programmed instruction (see Table 8 and details in Appendix C).
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Table 8 Quality assessment of programmed instruction video compact disc by the
educational technology experts

Opinion level
Assessment Average | Mode

Part1l | Part2 | Part3

1. Pictures quality

-Clarity 4.67 4.67 4.67 4.67 Very
good
-Proper communication 4.67 4.33 4.33 4.44 Good
-Proper pictures arrangement 4.67 4.67 4.33 4.57 Very
good
-Proper alphabets size 3.67 3.67 3.67 3.67 Good
-Proper alphabets color easy to read 4.00 4.00 4.00 4.00 Good
-Matching pictures and sound 4.67 4.67 4.67 4.67 Very
good
- Proper camera technique 4.67 4.67 4.67 4.67 Very
good
2. Sound and Languages quality
-Proper narration with the learners 4.67 4.67 4.67 4.67 Very
good
- Clarity of the narration 4.67 4.67 4.67 4.67 Very
good
- Correctness of the narration 433 4.67 4.67 4.57 Very
good
-Proper sound track 4.00 4.00 4.00 4.00 Good
-Level of narrated sound with music 4.00 4.00 4.00 4.00 Good
3. Timming
- Timming with picture contents 4.67 4.67 4.67 4.67 Very
good
- Timming with the narration contents 4.67 4.33 4.33 4.44 Good

- Timming for the entire plot 4.67 4.00 4.00 4.22 Good
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Table 8 (Continued) Quality Assessment of programmed instruction video compact
disc by the educational technology experts

Opinion level
Assessment Average | Mode
Partl | Part2 | Part3
4. Text
-Proper text size 3.67 3.67 3.67 3.67 Good
- Clarity of text color 4.00 4.00 4.00 4.00 Good
-Position 4.33 4.33 4.33 4.33 Good
- Style 4.33 4.33 4.33 4.33 Good
5. Story Plot
-Ongoing plot 4.67 4.67 4.67 4.67 Very
good
-Proper plot arrangement 4.33 4.33 4.00 4.22 Good
- Interesting and useful plot 4.33 4.67 4.67 4.67 Very
good
6. Lesson Presentation
- Introduction 4.00 4.00 4.00 4.00 Good
- Steps for presentation 4.33 4.33 4.33 4.33 Good
7. Exercise between lesson
- Clarity of orders 5.00 4.67 4.67 4.78 Very
good
- Clarity of questions 4.67 4.33 4.33 4.44 Good
8. Ability of communicate the entire 4.33 4.33 4.33 4.33 Good
meaning
Average 441 4.35 4.32 4.36 Good
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The experts has given the following opinion:

1. When formulating the programmed instruction video compact disc, one
should consider the response from the learner since all 3 parts of the programmed
instruction video compact disc did not allow the students to interact with the exercise.

2. There should be some changes in the design, size of the alphabet in the
exercise to make it clearer.

3. Background color should be changed to soothe the eyes.

4. Background music in each section should be changed to make it less
boring.

5. The programmed instruction video compact disc was beneficial and
appropriated for teaching the lower secondary school students.

6. Length of the presentation matched with all 3 contents that were not too
long including the question interval inserted to make them less boring.

7. Good technique in shooting and cutting film

To summarize from the quality assessment and the opinion of the
programmed instruction video compact disc, the programmed instruction video
compact disc was accepted for appropriate quality. Some experts suggested more
improvement by adding in some subjects to make the programmed instruction video

compact disc better.
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CHAPTER V
DISCUSSIONS

From results of the development of programmed instruction video compact
disc on mangrove forest and community lifestyle for lower secondary school students,
Ban Thungngao School, Muang District, Ranong Province had issues to discuss as

follows:

1. Formulation of Programmed Instruction Video Compact Disc

Programmed instruction video compact disc contained the environmental
information from the study of the mangrove forest through books, documents and
media both domestic and international. The contents regarding the lifestyle came
from the field trips by interviewing the expert and the officers of the Mangrove Forest
Research Center, Muang District, Ranong Province. The field trips over a 6 months
period collected different information available for setting up the learning purposes,
writing all 3 parts of programmed instruction video compact disc. Each part inserted
questions with 4 answers to choose with background pictures for the learner to better
understand the content and to attract the attention. This process took 6 months since it
needed to verify the content, the connection, languages and background pictures by
the content and technology experts in educational environment including the
improvement. The completed initial programmed instruction video compact disc must
follow the video compact disc production’s procedures up until and after the
production process had been completed which was subjected for correction many
times before the media development and was ready for the actual experiment. This
process took 6 months to derive at the original programmed instruction video compact

disc as efficiency as the standard requirement 90/90.
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In order to formulate the programmed instruction video compact disc on
mangrove forest and community lifestyle, the researcher should consider the
knowledge on the educational technology and the time involved since it was time

consuming with high production costs.

2. Formulation and Development of Evaluation Forms

The evaluation form consisted of knowledge pre-test and post-test for 30
questions that was devised and used with 30 lower secondary school students level 3.
The reliability, the level of difficulty and the discrimination power valued of the test
are 0.77, 0.20-0.80 and 0.20 respectively. It was considered to be appropriate for
measuring the student’s knowledge. Besides, the thesis advisors were accepted the
attitude test and the quality assessment of programmed instruction video compact disc
which can bring to use with the experimental group and received the test results

according to research hypotheses.

3. Experiment of Programmed Instruction Video Compact Disc

Research results of the programmed instruction video compact disc on
mangrove forest and community lifestyle for lower secondary school students
suggested good value, suitable for teaching aid, passing the standard of assessment as

follows:

3.1 The programmed instruction video compact disc efficiency

The process of the experimental had placed the several limitation such as, the
limitation on the numbers and knowledge level of the students. Therefore, the
duration of doing exercises was uneven. Quite often, the researcher had to press the
button to temporarily stop the video compact disc player, giving the students time to
write down the answers in the answering sheets. More errors caused by small size
texts and bright lights in the classroom which made the questions and answers seemed
unclear. Therefore, the researcher had improved the size of the alphabets in the small
exercise and the background color to make it more legible as well as changing the
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sentence structure and questions for more easy to understand. The last limitation on
the numbers of learning aids, such as, video compact disc player and television. The
school only had 2 video compact disc players, one 20 and one 14 inches color
televisions available as compared to increasing number of students. Therefore, total
15 students must share one set of television that made it difficult to see the pictures

and texts.

Although it had limitation from above mention, however, when using data to
analyze the efficiency of the programmed instruction video compact disc in according
to the standard 90/90, it was found that programmed instruction had efficiency in

standard criterion as the following reasons:

First, the production of the programmed instruction video compact disc was
done according to the development procedures of video compact disc based on the
theory of environmental education. It was coincided with the research study of
Raknapa Nakphan (2001: 42), Pornpichit Suvansiri (2000: 97) and Sanrit
Chunkatanyou (2002: 70). They studied the development of programmed instruction
video and findings that the formulated programmed instruction video compact disc
was effective at the norm 90/90.

Second, the researcher selected the video compact disc media because of its
ability to make the students visualize the picture as if it was actually happening that
made it more tangible and the students could understand the contents more than usual.
Besides, video compact disc gave some entertainment that made the learning less
boring. At present, the technological development made the recording on the video
compact disc quite popular due to its high capability in recording data with high
quality of pictures, sounds and music. Furthermore, it was durable, convenient to
carry and more economical. These components had helped the programmed
instruction video compact disc to be more effective and interesting which made the

learner understand the contents better.
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3.2 Result of pre-test and post-test average knowledge score from
programmed instruction video compact disc

Result from pre-test and post-test knowledge score of the experimental group,
they showed increased knowledge with the statistically significant level of 0.05.
Therefore, it suggested that the students had increased more knowledge after learning

from the programmed instruction video compact disc.

First, the programmed instruction video compact disc was done according to
the formulation principle of programmed instruction, starting from studying the
learning purposes, analyzing the contents and learners since it properly stressed on
self-learning, step by step which balanced with the need and capability. During the
lesson, the students were asked to do the exercises by providing instant answers,
having praises for correct answers that considered positive reinforcement to create all
times enthusiasm among the students. The ultimate aim was lead the learners to the

most effective learning.

Second, the formulated programmed instruction video compact disc had
passed the assessment of the contents and educational technology experts and applied
in the initial experiment to make the knowledge among the experimental group higher.
It was coincided with the research study of Samaporn Saebang (2001: 81) and
Chantana Rachtachat (2001: 73). They had conducted the research on the development
of a linear programmed and finding that the knowledge was much higher after reading

by having the statistically significant level of 0.05.
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3.3 Satisfaction evaluation results and opinion of students

In this research, the researcher evaluated the satisfaction and opinion of
students about programmed instruction video compact disc by using satisfaction
evaluation form (see the details in Appendix C). The results found that most students
were satisfied with the programmed instruction video compact disc. The students also
gave additional opinions that the contents were very interesting, the language was easy
to understand, the cartoon animation was clear and beautiful which helps to attract in
learning and gain more knowledge about mangrove forest and community lifestyle.
The students thought that they felt more care and hade a higher awareness in
mangrove forest conservation. Finally, the students hoped to have this media in other

subjects as it raised the intention to study.

From the research results obtained, It was found that the programmed
instruction video compact disc on the mangrove forest and community lifestyle
received the good acceptance from both the experts and the students, even though, it
still had some faults. The programmed instruction video compact disc had good to the
very good quality assessment level as it made students have more knowledge and
positive attitude to mangrove forest and community lifestyle which according to
fundamental psychology of programmed instruction that is motivates the learner to
better understand, enabled the learner to learn at their own pace and had suitable
change on behavior. Moreover, it was the media production’s response to the policy
of the Ministry of Education that emphasized the important of local curriculum.
Therefore, it was useful for teachers and local school and could be used as a guideline
to produce programmed instruction in other subjects concerned with the
environmental education for developing learning system and supported the problem of

lacked of teachers or environmental education media.
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CHAPTER VI
CONCLUSIONS AND RECOMMENDATIONS

The purpose of the research was to develop the programmed instruction video
compact disc on mangrove forest and community lifestyle for lower secondary school
students through Semi-experimental Research. The evaluation form consisted of the
knowledge test, attitude test and quality assessment of programmed instruction video
compact disc for the experts. The programmed instruction video compact disc on
mangrove forest and community lifestyle was formulated as the linear programmed

consisted of contents and exercises that took time 53.20 minutes.

The programmed instruction video compact disc on mangrove forest and
community lifestyle was divided into 3 parts. Part 1 explained The Ecosystem
Structure and the Significance of the Mangrove Forest for 20 minutes. Part 2 referred
to The Community Lifestyle that Depended on Mangrove Forest for 17 minutes. Part

3 is related to The Sustainable Conservation of Mangrove Forest for 16.20 minutes.

The formulated programmed instruction video compact disc contained the
exercises and conclusion. In each period before practicing the exercise, colorful
cartoon characters would appear with explanations to attract the student’s attention.
The experimental subjects were 30 lower secondary school level 2 students of Ban
Thungngao School, Muang District, Ranong Province. The experimental subjects
were selected by sample random sampling. The collected data had been analyzed after
the experiment. Research conclusion and recommendations were summarized as

follows.
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1. Research Conclusions

1.1 Programmed instruction video compact disc efficiency

Findings from the results of the programmed instruction video compact disc
on mangrove forest and community lifestyle suggested effectively increasing
knowledge by 91.33/90.42 that was coincided with the research hypothesis.

1.2 Pre-test and post-test average knowledge score from programmed
instruction video compact disc

Findings from the comparison of pre-test and post-test average knowledge
score from programmed instruction video compact disc revealed the average pre-test
scores equal to 19.87 and post-test scores increased to 27.10. Scores comparison of
both pre and post learning by t-test indicated the statistically significant level of 0.05
which shown that the students had increased more knowledge from the programmed

instruction video compact disc.

1.3 Student attitude toward mangrove forest and community lifestyle
Findings from measuring the attitude of 30 students towards programmed
instruction video compact disc on mangrove forest and community lifestyle indicated

that most students either had positive attitude or were neutral.

1.4 Quality assessment of programmed instruction video compact disc by
the experts

From the quality assessment of the programmed instruction video compact
disc by 9 experts, most experts agreed that it contained good and best quality.
Moreover, the programmed instruction video compact disc was worthy and
appropriate as the teaching media on environmental subject for the lower secondary

school students.
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2. Recommendations from the Research Findings

2.1 In order to formulate the most effective programmed instruction video
compact disc, the researcher must thoroughly studied the methods and contents for
deeply understanding.

2.2 Formulation of the programmed instruction video compact disc should be
carefully planned, starting from pre and post-production, duration and cost of
production since formulation of the programmed instruction video compact disc,
especially the one with picture and animated cartoon had high cost production.

2.3 Formulation of the programmed instruction video compact disc should
consider children’s age and interest. Quite often, lower secondary school students
only had brief interested in each subject. Therefore, it should not be longer than 60
minutes and the movement of animated cartoon would help to attract the attention as
well as not too boring and better understanding the contents.

2.4 The programmed instruction video compact disc worked well with the
difficult contents since it could be divided into short sections to make the learners
slowly absorb and understand the contents that were considered as effectively
increasing the learner’s ability.

2.5 Prior to learning, the instructor should made the students clearly
understand the purposes of learning from the programmed instruction video compact
disc and gave them some advice on how to use the programmed instruction video
compact disc.

2.6 The expertise of the producer should be carefully considered for reliable

and speedy research.
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3. Recommendations for Further Research Studies

3.1 At the start of the research, there should be the survey for the need of the
students. It would help to better the formulation of the programmed instruction video
compact disc as the books or different media.

3.2 This research study was done only on the students of the mangrove forest
and community lifestyle that depended on the mangrove forest. These students might
have basic knowledge regarding the mangrove forest. Therefore, they should be given
more knowledge when compared with the other students living far away from the
mangrove forest since different surrounding might influence knowledge and attitude.

3.3 From the result obtained, it was found that programmed instruction video
compact disc which had contents about mangrove forest and lifestyle can increase
student’s knowledge. Consequently, it should be promoted to bring this educational
media to solve the lack of environmental education media. Moreover, it was the way
to promote the self-learning of the students which could develop their own capability.

3.4 There should be more development research on the programmed
instruction video compact disc regarding the environment or other subjects to benefit
further development of environmental education.

3.5 The research should be ongoing by developing into the teaching media as
Web page, Video on demand or On line learning which made the media up to date

with high technology and got more effective teaching media.
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APPENDIX C

Evaluation Forms and Script

- Knowledge Pre-test and Post-test

- Attitude Test

- Quality Assessment by the Experts
- Satisfaction Evaluation Form

- Script of Programmed Instruction Video Compact Disc
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