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ABSTRACT

The objective of this research was to study knowledge, attitude, and practice
levels of energy conservation of the sixth grade students in Bangkok, Nakornpathom,
and Samutprakarn Province. The sample was taken from schools under the Office of
Primary Educational Commission who joined The Dawn Project and is a study of the
relationship between independent variables such as gender, resident status, superior’s
education level, superior’s occupation, study result (student’s study grades), energy
and environmental activities participation and knowledge, attitude, and practice in
energy conservation.

The research adopted a survey research by questionnaire for collecting data,
were selected 360 samples by multi-sampling method, and analyzed by percentage,
mean, standard deviation, and Chi-Square. Research results were concluded as the
following:

Sixth-grade student’s knowledge and practice in energy conservation were at a
medium level and they had a positive direction of energy conservation attitude.
Hypothesis test for statistical relationship at a 0.05 significant level revealed that study
result, energy conservation and environmental activities participation significantly
relate to knowledge, attitude, and practice. Gender and superior’s education level
significantly relate to knowledge, attitude, and practice as well. The resident status and
superior’s occupation did not relate to knowledge, attitude, and practice significantly.

Research results suggest that the schools which joined The Dawn Project
should follow the project’s pattern continuously and should provide both direct and
indirect knowledge of energy conservation integrally. Moreover, they should reinforce
the education for superiors, and enhance the reading and learning skills of energy
conservation for students.
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CONSERVATION / SIXTH GRADE SCHOOL LEVEL
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CHAPTER 1
INTRODUCTION

Importance and Problem

Nowadays, in our daily living is related with energy using process in both
direct and indirect. The direct using means consuming it direct such as electricity
energy used, an oil fuel used. Particularly, the indirect using means using of products
and services their used energy in every production process. Since a raw material was
taken, transportation, production, usage until eradication. The demand on products and
services tend to increase everyday. It is caused from population increased. Production
term must be in complete for the customers supplied. Then it results to increase energy
usage, may be impact on living, health and environment of human.

An increasing of energy usage without exploring compensation source led to 2-
energy crisis (Jaruay Boonyubol, 1986: 9) such that:

1. Pollution occurring until natural and environmental endangers. It was said
that energy’s life cycle, since the first process to the last, has much impact on life
healthy and environment quality, tend to increase. Taking oil fuel must bore into an
ocean ground, may derive turbid sediment or high-resolution salt water pushed into
that area. Moreover, it may bring the oil spray or leak from sea hole caused from
boring and transporting at boring base. The oil sloughs leaked from oil transporting
liner or an accident that will damage extremely to ecological system. They impact on
world food quantity and harms to sea birds by sticking on their feathers until they
can’t fly and die finally. When the sloughs are arrived to coasts, they will be flown
into a river and some remained in a beach, give dirt and visual pollution.

In the oil refining process, Larry pollution is released; it makes up air-pollution
and given production waste. Moreover, in the process will be the process of industrial
burnt and automobile will released an important Greenhouse GAS (e.g. Carbon
Dioxide, steam and Methane). Carbon Dioxide has thermal absorb and reflex feature

to the earth. It may cause flood disaster.
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Furthermore the Greenhouse Gas can be compounded with rainwater. It causes
“acid rain”, which is harm to human health, skin irritated, stomach diseased and
cancer, if he has consumed it. Moreover, it is harm to human food resource as acid
water destroys humus and some essential in soil. As a result of this the acid water will
make high acid soil in the plain led to useless plantation. When it is dropped into
water, the acid will kill water living things (crabs, shells, lobsters, and fishes), that
may go to the instinct situation. These are the impact of our food quantity.
Furthermore, it breaks down construction and historic places.

2. Laciness condition of fossil fuel, according to Oil and Gas Journal; this
journal points that there are remained reserve, 1,016.8 billion barrel of improved
reserve oil, improved reserve gas is 5,149.8 billion barrel and improved coal is
1,088,602 million tons, from overall reserve energy source in various placed, the end
of 1999.

Thus, it is estimated that if the world’s energy usage in present level and no
more found, they have suggested that there will be 42 years for usable oil, 64 years for
usable natural gas and 220 years of usable coal, from 1997 (Green Earth Foundation,
1999:8-9). This may become international conflicts.

Having taken place of energy crisis has impacted human health and
environment. Not only the energy is limited the energy crisis also impacts to social,
local’s conflicts about energy production plant on somewhere (ex. Hin Grood
electricity plant)

We can see this crisis more clearly, and then concerning on limited energy
source and fossil fuel usage impacted. By this cause, many countries have turned to be
interested on this problem such as OPEC attempting to reduce oil production because
they know about their oil remained. Many countries want to pass released form fossil
fuel burned.

In Thailand, since 1979 oil crisis, the government more took an essential on
energy. Thereby, reducing energy used through. Thereby, reducing energy used
through energy conservation policy such as established an energy saving project, first
specified into Fifth National economic and Social Development Plan (1982-1986)
until the 8" plan (1977-2001) about energy conservation policies. Belonging to the
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energy related organization was established (ex. the Conservation and Regulation
Bureau and the National Board of Energy Policy Office).

However, in the past, the government’s energy conservation headed to only
economic, politic and legal policy. Every policy was a tip advising without human’s
conceptual, favorable value attitude and behavior change. Thus, the National Board of
Energy Office, the ministry of education and Thailand Environment Institute (TEI)
saw policy to change human’s behavior about energy conservation. This point was an
education policy. Then they established the Dawn Project or the project of integration
education process in primary and high school levels about environment and energy
conservation.

The project looks at environment problems as they are caused from human
activity basis on changed favor value, mind and belief. This must be tuned on human’s
attitude, favor value and behavior to natural friendly by education policy. This will
make up an environment and energy conservation practice more endure than another
policy. Although the legal and economic, politic or present day education. The
project’s objective is building and developing an integration educational process.
Therefore, students in audiences have suited minded and practice in energy impacts or
endure environmental development in the future.

The strategic process in activities running is used of whole school approach
(WSA). It is integration educational in every activity, focuses on learning until
changing of students’ behavior, thinking method and value system about environment.
It involves participation in thinking, planning, and coordinating of every part to learn
continuously led to human and natural co-living. These 3 strategies are called
“Participation, Integration, and Learning”, which consist of an environment study
principle. The principle is “environment knowledge must be long and continuous
teaching and learning, and they are able to learn in everywhere”. When the learners are
educated, they must have correct knowledge until they are able to conceptualize and
solve problems by themselves. Moreover they must have correct attitudes following
reality theory and awareness which are unchangeable in their mind. In addition they
must have a correct and active sensitivity about environment and skills coped with

their best skills. (Kasem Juntrakeaw, 1993: 76-77)
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The project’s activities will cover 4 parts of school’s work and consist of the
education act, 1999. Therefore, in school management, it must be more environment
system (ex. Garbage separation, waste water therapy system, more green area, et al.).
School’s practical plan must be contained with environment study both of direct and
indirect energy saving. The indirect energy consideration is the life cycle assessment
process in some product used or chosen. Life way encouragement of environmental
study and demonstration are systematically and continuously.

Learning and teaching management focuses on student center. It promotes the
students’ practice to think and learn from projects or their interesting by using
knowledge source and environmental study lecturers in their locals. Moreover this
management produces Local Environmental Medias, nature journal, and
environmental integration used more in the curricular.

In the activity campaign should be done by exhibition on students’ projects and
energy usage. Promoting to energy conservation camp in the local and use more
locals’ learning center. The last activity is a local relative activity by inviting the local
high brow to be an expert and their home to be leaning source. These activities are
included to join a local development and activities.

The project has 600 schools in 30 provinces. There are 296 schools in hand of
the Office of Primary Educational Commission (formally, the Office of National
Primary Education Board). There are 196 schools in the department of common
education. There are 50 schools in the Private Education Board, 31 schools in the
Local Educational Administration Bureau, the Department of Provincial
Administration, 15 schools in the Department of External Education School, 7 schools
in the Office of Border Police School and 5 schools in Bangkok Education Office (Pre
Office of National Primary Education Board). The schools in the Office of Primary
Educational Commission join mostly and are able to develop to be an energy and
environment conservation concept school. Moreover, there should be in concept for
educational revolution on the same 30,000 schools over the country.

The Dawn Project’s working way emphases on whole school approach (WSA)
and educational integration. These are consistent with an educational revolution way,
the researcher was interested to study on primary students in the Dawn Project about

knowledge, attitude, and practice which illustrated to energy conservation. Therefore,
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to be a guideline in education, it approached consideration of any school. The study
frames are chosen only schools of the Office of Primary Educational Commission in

3-province, Bangkok, Nakornpatom and Samutprakarn.

Research Objective

1. Study on knowledge, attitude and practice level in an energy conservation
of primary student in the Office of Primary Educational Commission joined the Dawn
Project.

2. For study on the relationship between independent variable. With the

Office of Primary Educational Commission joined the Dawn Project.

Research Assumption

1. Male and female students have no different knowledge, attitude and
practice in energy conservation.

2. The students whose different resident status will have different knowledge,
attitude and practice in energy conservation.

3. The students whose different superior’s education level will have different
knowledge, attitude and practice in energy conservation.

4. The students whose different superior’s occupation will have different
knowledge, attitude and practice in energy conservation.

5. The students whose different study results will have different knowledge,
attitude and practice in energy conservation.

6. The students who have ever joined energy and environment conservation
activities, talking to their parents, in and out school activities, joining the energy and
environment conservation club. They have different for these items; they will have

different knowledge, attitude and practice in energy conservation.

Research Framework

This study is specified in this frame:

1. Target population is the sixth grade student in 2002 education year of the
Office of Primary Educational Commission in Bangkok, Nakornpathom and

Samutprakarn provinces under the Dawn Project for 21 schools.



Patthinee Pisespongsa Introduction / 6

2. Variable used in the study
2.1. Independent variable is gender, resident status, superior’s education
level, and superior’s occupation, study result, an environment and energy conservation
activity participation.
2.2. Dependent variables are knowledge, attitude and practice in an

energy conservation of primary students under the Dawn Project.

Research Vocabulary Definition

The Dawn Project means the project of integration education process in
primary and high school level about environment and energy conservation.

Energy means an ability to work that maybe in some matter or object. Matter
or object should be called “energy source” which means releasing of matter energy
when it is passed the transforming process to have work ability, example, fuel (wood)
carbon fuel, oil, radiation mineral) when they are burnt to provide a chemical reaction or
nuclear reaction from radiation mineral.

The energy conservation means a correct efficient and saves produce and use
of energy, including avoiding unnecessary usage.

Knowledge means ability to present recognition and telling correctly about the
energy conservation following the Dawn Project scored by the researcher questions,
which can measure knowledge.

Attitude means sense about energy conservation presented more or less in
agreement or disagreement.

Practice means human’s action on some situation. This action has an aim,
observation and ponders over uncontrollable. Here, it is focused on an energy
conservation action.

The environment and energy conservation participation means a person
who prefers to join in an environment and energy conservation activity and project
while he is studying in primary education.

Superior means father, mother, or others who look after the students.
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Conceptual Framework

Independent Varieble

- Gender

- Resident status

- Superior’s educational level

- Superior’s occupation

- Study result

- School’s environment and
energy conversation participant
Ex. School environment and
energy conversation participant

- Having ever been member in an
environment and energy

conservation club

M.Ed. (Environmental Education) / 7

Dependent Varieble

- Knowledge about

energy conservation

Benefit

- Attitude about energy
conservation
- Practice about energy

conservation

1. To know about knowledge, attitude and practical level in an energy

conservation of the sixth grade student of the Office of Primary Educational

Commission in Bangkok, Nakornpathom and Samutprakarn province under the Dawn

Project.

2. To know about relationship between independent variable with knowledge,

it is an attitude and practice in energy conservation.

3. To be a database for schools and related organization in education activity

followed the Dawn Project.
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CHAPTER 2
LITERATURE REVIEW

As documents and research report related to this research, the researcher has
studied from textbooks, documents, journals, research reports and related field of
thesis for the research guide line. This report consists of the following :

1. Basic information of The Dawn Project

2. The concept of knowledge

3. The concept of attitude

4. The concept of practice

5. The knowledge of energy

5.1. The meaning of energy
5.2. Type of energy
5.3. The energy sources in Thailand
5.4. The energy situation in Thailand
5.5. Problems and impacts from the energy use and production
5.6. The energy conservation
6. The primary education

7. The related research

1. Basic information of The Dawn Project

The Integrated primary and high-school education process project about the
energy and environment conservation or “The Dawn Project” was established by
cooperation of the National Energetic Policy Committee Office, the Ministry of
Education, and Thailand Environment Institute. It was supported by the Energy
Conservation Fund. The supporting of budget, knowledge, information and experts
related to energy using and conservation as the main national unit of domestic energy
conservation and planning. The objectives for establishing this project was to use

educational measurement to change personal behavior using energy, especially
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training the children and youth to use energy efficiently and conservatively rather than
the existing policy.

The Ministry of Education is regarded to be the main organization for
educating and developing our children which play a role in term of staff such as
teacher, school administrator, information officer, and etc and in term of educational
place such as school, non-formal education center, regional education officer, and etc.
Such process was hopefully able to push this project come true, especially local level.
They are focused on importance and requirement of the nation’s energy problem
solving which impact highly to the environment and man’s living quality. Then we see
that the education policy will improve this situation and this project is a way of
educational reformation. It is meant a person will be developed his knowledge and
skill by the various processes of teaching including course development and teaching
integration to be the educational development, followed the ministry’s policies.

Thailand Environment Institute (TEI), primary member of main organization
who manage all tasks according to “Technical Proposal”, aim to develop educational
measurement for solving environmental problem which directly related to the energy
problem and the potential of organization for managing project in cooperative
manner.

The project had three years period from July 1998 to January 2001

1.1. Basic Concept

The main concept of The Dawn Project were:

1) The energy and environment crisis which recently faced by human is not
the natural phenomenon beyond human’s control and handle, but cause from the
human themselves, especially from manufacturing and consuming by human.

2) Even though this recent crisis had been severe and needed to be solved
urgently, but it is still in a hand of human, however, depends how to change human’s
behavior.

3) Human’s learning is significant for themselves because they are the
creature who need to learn as a tool for their live. In contrast an animal uses its own
instinct to living. This learning comes from practicing including perception, emotion,
mind, and behavior. Thus the real learning has to permanently change such behavior

as well.
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1.2. General Objective

To build and develop the integrated teaching and learning process in order that
the primary and high-school student both formal and non-formal school system realize
the knowledge and ability which’s appropriate to energy and environment
conservation to permanently improve the environmental development for the future.

The number of school joining this project are as the following: first year for
100 schools, second year for more 200 schools, and third year for 300 schools, total
600 schools in 30 provinces in every regions of Thailand. When the project is finished,
the project’s activities will be transferred to continue by the Ministry of Education in
order to expand up to 40,000 schools throughout country.

1.3. Education Strategy of The Dawn Project

They are from basic concepts, which are:

1) The education must be “holism” or “integration”: This “integration” meant
that

1.1) The integration in instruction process includes the integration of
instruction objective, integration of context and media, integration of activity and
integration of learning result. Teacher is the one who create this integration by both
individual subject and activity.

1.2) The integration between teach-learn act with other activities in school
but in outdoors such as sport competition, school’s area modifying, food making or
sale food and drinks within school. These activities are compromised the way which
are used in classroom learning process and this integration must be included everyone
in school.

1.3) The integration, between the learning or the activities and daily
living, means the living that relates to energy and environment uses. It should follow
the previous learning.

2) The education must aim to learning, here mean the follow step:

2.1) Reception means information and knowledge inputs from various
sources.

2.2) Comprehension is ability to understand the meaning and relatively
link to other which perceived by himself from various sources in the level of a

reasonable explanation.
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2.3) Transformation regarded to be real learning, means learning which
can change conceptualizations, values, and behaviors of a learner.

2.4) Learning is from teaching, transfer and a person’s conscious mind
gotten from various context senses, process and learning base. It can be said that
context must cover every dimension of human in order to adapt themselves to
understand anything. The learning process must be co-learning with relation
corresponding to characteristic and potential of learner. Moreover base of learning
from nature, themselves, other persons, and any media make various contexts and
learning process.

3) The study must aim to build participation: participation must be in process
and dynamic which has process steps as the following:

3.1) Thinking is to think and brain-storm.

3.2) Planning is to bring the above thinking to plan together by adopting
any resource such as human, thing, budget, time, and etc.

3.3) Implement is to implement the above plan and correct the problem
during practice, cooperate for improving their work.

3.4) Evaluation is to track and correct problem together in order to
improve their work.

3.5) Gain Together has both subjective benefit from that task and indirect
benefit which is learning from brain-storming, copractice and work. The relationship
between participants aims to develop for unity, equality, and hospitality more and
more.

These 3 strategies are called PIL: Participation / Integration / Learning”

The strategic goals: aim to change both organization level and personal level
and both academic system and society.

The strategic process used in any activities adopts the Whole School Approach
(WSA). The guideline of activities used the action research is the investigation
research for primary knowledge in order to pursue any experiment work and collect
data and results to synthesize new knowledge, and can be continue to be
experimented. Accordingly, the tasks of project are research and development

dynamically and improve all the time.
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1.4. Concept and Step of Implementation

1) The Strategic Application Concept

PIL strategy is the holism of participation, integration and learning which
relate to each other. In pattern that one factor causes or supports one another, all
activities need to be relatively operate with every parts of strategy, not just some part
which may cause error in such activities. Accordingly, PIL strategy is both concept
and guide line simultaneously and both target and practice of project at all step,
personal, and organization.

2) Corrected Attitude and Mind Unique Creation

The practice must have attitude change of person who related for closely mind
unique correctly and clearly. The important thing which makes the unique is the
situation of energy and environment crisis at present, the cause of crisis deeply
analyzed by unity attitude and policies to resolve this crisis, especially the education
policy and the action.

3) Integration of action and practice

The education for energy and environment conservation include many element
both activities and staff, the integration of activities and practice, therefore, relatively
needs consistencies as the following :

3.1) Establish unique thinking, comprehension and self-conscious in
strategic concept among every level of colleagues, especially key person, to perceive
the same concept.

3.2) Begin developing the frame course according to target and strategy
base on his area condition.

3.3) Use the frame course to plan and perform in media and technology
aspects. Co-learning will bring any activities corresponding to the developed frame
course.

3.4) Bring frame course and media to plan for training in order to
determine personnel activities for person who concerned to use both course and media
correspondingly.

4) Public Relation
Besides making participant understand in the same way, it needs to publicize to

let indirect participant in such area or nearby area know and understand all process. It
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means that other education office both formal and informal, education staffs, local
leader involving general public in area can understand the practice objectives, basic
concept, strategy and tasks.

5) Continuous tracking and evaluation

The practice features emphasized on process, continuous participant
development, and integrated learning cause the implementation to be modified and
improved all the time. So tracking and evaluation are important tools for checking,
reviewing, and planning. The evaluated concept should be tracked and evaluated in
every steps and by brain-storming, suggesting, and evaluating in every process.
Moreover tools or techniques must be various because of unique practice and
activities. The elements are various both in practice and analysis unit which consisted
of many staff level such as student, youth, teacher, educational administrator, leader,
local member, the project executive and staff, and organization level such as school
and community. In order to gain the efficiency of evaluation and tracking for benefit
of schedule and development including academic knowledge group, thus various
devices are significant.

To provide the knowledge for energy conservation, this project emphasize both
direct and indirect energy using by developing the process in life cycle assessment
(LCA) of product. We can choose or make decision to use any product in our daily
lives. LCA process can be adopted for both goods and service by considering what
kind of natural resource are, how many they are, how much they are direct and indirect
energy, and what kind of energy are, even how much they affect to our environment,
in order to conserve the energy and environment by rejecting or avoiding, decreasingly
reducing to use, recycling or repairing, including reusing for raw material in the next

process.

2. The Concept of Knowledge

2.1. Meaning of knowledge : many experts gave meaning of knowledge as
the following: Bloom (1971: 271) gave the meaning that “knowledge relates to the
particular or general recognition, method, process, or places which emphasize on

memory”
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The Lexican Western Dictionary (1977: 531) gave the meaning about
knowledge that “it is related fact, rule and structure which have occurred from study or
investigate. Another way, it is knowledge about places, objects or persons that came
from observations, experiences, or fact perception report. It must be clear and in hand
of time.

Prapapen Suwan (1983: 16) said that knowledge is “the primary behavior a
leaner has just remembered, or maybe recall. Thereby, sight, hears and remember.
This knowledge level is about definition, fact, theory, rule, structure, and solution.

Wichai Wongyai (1982: 130) said that “knowledge is regarded to the primary
practice learner can remember or recall by sight, hear. This level knowledge is the
fact, rule, and definition.”

Jittra Wasuwanich (1984: 6) said the definition of knowledge that is
“recognition in fact, strong and detail which appear in textbook or by ears”

From all above definitions, researcher is able to conclude that “knowledge
means the fact, rule, and detail which come from process of learning, studying,
researching, or collecting experience including observing and collecting into
memories, then performing in practice which can recall and show off in observable
and measurable manner.

2.2. Knowledge Level

Benjamin S. Bloom (Boonchom Srisa-ard 1984: 18-23, Prapapen Suwan 1983:
15-19) classified knowledge operating and think or cognitive domain related to
recognition, remember, and every fact, including ability development and cognitive
skill. Thus, using considerable decision is consisted of each ability level started from
simple knowledge and increasing cognition. These levels of ability can be classified
into 6 levels as the following:

1) Knowledge, here, means just a remember which may be recalled from sight
or hear. At this level does not use much sophisticated thinking process or brain
capacity. In step 2-6 can be subjected that leaner has adopt thinking and development
of his brain capacity increasingly. Such knowledge can be measured from personnel’s

recall.
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1.1) Knowledge of Specifics: can be classified into 2 sub-categories:
1) Knowledge of terminology: for instance, meaning and definition
of anything.
i1) Knowledge of Specific Facts: for instance, rules, formulas,
theories and facts.
1.2) Knowledge of Ways and Means of Dealing with Specifics: can be
classified into 5 sub-categories:
1) Knowledge of Convention: is the social customs and traditions. It
is not wrong if whoever does not respect, but he may be concerned.
i1) Knowledge of Trend and Sequence: is the knowledge in act of
sequence and trend, or occurring of things, stories, and incidents.
1i1) Knowledge of Classification: is the knowledge classified by
similarities and differences according to characteristics, properties, stories or incidents.
iv) Knowledge of Criteria: is knowledge used to verify and check any
facts.
v) Knowledge of Methodology: is about the method given the
required result what technique is used.
1.3) Knowledge of the University and Abstractions in a Field: there are
two sub-categories:
1) Knowledge of Principle and Generalization: principle is the heart
of that context and the generalization is the similar context discussions.
i1) Knowledge of Theory and Structure: is the ability to integrate the
same subject relatively to be the main context of those structures.

2) Comprehension is the ability to detect main idea. The understanding person
needs to know the meanings and details of those context, know the relation between
each sub-knowledges. It can be divided into 3 categories:

2.1) Translation is the ability to mention the significant meaning of that
story or event.

2.2) Interpretation is the decoding from many hints of stories or incidents.

2.3) Extrapolation is the prediction or foretell the future or the past upon

the present fact.
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3) Application is the ability to use knowledge, theories, principles and facts to
solve new problems successfully.

4) Analysis is the ability to identify some context into fragments how their
relations are and what their components are, and which one is important. In this part
can be classified into 3 sub-categories:

4.1) Analysis of Elements is the ability to search the important elements of
stories or incidents.

4.2) Analysis of Relationship is the ability to search the element’s
relationship.

4.3) Analysis of Organizational Principles is the ability to search the
principles of the relationship of the important elements in the stories and the incidents.
We should understand what the method of the relationship is.

5) Synthesis is the ability to compose each fragment into the context with
reconstruction to be more suitable and efficient: it is classified into 3 sub-categories:

5.1) Production of Unique Communication is the ability to rearrange the
word back into content.

5.2) Production of Plan or Proposed Set of Practice is the ability to assign
structure or plan to practice, thereby, find the method from assigned content. This is
aiming on how to success this practice.

5.3) Derivation of Abstract Relation is the ability to re-system of fact of
element for more purpose or efficiency.

6) Evaluation is the ability to judge and evaluate prices with criteria and
standard. There are 2 categories:

6.1) Judgment in Term of Internal Evidence is the evaluation followed the
context of that thing.

6.2) Judgment in Term of External Criteria is the evaluation by comparing
with another one, not only the context’s fact.

2.3. Knowledge Measurement (Chawal Pae-Rattakul 1983: 201-205)
explained that measurement is to measure the capacity of brain recognized to be
memorial recall and measure the event experienced or perceived, and did before.
Measurement of these knowledge-memory can establish the question measured the

capacity in many form. Each questions are difference according to the type of
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knowledge-memory, but one thing is similar that question contain the recognition of
past experiences no matter in words, definitions, rules, patterns or theory principles.
There are many kinds of knowledge indicators: each one are suitable for different
characteristics. Now we will discuss about the most popular tools, Test.

1) Meaning (Puangrat Taweerat 1993 : 101-103) : the test is a set of
stimulation used to stimulate a person to respond. These stimulations are often in
message form which ask for answering, performing, speaking in word which enable to
be measured and observable, and enable to interpret the meaning. This test can be used
in cognitive, emotional and skill aspect, however, cognitive are the most.

2) Type of Test can be classified into 3 categories:

Achievement Test is a test to knowledge, skill, and brain capacity which they
learn from anything such as from their home and school. This achievement test can be
classified into two types: Teacher-Made Test and Standard Test. Both types of
question will ask for same context that learner generated from the instruction. There
are 6 types of test as the following:

- Knowledge-Memory

- Comprehension

- Application

- Analysis

- Synthesis

- Evaluation
There are 3 popular test forms as the following:

2.1) Oral Test: is done by individual interview. It is efficient for few
samples because it needs a time, can ask in detail, and interactive.

2.2) Paper-Pencil Test: is adapted from Oral Test because of many
samples and time limit. There are 2 kinds:

1) Essay Type: is a test to allow an interviewer to perform his own
attitudes through his words, independent thinking beneath an assigned subject. It is
suitable for measuring the practice of synthesis, but the disadvantage is that to be
difficult to give a score.

ii) Fixed-Response Type: is test that the right answers are available

beneath of the fixed conditions. The test can be classified in 4 categories:
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- True-False
- Completion
- Matching
- Multiple Choice
iii) Performance Test: is done by allow the samples to perform the
acting such as music test, mechanical test, physical education and so fourth.

2.4 Aptitude Test: is a test that measure the highest potential of each person
how much they know, which subject or what kind of work they should learn in order
to be the best succeed. This test was classified into 2 types: Scholastic Aptitude Test
and Specific Aptitude Test. Measurement expert divide the skill into 7 parts:

1) Verbal Factor

2) Work Fluency Factor
3) Number Factor

4) Space Factor

5) Memory Factor

6) Perception Factor

7) Reasoning Factor

2.5 Personal-to-Social Relationship Test: is done by indicating the
personalities or self-adaptation upon their society, and measuring the surrounding
interest. This kind of test is often to measure the personal characteristic such as
courteous questionnaire, creative test, and interesting survey forms and so fourth.

For this research, the researcher chose to build the multiple choice study
accomplished exams. This was caused by large sample groups and time limited

throughout the rapid answer improvement.

3. The Concept of Attitude

3.1 Meaning of Attitude or sometimes called Point of View: many students
and psychologists have provided many definitions in 3 ways: nerve and mind attitude,
mind attitude, and feeling or emotional attitude. In this research will cover feeling and
emotional attitudes which were definite as the following:

Newcomb (1958: 128) said that attitude means tending feel of mind to

perception experiences. It performs in practical divided into 2 types, satisfaction or
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agreement and negative attitude- if a person responses to some stimulates, he will be
bored and tarried. As a matter of fact, we can provide in which to indifferent, also not
love or hate, this is called intermediate attitude.

Munn (1962, referred Sathit Wongsawan 1980: 179) said that attitude means
feelings of a person toward other persons, institutes, and proposes in term of accept or
refuse. These effect to a person to react readily the only one practice.

Secord and Backman (1964: 97) said that attitude means personal feelings and
mind to environmental conditions. From this meaning, we can see that it is an abstract
in person’s mind. Then each person will be considered by his own mind as the
decision criteria. Many persons should have a different attitude: may be positive or
negative.

Gordon Allport (1935: 49) gave the meaning that: attitude is a person’s nerve
and brain prompt, which is caused by his own experiences. It is way to a person to
respond stimulators or all incidents related with him.

Carter V. Good (1959: 49) gave that: attitude is the preparation to respond in
some way supporting or resisting situations, person, or any object.

Thurstone (1967: 77) gave the meaning that: attitude is the performance of
result of trends, feelings, partialities, previous feeling minds, thoughts, scares,
enforcement, and human’s opinions.

From many meanings can be concluded that “attitude is the prepared mind
conditions which are produced by experiences of some situations, persons, or
something in supporting or resisting manner*. In this research, we can conclude in our
way that “attitude means minds of the students in sixth-grade of The Dawn Project
toward energy conservation by showing in respect, unsure, or resisted ways.

3.2 Element of Attitude: Psychologists proposed 3 ways of attitude
element:

The first way, attitude composes of 3 elements: student and psychologists who
support this way were Kretch, Prutchfield, and Pallachey (1962, referred from
Raveewan Angkanurakbun 1990: 12), Wiruch Jiambanjong(1981: 43-45), Prapapen
Suwan (1983: 3-5), and Sucha Jan-aim (1988: 242) as the followed details:

1) Cognitive Component means the components of belief, knowledge,

thoughts, and a person’s ideas toward the attitude aim.



Patthinee Pisespongsa Literature Review / 20

2) Affective Component means person’s feeling that are like — unlike or good
- not good toward attitude aim which occur some way attitudes.

3) Behavioral Component means a person’s preparation or trend to practice
his attitude aim.

The second way has 2 components: psychologists and educationists who
support this concept were Rosenberg and Katz (referred from Raveewan
Angkanurakbun, 1990: 13) as the followed details:

1) Cognitive Component means the group of belief person has to his attitude
aim by supporting or interrupting to a person’s valuable achievement.

2) Affective Component means the feelings of a person when he is
stimulated by his attitude aim.

The third way has only one component that is emotions and feelings of a
person to like his own attitude aim or not. The educationists and psychologists who
support this way are Turnstone and Insko(1976), Beb(1970), Fishbein and Ajyen
(1975) (referred from Raveewan Angkanurakbun, 1990: 13)

Thus, this research will be studied the 3™ way. This is one component attitude,
which sixth grade students agree or not in the Dawn project’s area to energy
conservation.

3.3 Attitude Measurement: the attitude is the feeling which can not observe,
but can measure attitude in 3 main kinds as the following (Wiruch Jaimbanjong,
1981:55-60 and Raveewan Angkanurakbun, 1990:17-25) :

1) Directive Technique

1.1) Interview is the conversation or speaking with aim in order to gain
data planned in advance. Interview is similar to oral questionnaire by hearing and
answering. It can be divided into 2 types:

1) Structure Interview is prefixed questions and answers. Thus this
prefixed will be used for every person, maybe in group or individual.

1) Unstructured Interview is non-prefixed questions and answers.
This way, the interviewer must use the special technique and skill which to perform a
person’s independent idea. This technique can be found in the interview of

psychologist or social well fair officer.
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2.2) Questionnaire is a set of question gatherings which are about idea,
interest, or affective. This affective domain includes an inventory and checklist. This
is mainly used when students are unable to contact with the interviewee directly. It has
the same pattern. The attitude measuring questionnaire are used many scales as the
following:

i) Thurstone Scale: this Questionnaire will have many sentences
depend on anything they want to measure. Then, at the previous sentences will have
scale value. There are 1-11 numeric value and with decimal notation. This scale value
will be stuck with its sentences.

i1) Likert Scale: this questionnaire was built with chosen items; very
agree, agree, not sure, disagree, and very disagree. The positive attitude will get high
rating, likewise, the negative attitude will get low rating. Then accumulate the rating
and find out the mean in order to know what attitude is. In case of the negative
sentence need to be convert score value.

ii1) Osgood Scale: or called “Semantic Differential Scale” is ratio
with meaning difference such as “Beautiful”, “rich”. This is used denotative meaning
and connotative meaning such as fast, slow, hot, and cool. There are used in internal
measuring such as “beautiful which has the same meaning to “satisfy” or positive
affective.

2) Indirective Techniques

2.1) Sentence Completion will be used without giving any detail about the
test.

My mother likes................
My father likes..................
My family likes ..................

2.2) Word Association is done by an attitude measured person to see that

when the word is appeared then what he think about and write it down :

Police ..oovvvvvviiii .
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2.3) Story Telling lets a person to watch one-by-one images and then tells
the story from that. The person will be linked the images with his own experiences.
This will lead us to know his attitude.

3) Unobtrusive Technique is an unstable method, it should be done with the
others. It is provided in 3 methods:

3.1) Erosion Measures are used to see the erosion of something which
related to a person such as watching on the erosion of Monalisa’s surface. It was found
that its picture is eroded because too many people have watched it, this means that
people have good attitude to this image.

3.2) Trace Measures are used to watch on remained clue such as footprint,
bag, bottle, palm-print, and cigarettes filter. If whoever’s office table has more filter, it
means that the owner has met many people.

3.3) Archive document or general noted with other functions let to
estimate an attitude such as marriage register, student identification book, and guest
book.

This research is used in directive technique by answering the questionnaire. It
is made by Likert Scale and the answer is assigned about energy conservation
affective. There are positive and negative directions consist of 10 sentences with 4
answers, most approved, approved, disapproved, and most disapproved. Thus if, a
positive sentences answered with most approve then 4 points is given, approve for 3
points, unapproved for 2 points, and most unapproved for 1 point. But if it is in a
negative sentence, it will be contrast scored.

3.4 Attitude Changing: there‘re some unstable attitude which can be
changed in different conditions. Accordingly, many educationists and psychologists
(Chalong Piromrat, 1978: 75-76) said that an external influence will be changed the
attitude:

1) Persuasion: this method is given the knowledge or told the person to follow
our real and good ideas. This is very difficult to replace a person’s attitude by only
one common person. Therefore, we must search a trick that makes him trust and never
know that we are changing his mind. These tricks are used to refer to a famous person

or praising.
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2) Group Change: by the group principles, it will give influence on members.
That is able to make the members follow. Accordingly, after we have changed
someone’s attitude, we have to move him to another group, too. This new group will
have influence on new member because he will meet new people with many levels and
occupations. These will change his effective.

3) Advertisement is very important to change a person’s attitude which can
see in daily life. For example, someone who does not like to see Thai movie, but the
advertisement will persuade the foreigners to see it. If there are good previews, he may
change his own attitude toward Thai movie.

4) Source of Message: this method is an important role to attitude changing,
especially from newspaper, article, radio, and TV’s news. Because a person, especially
Thai, feels that the mass idea is very important. This method is useful in many
undeveloped countries. It can be said that most of the populations are low educated.

5) Group Pressure: due to the group power has influenced on the members
and enforce them to follow its tradition. Thus, in the several groups, the members must
be in the group objectives.

Sucha Jan-aim (1989: 245) was said that are 3 methods to change attitudes:

1) Persuasion: there are many persons whose are able to adapt or change their
attitudes after they are told or advised some new knowledge.

2) Group Change: this is high influenced on the group’s members. If we want
to change person’s attitude, we may change his group.

3) Advertisement: persuades any person to interest in new innovation.

From cited above, we see that person’s attitude is able to change. It is changed
by important thing such as news or information perception. Accordingly, changing
attitude on environment is similar, too. This is required the correct knowledge through
an educational environment process. There are widely perceptions among people by
each institute and as context of energy conservation half energy to choose the safe and
care electric products. People percept the electric cost saving poster or sticker from the
government and public enterprise.

For this research, the researcher chose the questionnaire measuring. This was
caused from the researchers who were unable to directly contact with sample groups.

The scoring method was applied from Likert Scale method.
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4. Concept of Practice

4.1 There are many meanings of practice which provided by many
person as the following:

Kothandapani (1971: 9) said about the practical determination that “the
practical determine is based on knowledge (information), attitude, or belief”

Bloom and Others (1975: 43) said that “an practice or implementation are an
ability to adopt the existing knowledge appropriately for solving any problems in new
situations.

Prapapen Suwan (1983: 26-27) gave an practice concept that “an practice is
the physical ability including practice in the society”. In other way “late practice is
predicted that the practice maybe done in next occasion. It is easily to evaluate this
cognitive and attitude component, but in these generating process must be in hand of
time and many step decisions”.

The person’s practice not only comes from his requirement or desire to
perform only, but there are many related components. Thus, Prapapen Suwan (1983:
8) concluded that “the human’s practice is resulted from attitude, norm, habit, and
result after the practice.

Sunan Salakosum (1982: 139-140) said “the practical measuring needs well
observing. It must be in practice and result. Accordingly, this must use another device
for criteria and trust. There are many check lists and rating scales. The check list is a
standard to the data collective: the rating, therefore, is an practice quality criterion.

Except these, the practice measuring maybe used questionnaire about practical
determination. Thus, Kathandapani (referred from Prapapen Suwan, 1983: 13)
explained that “a component of questionnaire about practical determined schedule is
an practical component substitution, which it is one part letting an observed
performance.”

Narong Sinsawad (1985: 20) said that “human” has different types. So it will
be an practice fixer to scale and understand human practice.”

4.2 There are 2 main kinds of practice:

1) Personal Habit:
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1.1) Belief means a person’s independent thinking with fact. This is an
idea which maybe in true or false. A belief may come from sight, telling, and reading,
including his synthesis.

1.2) Value means something favors.

1.3) Attitude is a trend or preparing steps of behavior.

1.4) Character is a fixing of someone who is in one situation. It will tell
about his own characteristic.

2) Non-related with human’s habit:

2.1) Stimulation is the practice and resolution. They lead us to perform
our behaviors such as hungry.

2.2) Situation means condition as a person, although person is in pre-

behavior, we can write these as the following:

Belief

Value Behavior stimulation Behavior
Attitude g Situation
Character

4.3 Relationship between knowledge, attitude, and practice.

Prapapen Suwan (1983: 75) said that “knowledge is not only ensure that person
should operating follow it. An attitude is the connector between knowledge and
practice”. Then, Suchart Somprayoon (1977: 75) said “there are closed relationship
between knowledge, however they will not be independent but occur in group and help
each other. They are always supported by each others (Fabiyi, 1985: 154) no matter in
direct way or indirect way which need the medium to perform (Schwartz 1975: 30)

The relationships between knowledge, attitude, and practice can be represent in
many patterns by both direct or indirect relationship (Nipa Manunapichu, 1988: 82) as
the following:

1) Knowledge «—» Attitudlce———»  Practice

Knowledge is related with attitude, resulted as practice.
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2) Knowledge
Practice

Attitude

Knowledge and attitude have mutual relationships and then derive the follow
practice.
3) Knowledge
Practice
Attitud

Each knowledge and attitude is non-interdependent to make practices.

4) Knowledge » Practice
/
Attitude

Knowledge has directly and indirectly effects on practices, thus indirect
knowledge has attitude as a conductor.

4.4 Practice Measurement: an educationist and psychologist explained as
the following:

Somjit Supannatas (1980: 136) divided an practice measurement into 2
methods:

1) Direct Practice Measurement, for example:

1.1) Direct Observation: this way, a person will not perform his real
practice.

1.2) Naturalistic Observation is the person who was observed does not
interrupt the observer. This way can get the real practice, but it takes time.

2) Indirect Practice Measurement, for example:

2.1) Interview is the method which asks a person or group directly or
indirectly for needed data. The direct interview will be asked as the preparation. In
contrast indirect interview or informal interview will continuously ask the question by
adding the matter wanted to ask, the interviewee will not know that they are being
asked for specific matter.

2.2) Questionnaire: this method is suitable for many sample and person

who can read and write.
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2.3) Experiment: interviewee will be asked according to interviewer’s
want.
2.4) Record is the method that interviewee are recorded their practice.

Sa-Nguan Suthilert-Aroon (1983: 15-16) said that “to study an practice of each
person may use the scientific method as the following:

1) Survey Method is to study and research in order to approach to practical
deviation of each personal characteristic by interview or questionnaire, depend on the
samples such as survey of people’s opinion.

2) Field Study Method is to study and research to understand about person’s
practice in real situation by studying real person such as observation or interview the
related person.

3) Field Experiment Method i1s a study and research to group’s practice
understanding. The method is to compare between control group and experienced
group.

4) Laboratory Experiment Method is to study and research the social practice
change to know which variable it depends in order to understand real person and
group’s performance by fixing the dependent variable according to the built situation.

5) Experiment Simulation Method is to simulate some situation and control
parameter as same as in laboratory.

6) Computer Simulation Studies which use computer to simulate as human.
From previous measuring method, this research chose a personal practice measured by
questionnaire by grade 6 primary student’s practice in area of The Dawn Project to
energy conservation. The scoring criterion was applied from Likert Scale method.

4.5 Environment Influence on Human’s Practice: Sa-Nguan Suthilert-
Aroon (1989: 62-69) said that environment influence to practice as the following:

1) Family: practice will define the characteristic of person and family which
are the most important institute to cultivate their practice and characteristic.

2) School: is the second importance. School provide knowledge, therefore it is
important in practice development.

3) Friend Group: partly influences to a person in both positive and negative

ways.
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4) Occupational Group: can lead to good, stable and honest practice. On the
contrary, it will lead a person to deviate and take advantage on society.

5) Mass Media: watching television provides news, knowledge, and
entertainment. Television show will open social perspective to worldwide, we can see
the thing which have not seen before in this show, advertisement of goods and service
which all influence on audience’s practice. Media of image and video game also
influence most on person’s practice because they provide knowledge, entertainment,
academic knowledge as well as printing media also provide knowledge and
entertainment in both image and text. If we select media appropriately and correctly
then the practice will be appropriate as well. In contrast we select media
inappropriately and incorrectly then the practice will be inappropriate as well.

6) Religion Institute: persons who have different religions will have different
practice.

7) Toys and Games will develop a player’s practice if they are suitable
chosen.

8) Social and Economic status such as labors or sellers are simple living.

From these, this research is the study on influence environment to energy
conservation campaign and club’s member. Therefore, it is known about objective

group, for correct way studies.

5. Knowledge of Energy

5.1. Meaning of energy

When we say “energy”, there is always different meaning. This depends on
knowledge basis and objective such as engineer who will used it in a way of practical
work, hydro energy, wind energy which is used to produce electricity. Mass media
will use it in a way of fuel or using in industry and transportation.

The energy conservation supporting act: 1992, said that “energy means
working ability which offers work, including fuel, thermal and electrical.” This is
almost similar to Jaruay Boonyubol and other given.

Vijit Kongpool said that “energy is an ability to work.” This ability is an
objective ability, that which is able to work if there is energy within it. In this

meaning, “work” is a result of a force action which it moves object in a force’s
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direction. Something is able to move or displace an object, it must have energy, when
we look at the energy as a relation to social, and it means the importance to social’s
changing factor and human’s survival.

For this research will be used in scientific meaning that “energy means a
working ability, which it may have in some object or matter.” It will be released
energy when it passes through transforming process, and it will give a working ability
such as wood fuel, carbon fuel, oil and radiant mineral. When they’re re-burned with
chemical or nuclear reaction, they will be duplicated energy.

5.2. Kinds of Energy Source

In the classification may be done follow this dominant by types as the
following:

1) Classify by source

1.1) Fossil Fuels or waste energy means an energy source which is from
natural origin. It is not compensated or needed long time producing process. These
typed resources are coal, oil, natural gas and nuclear minerals.

1.2) Renewable Energy Source means an energy source which is produced
not long time. Similarly, it has enough to use endurable. These are water, sun, wind,
geothermal and biomass such as wood, knot and biogases.

2) Classify by Production Process

2.1) Primary Energy Source origins from nature or world’s natural
resource without chemical restructure processes. There are sun, wind, water, natural
fuel such as crude oil, coal, natural gas, oil stone, geothermal, nuclear mineral, wood
fuel, by-product example, husk, biogases, daily waste, garbage, agricultural waste,
cattle.

2.2) Secondary Energy Source is transformed from primary source and
maybe re-struck in suitable form. There is petrol oil (benzene, diesel), fuel gas, coal
and alcohol. The transform process of these energy sources will be used energy and
lose, too.

3) Classify by Technology (Somchit Bourtade, 1998: 29)

3.1) Conventional or common energy source is generally used by classical
technology with most developed: example coal, natural gas, oil, hydro-electric and

nuclear mineral.



Patthinee Pisespongsa Literature Review / 30

3.2) Non-Conventional energy is a historic energy, which is hardly used,
and some kind in hand of developing for commercial. There are sun light, wind
energy, and geothermal.

4) Classify by Commercial Aspect

4.1) Commercial energy source or modern energy means a widely
employed with countable. An important energy is fossil energy source such as oil,
natural gas, and coal including, uncountable employed which black market: example
smuggle oil and over quota produced oil (Anuch Arpapirom 1998: 37)

4.2) Non-commercial energy source means a narrow employed with used
and benefit in household such as an agricultural waste like biogases and husk.

5.3. Energy Source in Thailand

In the world, energy is necessary and more increasing followed the
development. The energy source is slowly changed to more producing technology.
Similarly, Thailand has many kinds of energy sources, but it is fewer when compares
with others. Accordingly, world’s oil crisis has effected on Thailand unavailable,
therefore we have imported more oil.

1) Petroleum Oil: Thailand has an investigation not less than 174 million
barrels from many sources. There are from Thai bay (ex. Aerawan and Satool source),
an Amphoe Phang and Sirikitt source in Kampangphet, and predicted source such as
area of Suphanburi and Surathani which maybe not less than 100 million barrels. They
have geological condition for oil preservation. At present day, Thailand must order
high ratio of petroleum because an internal producing is lower than requirement.

2) Natural Gas is most important energy source in Thailand. There are 100
billion sq.m. Investigated and highly opportunity to found more, especially, in Thai
bay. Natural gas is able to produce into methane, ethane and LPG, which fueled for
electric producing, for food making and for automobile. Then natural gas is passed
through producing process, it will be separated by product in oil spay called
“condensate”. This condensate is similar to natural benzene and able to mix with crude
oil for benzene brewing. Except these, in Thai bay sources have too much condensate.
Accordingly, natural gas is campaigned to public widely used, because Thailand has

own source and its clean energy, too.
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3) Lignite Coal: Thailand has 72 lignite sources in widely, but most used from
Northern and Southern part. In basic, the large that are “MaeMao and Krabi” have
used for electrical producing for a long time. Furthermore, an another basic that
investigated but is never used process are Sabaryoi basin in Songkla, Sinpoon basin in
Surathani with large reservoir. It is most benefit to electrical producing except in
lignite aim running by pros at, they are used for industrial thermal. Thailand is used 50
million tons per year, in this way we still using it about 25 years, this is important
energy source.

4) Hydro Energy: an electrical produced by dam is energy generating source,
Thailand electrical producing? Is the dam construct? The first is Bhumebhol dam at
Tak and are followed such as Sirikitt dam in Utradit, Srinakarintra dam in
Kanchanaburi. However, the dam construction should be led a residence systems and
social problems.

5) Wood and carbon wood is an energy source of underdeveloped country
which come from biomass. If it used for energy producing will cause to forest damage
rapidly. This must be compensated plant all the time, in the way, biomass should not
use in present day.

6) Solar Energy : Thailand is received for 17 M:/m” of sunlight daily. It was
proposed in Thailand since historic. Ex. Salt produced from sea water, to dry
agricultural harvested such as rice, corn. This is never been measured how much it use
annually. Nowadays, the modern technology is used to plying sunlight into various
propose and storage in the thermal cell which can use readily. Except this energy,
there are more natural energy source such as wind and tide water energy. Thailand is
researching about wind energy and assessing stimulate at Phromdhep cape
demonstrate station in Phuket.

7) Nuclear energy: most industrial countries have used this energy for
electrical. It is continuous producing without external released. Its production process
is automated controlled. Thus, may countries in Asia have six nuclear energy electric
plants: ex. Taiwan, Malaysia. Nowadays, the total of nuclear electrical generated is
about 20% of productive power globalize. Thailand has ever been plant at Phai bay
Sriracha, Chonburi but now we do not have nuclear plant because we have no standard

to control the safety and its waste.
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8) Oil Stone: in Thailand, from an investigation by Geologies resource
department, this is assessed of primary reserve about 21,000 million tons, with crude
oil about 700 million barrel compounded. If compares with other countries, Thailand‘s
reservoir is lower rated 28% in average. However, the provided technology is almost
low and not enough for commercial. It is not worth to produce because it is not
suitable for the future’s production compared with the present petroleum’s produce.

Accordingly, Thailand has less resource energy source, and then the
government must well planned to use it. Thus, the energy is a primary required in the
national development, especially a future energy source because increasing of energy
used rating to 50-70% in next 30 years. Thailand will be available faced this crisis if
we do not have a suitable reservation. Except this, in used of any energy source must
be regarded to environment impact, which effects on mankind, too. (Department of
Energy Development and Encourage, 1995: 97-101)

5.4. Energy Situation in Thailand in 2002 (the Energy Development and
Encourage Department, the Ministry of Energy,
http://203.150.24.8/statpage/ENERGY2002/sitenerthai.pdf: October 20", 2003)

In 2002, Thailand had continuously increased energy consumption for the 4",
6.9% over 2001, by commercial energy including oil, natural gas, coal, and electricity
more 6.9%; and circulated energy including wood fuel, carbon fuel, and husk more
7.1%. The details of the energy situation are as the following:
1) National Energy Procurement
1.1) Produced from Domestic Source
In 2002, energy production from domestic source was totally 45,227 metric
tons compared to crude oil or more than 2001 for 6.3%. It was a commercial
production for 69.4% and circulated energy production for 30.6%.
1) Commercial energy
Crude oil: produced totally 3,785 metric tons in 2002 or average
75,844 barrel per day which increased 22.5% from last year or in the proportion of
12.0% for all commercial energy production from domestic source.
Natural gas: was another important energy sources for Thailand

which was produced for 17,846 metric tons equivalent to crude oil or averagely 1,990
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million cubic foot per day in 2002. It was increased for 4.8% from year before and
56.8% of total commercial energy.

Condensate: in 2002 produced for 2,437 metric tons compared with
crude oil or averagely 53,655 barrel per day or 3.7% over last which was 7.8% of
commercial energy produced from domestic sources.

Lignite: was another important source in Thailand which was
consumed by industrial sector beside electricity generation. In 2002 could produce
totally 5,689 metric tons equivalent to crude oil or averagely 53,704 tons per day
increase from 0.8% last year to be 1.81% of total commercial energy from domestic
sources.

Hydro Energy, Geothermal, Solar Energy, and Wind Energy: the
hydro energy had been used to generate electricity since 1964. In 2002 there are
totally 1,656 metric tons electricity generated from hydro energy equivalent to crude
oil. It was increased 18.8% from last year and 5.3% of commercial energy produced
from domestic sources.

Moreover, there were a few other energy sources like geothermal,
solar and wind, for electricity generating. Energy produced from such these equivalent
to 2,000 tons equaled with crude oil.

i1) Circulated energy

In 2002 we had produced 13,814 metric tons circulated energy
equivalent to crude oil increased from 2001 for 6.1% which in the portion of wood
fuel 70.9% of total circulated energy. The rests were sugar crane baggage and husks in
20.3% and 8.8% respectively.

1.2) International Source

The amount of import was 47,423 metric tons equivalent to crude oil in
2002 which continuously increased in the 4™ year and 5.4% over last year which equal
to 336,388 million Bath or 1.7% over last year for total commercial energy. The detail
are as the following:

1) Commercial Energy

Crude oil: in 2002 imported totally 36,359 metric tons which
increased from last year 2.2% or 76.7% of total commercial energy import. It cost

284,162 million Bath for import which reduced from last year 0.2%.
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Natural Gas: in 2002 imported totally 6,465 metric tons equivalent to
crude oil or 13.6% of total commercial energy import which 14.5% increased
continuously from the beginning import. Natural gas import in 1998 valued 32,707
million Baht increased 9.5% from last year.

Instant Oil: in 2002 imported totally 786 metric tons equivalent to
crude oil which increased in twice over last years, or 1.7% of total commercial energy
import which cost 7,375 million Bath increased 87.6% from last year.

Coal: in 2002 imported totally 3,564 metric tons equivalent to crude
oil which continuously increased in the 4™ year and increased 14.6% over last year due
to industrial energy consumption continuously increased as well. Total commercial
energy import valued 7,629 million Baht with 2.0% over last year.

Electricity: in 2002 import electricity totally 239 metric tons
equivalent to crude oil which decreased 2.8% from last year or 0.5% of total imported
energy which cost totally 4,481 million Baths that decreased 3.7% from last year.

i1) Circulated energy

In 2002 there was circulated energy import such as wood carbon and
wood fuel totally 10 metric tons equivalent to crude oil which increased from last year
25.0% or 34 million Baht which 40.4% decreased from last year.

1.3) Export
There were 8,194 metric tons export equivalent to crude oil increased
continuously so far in the 4™ year or 9.4% increased from last year which was almost
a commercial energy. Instant oil was exported totally 5,462 metric tons equivalent to
crude oil. It was 1.7% reduced and 66.7% in portion of all commercial energy export.
The rests were 29.7% of crude oil export, 2.8% of condensate, 0.5% of natural
gasoline and 0.3% of electricity. Then, while the circulated energy was only carbon
fuel exported, it was about 3,000 tons equivalent to crude oil. The export value was
totally 69,802 million Baht, and 8.4% increased over last year.
2) Energy Requirement
Energy consumption in 2002 was 52,979 metric tons equivalent to crude oil,
which increased 6.9% over 2001 including 82.9% of commercial energy consumption

and 17.1 remain in circulated energy as the followed details :
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2.1) Energy Type Classifications

1) Commercial Energy

Instant Oil: the consumption of instant oil had been the most portion
of total energy consumption, 28,765 metric tons equivalent to crude oil in 2002
increased 5.4% over last year or 65.5% of total commercial energy consumption. The
majority of such amount was mostly consumed by transportation purpose about
68.2%, next in industrial, agriculture, resident and office, and mining and
construction as 14.7%, 10.5%, 6.0% and 0.6% respectively.

The instant oil consisted of 48.1% diesel oil, 19.0% benzene oil,
13.5% bunker oil, 10.7% air craft oil, 8.5 fluid petroleum gases and 0.2 gasoline.

Natural Gas: in 2002 required natural gas totally 1,751 metric tons
equivalent to crude oil, or 198 millions cubic foot per day. The consumption was
continuously increased till the 4t year and increased 12.4% year or 4% of total
commercial energy consumption. The majority mostly consumed by industrial sector
99.7%, and the remains 0.3% was consumed by transportation purpose.

Coal: in 2002 required totally 4,884 metric tons of coal equivalent to
crude oil increased 11.6% over last year or 11.1% of total commercial energy
consumption which totally used in industrial sector.

Electricity: in 2002 required totally 8,536 metric tons equivalent to
crude oil increased 8.5% over last year or 19.4% of total commercial energy
consumption which mostly consumed in industrial sections 44.6%, in business,
residential and business, and others as 32.0%, 22.1%, and 1.3% respectively.

1) Circulated energy

In 2002 the circulated energy was consumed totally 9,043 metric tons
equivalent to crude oil increased 7.1% over last year or 17.1% of total energy
consumption which the majority was used in residential home 55.7% and 44.3%
remains used in industrial sector.

2.2) Economic Classification

Agricultural: in 2002 required totally 3,032 metric tons equivalent to crude
oil increased 6.5% over last year or 5.7% of total energy consumption. The energy in
this section consisted of instant oil 99.4% of this amount and the remains was

electricity.
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Mining: in 2002 required totally 106 metric tons equivalent to crude oil
increased 14.0% over last year or 0.2% of total energy consumption. The energy in
this section consisted of electricity 84.0% and remain was instant oil 16.0 of such
consumption.

Industrial Sector: in 2002 required totally 18,679 metric tons equivalent to
crude oil increased 10.4% over last year or 35.3% of total energy consumption. The
energy in this section consisted of coal 26.1% of this energy consumption, next instant
oil, circulated energy like electricity and natural gas in proportion 22.7%, 21.5%,
20.4%, and 9.3% in this energy consumption respectively.

Construction: in 2002 required totally 149 metric tons equivalent to crude
oil increased 16.4% over last year or 0.3% of total energy in this section. A kind of
energy was instant oil.

Residential Home: in 2002 required totally 7,909 metric tons equivalent to
crude oil increased 5.7% over last year or 14.9% of total energy consumption. The
energy in this section consisted of circulated energy 63.7% and the remains were
electricity and oil as 23.8% and 12.5% respectively.

Business sector (including government service and non-profit
organization): in 2002 required totally 3,468 metric tons equivalent to crude oil
increased 0.9% over last year or 6.5% of total energy consumption. The energy of this
section consisted of electricity 78.9% and instant oil 21.1%.

Transportation: in 2002 required totally 19,636 metric tons equivalent to
crude oil increased 5.4% over last year or 37.1% of total energy consumption. Almost
energy in this transportation section consisted of 51.1% diesel oil, 27.5% benzene oil,
95.7% aircraft oil, 4.3% bunker oil and 1.4% fluid petroleum gas of this section
consumption. In addition there was natural gas consumption in air-conditioned bus in
Bangkok and a little bit in transit rapid train (BTS).

5.5. Problem and Effect from Energy Production and Consumption

Due to the increasing population, economic development, and radical change
of manufacturing technology and consumption including advance communication
around the world enhance an extremely trade competition. Required energy was used
for enhancing more competitive potential and convenience purpose as well. Such

energy usage was inefficient and not save, lack of well-done natural source
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management which causes the social and environmental problems from every
production processes.

1) Environmental Problems with Fossil Fuel: human mostly uses fossil fuel
sources which production process always effects to environment. In electricity
generating by coal using will affect to topographic, soil face, air and water. Coal
generating electric will effect directly to climate, soil surface, air, and water, it means
that mineral mining must be digging, mineral chiseling, constructing mine factory to
decorate mineral, constructing road for mineral transportation all which disturb and
change that area’s climate. While the mining or open mining need to open soil surface
widely which causes the bountiful surface loss and damage many forest areas
harmfully. To convey, wash, or separate mineral, it needs to use huge water which
causes waste and high toxic water. When the toxic water is solute by rain and flowed
into nearby water sources, it will make the pollutions to adulterate both in
undergrounds and over-grounds. While a running machine spreads dust spray to cover
whole areas and it will interrupt plant growth. Moreover this process needs a lot of
lands to wipe out of the mineral tail and waste which cause farm areas to be reduced.

Similarly, in oil and natural gas mine processing, the sea boring will make
sediment or high resolution salt water pushed out to the area and maybe oil leak from
bored and transported. There are extremely damages from oil leak or ocean accident.
The oil leak will block a sun light into the sea water and it will not let oxygen
transferred. The sea plants will be lack of sun light which is needed for their food
synthesis, similar to sea lives; they can not breathe and die. Furthermore sea birds will
be also harmed because oil stain will stick in their swings not to fly and finally died. In
addition the oil stain may be thrown away to coast, river or canal to incur damage and
dirt toward sight seeing.

The fossil burnt and chemical reaction form combustion will produce
Sulfurdioxide (Soy), Nitrogendioxide (Noy), Carbonmonoxide (CO), and Carbondixide
(Coy). Sulfurdioxide will chemically react with rain (H,O) in an air cause sulfur acid
or acid rain which are harmful to human and animals. Moreover it has caused the
environment pollutions in case of Sulfurdioxide accumulation on ground and in water.
Ecology in such area will be damaged. The others released gases such as CO, Co,,

Metane (CH;) and Nitrusoxide(N,O) or Nitrogenoxide compound, all such above
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compound called “Greenhouse Gases”. This Greenhouse effect cause our planet high
temperature because these gases will block thermal radiation and not let such gases go
our planet surface. In case the weather around the world is heat at some point, the ice
from world pole will be melt caused water level in each oceans high, flood in the plain
area, barren in the tropical countries, agricultural product decrease, and some kind of
the tropical plants may be growth abnormally. Besides, this energy source burnt can
harm people’s lungs by micro dust inhalation.

2) Environment Problem with Hydro Energy: water is an important natural
source in electricity generation. Basin and dam construction need huge areas, the deep
forest and line of mountains. Then area above the dam will become the large basin
which affects to the ecology around dam area. Moreover dam construction changed
the water flow direction, while area below the dam will be lost its richness because its
useful sediment on surface are removed to other ways. Agriculture and ecology are
changed, thus farmers who live under the dam have to use more fertilizers in order to
add more utilization which eventually causes more land pollution.

Another effect of dam construction is the effects through people and animals in
such area need to move their job places which incur a lot troubles to them. Moreover
they do not receive any compensation suitably due to the social problems and conflicts
continuously. The animals in the area have to migrate to another place and die because
of flood; especially rare animals may be distinct.

3) Environment Problem with Nuclear Energy: Thailand has used nuclear
energy in peace way such as medical (bio-sterile medicine), agriculture (food
preservation) and industry (metal welding inspection). Particularly, Generating
electricity generating is in feasibility study process to evaluate advantage versus
disadvantage. This generating method has a large benefit but its effect is large too.
Nuclear reaction can release many radiations such as beta ray which is harmful to cells
in bone cavity. This cavity cell produce hemoglobin for our body, accordingly, to
damage this hemoglobin will cause blood cancer. Therefore, it needs the measurement
to protect from radiation leak including restore radiation place, and cure person who

was harmful by radiation which cost a lot budget.
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5.6. Energy Conservation

Energy consumption for human increased continuously are both direct energy
consumption such as electric energy, oil energy, and indirect energy consumption such
as to choose goods and service used energy for production process including the
increasing population causes more energy consumption which almost imported from
abroad wasted about of nation’s economics and investment. Thus, energy used without
efficiency leads to environment problems and reflect to human being. Furthermore, it
makes an extremely reduced of natural resources. According to
Khoonavuthi ~ Damrongplasit (1987: 6) said to reason of oil energy economics that
“oil energy can not be compensated by natural resource and the majority of oil
consumption needs to be imported with high price. To save energy will reduce toxic
pollution from combustion and prolong machine and tool endurably.”

These problems are realized by government then has started issuing the energy
conservation measurement of country since the national economic and social
development plan 5™ and issue the Energy Conservation Encourage Act 1992 which
announce in the government gazette to law enforce in 31 April 1992 (the national
energy policy board office, 1996: 7). It has defined the meaning that energy
conservation is an energy production and consumption with efficient and save (The
Dawn Project, 1999: 193). The word “save” means using as necessary. In the public
sector should realize the significant of energy conservation in order to change the
using behavior and living way for sufficient energy sources in the future.

The Life and Nature Reservation Project (1991: 180) said that “energy
conservation is not to force to reduce the use of energy, but means an efficient use. It
means that to use the existing amount of energy but more benefit or use the existing
amount of benefit from less energy”. Accordingly, an energy conservation must get rid
of unvalued energy use and spend limited resources with the most efficient.

Bharama Satavethin (1988: 1) proposed that there were 2 types of energy
conserved method:

1) Technology Aspect is the attempt to find new techniques to save or reduce

energy consumption instead of old techniques.
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2) Man and Society Aspect is that energy consumer should perceive and
understand the shortage and respect to conservation concept which is the technique
without any technology research.

Vijit Kongpool (1981: 131-132) said that there are many ways to conserve the
energy started from reducing the working period of night-time service place, close gas
station for someday, turn off unnecessary air conditioned and electric equipment,
reduce an electricity used in government and business office, throughout promoting
the saving life campaign. To save and reduce consumption are needed to be done
seriously in long term because it can solve many problems in long term as well.

Jaruay Boonyubol and others (1986: 21) said about 4 methods for saving
energy as the following :

1) Reduce unnecessary energy.

2) Change to use less energy consumption process.

3) Reduce an unnecessary activity, it means to change living way.

4) Upgrade the equipment efficiency, energy system and process which
include appropriately design.

Chirapol Sintunawa (1991:92) did not say about direct energy conservation
only, but also recalled the indirect energy conservation. Thereby, he said the most
important thing to preserve natural sources is conscious mind of everyone to save the
energy. The main energy saving are as the following:

1) Reduce loss in every point or process.

2) Increase efficiency by gathering more benefit with the same quantity of
energy.

3) Participate energy and resource saving all occasion.

4) Increase advantage of resource by recycle, for example, paper, metal, and
plastic.

5) Plant and conserve forest and animal ecology in order to absorb more
Carbondioxide.

6) Avoid using product and technology which are harmful to environment.

7) Share responsibility for maintaining the natural balance by publicizing

knowledge, understanding, and experience about using energy efficiently.
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McVeigh (1984: 226) said that the basic ways to reduce energy consumption
are :

1) Improve the efficiency by canceling unnecessary uses in household and in
factory or increase device’s efficiency.

2) Reduce by issuing regulation to make it better or less, if possible, should be
forced by economy.

3) Find out a better substituted energy.

The primary and high-school teaching handbooks about the energy knowledge
(2000: 194) was given the basic principles of the energy conservation in household
that: firstly make an agreement with family members about energy conservation by
explaining the importance and ask for cooperation. Secondly, explore and analyze the
used energy in the households, for instance, to record and analyze energy consumption
information to know fuel cost, electric cost, appliance’s power and energy including
equipment applications and know which equipment consume much energy in order to
check whether they are efficient and appropriate or not, and which point should be
corrected or find out energy conservation method. Energy conservation concept (The
Dawn Project, 2000:212) was assigned as the following:

1) Technology Method using high efficient appliances reduces energy but still
remains the same productivity and work such as an electric appliance with No.5 label,
an good maintenance, cleaning, and check the equipment consistently to reduce energy
leak and loss. Moreover we should plant trees in order to circulate the air through our
house, so that it can reduce all energy used for ventilation around the house.

2) Managing Method is a plan for appliance using including behavior or life
style changes to reduce the energy of each appliance, turn off them every time after
use. Moreover the mass transportation instead of private car or check the route before
travel.

Thereby, energy conservation can be concluded for 2 ways (Somchit Bourtade,
1998: 38)

1) Increase an efficiency of manufacturer and dealer: the efficiency of
manufacturer means to use the existing amount of energy for more electric generation,

or generate the existing amount of electricity with less energy. The efficiency of dealer
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means to reduce electric loss during supplying from manufacturer to consumers, or
reducing distributional network loss.

2) Increase an efficiency of consumers: the efficiency of consumer means to
use limited electricity with the most benefits by reducing useless activity and using
energy to be more beneficial, for example, use high efficient light bulb for 10%
electricity reduced which provide the same illumination. Accordingly, the user’s
energy conservation means both saving energy and increasing energy efficiency.

In this research, energy conservation means to produce and use energy
efficiently and economically with both direct and indirect energy. The context contain
as the following:

1) Direct Energy Conservation such as electric and oil energy consumption.

2) Indirect Energy Conservation such as water using, products selection for

environmental and energy saving throughout general environmental activities.

6. Primary Education

6.1. Meaning of Primary Education

Hatai Tun-Yong (1992: 590) said about primary education meanings in many
aspect as the following:

International primary education means the basic level education system of the
first education. It is established for the early age children after the primary age
children and for pro-high school education.

The present meaning of primary education means the education system for the
first age children to learn basic skill and add their experience mass which are
necessary for their living and their own society.

Primary education of course and teaching means the education for 6-12 years
old children. In general, the education for this age is beneath the law, every 8 years old
child must study until 15 years old. These children must study for 6 years in primary
course then can finish the primary course.

Hatai Tun-Yong (1992: 94) said about primary education principle as the
following:

1) Education of All People means a primary education for every Thai people

whatever somewhere or some status. They should be received its equality.
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2) Education for Living Benefit means that everything from school must be
purposed for student lives. It is for good living of everyone and social.

3) Education for Nation’s Unity means unique national establishment by
education, in parts of language, society, culture, economic, politic and government.

6.2. Course Structure of Life Experience Encourage Group

To assign structure and context for 6-11 years old student, primary school
should consider quality rather than quantity. The school should provide important
context and necessary skill for student’s basic living so that student can study and
increase enough experiences to develop their own life, families and society both in
present and future.

The course of life experience group according to the Primary Education
Curriculum in B.E. 2521 (1995 revised) was developed base on such concept and
guideline by arranging from persons unit and expanded due to age and grade as shown
in structure diagram of life experience encourage group course (Department of

Curriculum and Instruction Development, 1992: 21-22)

Life Experience Course Structure

| |
182" grade 3"-4" grade 5M.6" grade
| | |

e  Unitl Living Things e  Unitl Living Things

e  Unit 1 Living

Things

e Unit2 Life in
Household

e Unit 3 Surrounding
Things

e  Unit 4 Thai Nation

Unit 2 Life in Household
Unit 3 Surrounding
Things

Unit 4 Thailand

Unit 5 Life Supporting
Unit 6 Energy and
Chemicals

Unit 7 Universe and
Space

Unit 8 News, Events and

Important Days

Unit 2 Life in Household
Unit 3 Surrounding Things
Unit 4 Thai Nation

Unit 5 Life Supporting
Unit 6 Energy and
Chemicals

Unit 7 Universe and Space
Unit 9 Neighbor Countries
Unit 10 Population Study
Unit 11 Politics and
Government

Unit 12 News, Events and

Important Days
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From the course of life experience encourage group, researcher analyze the energy
and conservation context from life experience encourage group study book, 156"
grade, the primary education course B.E. 2521(1990 revised) as the following:

First grade

Unit 3: Surrounding

Sub Unit 3, Natural Environment

- Wind Energy, we can used wind power in purposed such as rotated a wind
wheel water pump water wheel.

- Sun is huge heated gas mass provided sunlight and thermal energy to our
planet for photosynthesis in plant which finally become food for human and animal.

To understand about environment, there are observation, comparison, analysis,
and prediction of environment.

Sub Unit 4, Human with Natural Environment

- Solve environment problem by saving an energy usage, let everyone save
electricity, water and fuel oil for endurable their purpose.

To analyze and predict change, treat themselves corresponding to the change,
appreciate and admire environment

Second grade

Unit 2: Life in Our House

- To be good child must be help the parents to save water and electricity.

To have good intention for living as Thai family, perform appropriately and
consistently with satisfaction.

Unit 3: Thing around Us

- Changing by nature, water and wind power.

To analyze and predict the change, treat themselves corresponding to the
change, appreciate and admire environment

Third grade

Unit 6: Energy and Chemical Substance

Sub-Unit 1 Thermal and Light Source

To understand about thermal and light energy, have skill to observe, test,
record, and conclude the experiment, are interested in or perceive the value and benefit

of thermal and light energy, adapt science result correctly, safe, and efficiently.
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Sub-Unit 3 Water and Wind Power

To understand about force, have skill to observe, test, record, and conclude ,
and realize the value of scientific knowledge and can adapt knowledge for daily
purpose.

Sub-Unit 4 Chemical Substance and Fuel such as oil, coal and gas

To understand about chemical substance and fuel, have skill to observe, test,
record, and conclude the experiment, analyze advantage and disadvantage of chemical
and fuel product, have good mind, and adapt scientific result to provide the most
benefit correctly, safe, and efficiently.

Forth grade

Unit 6: Energy and Chemical Substance

Sub-Unit 1 Thermal and Light

- The benefit of thermal energy and light

- Appliance usage correctly, safe, efficiently

To understand about thermal and light energy, have skill to observe, test,
record, and conclude the experiment, are interested in or perceive the value and benefit
of thermal and light energy, adapt science result correctly, safe, and efficiently.

Fifth grade

Unit 6: Energy and Chemical Substance

Sub-Unit 1 Thermal Energy and Substance

To understand about thermal and light energy, have skill to observe, test,
record, and conclude the experiment, classify or group, perceive the scientific value
for daily purpose and know how to use appliance correctly.

Sub-Unit 3 Electricity and Current

To know about electricity and the result of electricity, have skill to observe,
analyze, classify the electric device and tools correctly, are interested in or perceive
the scientific knowledge reasonably, know how to use electric device correctly, safe,
and efficiently.

Sixth grade

Unit 6: Energy and Chemical Substance

Sub-Unit 1 Thermal Energy and Substance
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To know and understand about thermal energy and substance, have skill to
observe, collect, analyze, classify the electric device and tools correctly, are interested
in or perceive the scientific knowledge reasonably, know how to use electric device
correctly, safe, and efficiently.

Sub-Unit 3 Benefit of Electric Energy

To know and understand about electricity and the result of electricity, have
skill to observe, collect, analyze, classify the electric device and tools correctly, are
interested in or perceive the scientific knowledge reasonably, know how to use electric
device correctly, safe, and efficiently.

6.3 Environment Science Course for Primary Education Level
(Department of Curriculum and Instruction Development, 1996: 2)

Course’s objective

This course is focus on the development of primary education student as the
following:

1) Know and understand in all system relationship of environment science,
included related with economic and social, collected and investigation about
environment science.

2) Able to used scientific process in analysis, data collected and investigation
about environment science.

3) Environment problem solving by knowledge and scientific process. It is
able to make a decision and practical about environment improvement in household,
school and local public.

4) Love and appreciation in environment and natural resource has a
participation in activity of environment conserve and develop with endure.

Explanation of Subject (3" — 4™ grade: 100 periods)

(5™ — 6" grade: 150 periods)

To investigate, explore, experiment, debate, reveal, and propose various ideas.
To analysis cause and effect between life and environment, natural resource, human
population and endurance development, to know and understand in relationship of
environment system, it is able to solve problem, planning, propose way to natural

resource solve and management. Thereby, it is used of science and technology for
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love, imbue in environment and natural resource. Belong to consider and mind to be
participant in activity.

Confine of environment science course in primary education level (the
department of expertise, 1996: 5)

This course is integration between science, technology, environment and social
by using the ecology as the main course. There are main title and sub-title as the

following:

1) Ecology system
1.1) World of life in ecology system
1.2) Internal relationship in ecology system
1.3) Natural equality in ecology system
1.4) Human and ecology system
2) Human population
2.1) Human population variation
2.2) Population and national resource and environment
3) Natural resource
3.1) Water
3.2) Soil and mineral
3.3) Forest
3.4) Energy
4) Natural resource crisis
4.1) Natural resource crisis related with agricultural
4.2) Natural resource crisis related with industry
4.3) Natural resource crisis related with public activity
5) Endurance development
5.1) Concept of human resource and environment development
5.2) Guide in natural resource conservation and development
5.3) Principle concept of environment science subject in energy section of
the primary education level, local energy (Department of Curriculum and Instruction
Development, 1996: 13)

- Natural energy is significant to human living
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- Thailand has oil, natural gas, coal, and water as important natural
energy

- The more population, The more energy consumption

- Energy saving and substituted energy source can help to solve the
energy shortage

- Use natural resource in smart way is to be the most benefit to

human and to be the least damage against other resource

6.4 The Psychology of Primary Education

To fulfill the middle-age child’s requirement (Primary education level) (Sucha
Jan-Aim, 1995), parents and teachers should respond them as the following :

1) Give them love and care

2) Allow them to meet friend for self-adaptation upon place and other person

3) Train them to help themselves and family

4) Enhance them for suit activities and sufficient relax

Influence to build an interest (Sucha Jan-Aim, 1995:75)

The child increasingly has interesting according to their age. The more
development he has, the wider interesting. The more ability or qualification, the more
interesting as well. Their interesting depends on the following:

1) Ability: if they have insufficient physical development, they won’t be
interested in using their body yet. For instance if they cannot perform their feet well
yet, they will not be interested in playing football until performing their feet well.

2) Education: what the children are educated or trained, they will be interested
in that way. Teacher can direct them in any way, for example, if they have good grade
in the history examination, they will pay attention on it.

3) Nature Skill: child are interested in what their own natural skill, for
example, they have natural skill in drawing then they are interested in drawing tool,
color pencil, water color, paraffin color, etc.

4) Fluency: child are fluent in anything, they will be interested in that thing,
for example, they have a strong feet, they will be interested in physical sport like

running, run to keep anything, catching each other.
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5) Dexterous: child will be interested in something they can us with
dexterous, such as they can use their toes dexterously, then they are interested
something played with toes.

6) Astonished Sight: such as child who has never been zoo garden will be
interested everything they just first sight too much.

7) Idolize: something which favored in large group will interested by
participant such as when a child was seen his parents, teacher or friends like to
somewhat, he’ll be interested its, too.

8) Want: such as when child want to study well, he will be interested in study.

Interest of middle-age children (Sucha Jan-Aim, 1995: 777)

The children’s interesting will be expanded that started being interested other
person, for example, classmate, teacher, school, and surrounding condition.

Interest of this age are:

1) They can play in group of both boy and girl, interesting in sport and
exercise.

2) They are interested in collecting something such as photo, stamp and pet
incur.

3) They are interested in reading. Boys always like adventure story, animals
and sport mind. Also girls like a household life, nature story. Both of them like a
comic book.

4) They like to watch TV and radio listening, an advertisement is well
stimulated on them.

5) They like to watch adventure movie, thus they like movie about jungle
such as Tarzan, cowboy and Red Indian.

Moreover, Sucha Jan-Aim (1995: 92) said that “because image and sound are
available in TV, a child, therefore, spend time on television rather than playing other
thing.

Vinee Chichutvong (1994: 173) said about an important character of 6-8 years
old children. That is group joined, which they want to be group respected. Thus, they
must be choose own acting to be group respected. The group joint in 6-8 years old is
unsure joining; they should play in small group with other new members. Their play as

own private, but they are in group. When they grow, the group will developed to more
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members and seems like group more ever last. Each group has own attitude, valuate,
language and criteria. These are called Peer-Culture.

She said about 10-12 years old (1994: 177) that they are large different interest
between boy and girl. They are maybe agreement and competition in both study and
sport, because they have just observed that own role are different. The teacher should
be avoiding that competition between boy and girl.

Finally, she concluded that every steps of this age development need to be
success which depend on nearby person supported. Every child want adult to
understood, guess, and help them in faced work. If they can be done it successful, the

other will give them respect, happy, interesting and active to go to next step.

7. Related Research

Energy Conservation

Ratana Tangamon (1986: 71-93) studied that “The Consciousness in Energy
Conservation of Lower Secondary School Students in Bangkok™ with 410 numbers.
She found that students have moderately mind which high in girls. Thereby,
parameters of residence places, parents education and parent’s income, they haven’t
effect on student mind.

Chatchai Jeamamornrat (1988: 72-90) studied about “A Study of the Value of
Energy Saving of the Secondary School Students in Educational Region 5 with 385
numbers. He found that a positive mind for 98.44% and effective parameter are sex,
study result, and modern. Particularly, parameter of parent’s education perceive, and
ex-class behavior, they haven’t effect on their mind.

Jullada Chaihuadcharoen (1983: 73-175) studied about “Factors Influencing
Bangkok Housewives’ Energy Saving Behavior”. The sample groups of 408 numbers
were asked by questionnaire through grade 6 primary students. She found that they
have medium level of economize. Thereby, parameters which influenced in personal
factor is family numbers, stimulated factor are information perceive, attitude to
economize, knowledge about electricity economized. When influenced factors are
analyzed by variable analysis and various identity technique, found that 6 members in
sampled group have more information perceive. Groups have position attitude and

well knowledge should have more economized behavior than sub groups.
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Chantaras Saengthong (1996: 34-121) studied about “The Opinions of
Conservation on the Daily Life Usage of Electrical Energy in the Private Sector” with
260 numbers. She found that almost official have a positive think to conserve. The
influenced parameters are education level, own income, resident type, TV, radio,
newspaper, co-worker, family and neighbor.

Somchit Bourtade (2000: 67-104) studied about “Energy Conservation
Behavior of Elementary School Students in the Office of Bangkok Metropolitan
Primary Education” with 1,267 numbers. He found that the grade 2 students whose
more knowledge in energy and conservation, have position attitude and more correctly
conserved behavior. This is relation between knowledge and attitude which have more
effect to energy conservation behavior than other. This other is sex, parent education,
knowledge and attitude. Similar to grade 4 students with relation ship between
parameters effective their behavior. These are mother’s education and attitude,
knowledge and attitude, sex knowledge and attitude. At the view point that mother’s
education, knowledge and attitude can be explain to energy conservation behavior.
The grade 6 students, girls have more correctly behavior than boys. Thus, students
whose well knowledge in energy and conservation, have positive attitude will have
more correctly behavior. An information percept is important to energy conservative
behavior, not found a relationship between co-effective parameter on behavior. In
summed image, sex, mother’s education, knowledge and attitude can explain to energy
conservation behavior.

Orapan Hengnalen (1999: 45-61) studied about “Knowledge and practice on
Electric Power Conservation of Nurses in Hospitals under the Ministry of Public
Health Nonthaburi Province” with 217 numbers. She found that major amount of
nurse have medium knowledge to energy conserved. They have correctly behavior
with knowledge and practiced have too low level of positive relation.

Chithatai Pattiyanon (1999: 50-82) studied about “The Study of Knowledge,
Attitudes Practices of Mahidol University’s Personnel at Salaya Campus about
Electrical Energy Saving” with 308 numbers. She found that the sampled group has
high level knowledge about electricity energy. They have respected and every time
practice, thereby, knowledge has related with education level, work position with

information perceived. Particularly, knowledge has no relationship with age and sex,
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for the objective has related with education and position, but not with age, sex and
information perceived. In practical, it has no related on whatever, moreover, it found
that objective has relation with practical, but not with the knowledge.

Ekachai Suntornpas (2000: 51-97) studied about “The Participation of
Bangkok Aviation Fuel Services Public Co.,Ltd.’s Employees in Electrical Energy
Conservation” with 233 members. He found that a medium level to participated,
thereby depend on information of general situation, government policy on electricity
conservation and economized and knowledge about electricity energy conservation.

Vilaiwan Vongthongsri (2001: 71-137) studied about “Major Factors Effecting
to Electrical Energy Conservation Behavior of Industrial Vocational Students, A Case
Study at Rajasitharam Technical College” with 210 numbers . She found that students
have medium knowledge, well objective, medium inspired, medium of information
perceived and suit in conservation behavior for medium level. When the consideration
on independent parameter relationship, it is found that knowledge about an appearance
by having relation with family’s income, purpose and objective, therefore knowledge
about purpose and maintenance are related with objective and home inspiration. The
inspirations from school have relation with mass communication and personal
conduct. In parameter of mass communication, it has related with personal conducted
and there’re four important factors analyzed which objective, inspiration from school
and home and family’ income.

Krisanaphong Poothakool (2001: 57-95) studied about “Electrical Energy
Saving Knowledge and Behaviors of Crime Suppression Division Police” with 309
numbers. He found that largely part of sample groups have intermediate level of
knowledge and less behavior to energy economized. Therefore, knowledge is
depended on sex, information perceived, work position, time period and work time
period. Electricity energy economized behavior is depended on education and
knowledge, except this, electricity energy economized and knowledge and behaviors
are related on each other.

Pavana Vajarasathira (2002: 49-67) studied about “The Electrical Energy
Saving in the Personnel Office at Thammasat University” with 375 numbers. This is
found that electricity economized in both centers Taprachan and Rungsit have

relationship with work period in this university. An economized policy perception and
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knowledge about electricity used with economized of Board of national energy policy
office. In particular, it has no relationship with sex, age, education, work type, except
these, it is found that there are three different working types that have similar in
electricity energy economized.

From research in energy conservation found that the energy conservation in
primary school level had never been studied and researched so far. Therefore
researcher was then interested in studying the knowledge, attitude, and practice of
energy conservation of the 6" grade in Bangkok, Nakornpathom and Samutprakarn
province where be used to participate in The Dawn Project before

Follow Variable Parameter

Knowledge, Attitude and Practice in Energy conservation

Charulat Prasertwanich (1987: 79) studied about “Knowledge and Opinions of
Mathayomsuksa Six Students in Bangkok Regarding Environmental Pollution” with
500 numbers. He found that they have high level of knowledge.

Chatchai Oncharoen (1990: 73) studied about “Knowledge and Opinions of
Mathayomsuksa Six Students in Samutprakan Province Regarding Environmental
Pollution” with 345 numbers. He found that they have an intermediate level of
knowledge.

Pattamavadee Vongsil (1990: 57) studied about “Knowledge and Application
of the Environmental Problems of the Upper Secondary School Students in Ayuthaya
Province” with 384 numbers. She found that they have an intermediate knowledge,

Nontalee Vichaphund (1981: 70-71) studied about ‘“Attitudes Towards
Environmental Problems of Upper Secondary School Students in Bangkok
Metropolis” with 340 numbers and found that they have high level of environment
problem attitude.

Kunlaya Sukpathue (1995: 139,153-154) studied about “The Relationship
between Attitude Towards Water Conservation and Perceived Water Conservation
Behavior of Mathayom Suksa Three Students, Bangkok Metropolis” with 513
numbers. She found that they have well behavior and well attitude.

Bundit Dulyarak (1998: 160) studied about “Attitude and Behavior Towards

Environmental Problems of Junior High School Students in Educational Region 2”
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with 395 numbers. He found that they have well attitude and behavior intention and
well behavior.

Amornrat Reegittisirigoon (1987: 27-70) studied about “Behaviors Concerning
Improvement and Conservation of Environmental Quality of Lower Secondary School
Students in Bangkok Metropolis” with 447 numbers. She found that they have well
behavior.

Wichan Maneechote (1992: 43-44) studied about “The Environmental
Conservation Behavior of Mathayomsuksa 3 Students in Songkhla Province” with 385
numbers. He also found that they have a real and ideal behavior in moderate level.

Gender

Aliamo (1969:5427A) studied about factor which influenced on environment
problem understanding of high-school students. The studied factor are sex, self
respected in related with environment, environment problem solving opportunity,
knowledge about environment problem. Researched given result that was men and
women students have no different in favor value as statistic important. Student in
every level would concern economic reason as the first reason which create
environment problem and each level recognized the problem in accordance with
student’s level.

Zacher (1974:4883A) studied about factors affecting the environmental
knowledge of eleventh grade students in Montana. It aimed to study each variable
affecting the environmental knowledge. Samples were student from 6 school and 463
students. The research resulted that sex was a factor to create environmental
knowledge.

Perkes, Albert Cordell, (1974:4917A-4915A) surveyed the environmental
knowledge and environmental attitude of student grade 10 and 12 from 5 schools
around the lake and 6 western states by Grade 10 students 30 persons for each, Grade
12 students 30 persons from 199 schools, 5 places around the lake including Illinois,
Indiana, Michigan, Ohio, Wisconsin States and school in western states: Alaska,
California, Hawaii, Nevada, Oregon, and Washington. The research revealed that :

1. Environmental knowledge score of male student was higher than female,

but general environmental attitude was not significantly different.
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2. Environmental opinion score of grade 12 students was higher than grade
10, but knowledge score was not significantly different.

3. Environmental attitude in female and male students are different, and

different level of student also have different environmental attitude as well.

Richmond, James Malcolm, (1977:5016A) surveyed environmental knowledge
and environmental attitude of high school grade 5 students in British with objective to
study elementary data of environmental knowledge and believe, and determine the
relationship between such knowledge and believe in order to enhance environmental
curriculum development. The samples were 11,000 students from 383 schools. The
result found that male and female have indifferent environment attitude significantly
in statistic.

Primpraow  Chitpentom (1990: 46,60,76,41) studied about “Knowledge,
Attitude, and Practice of Prathom Suksa Six Students in School Under the Jurisdiction
of Bangkok Metropolitan Administration Concerning Environmental Pollution” found
that primary school grade 6 students in Bangkok school with different gender had no
different knowledge and environmental pollution practice, but different environmental
pollution attitude.

Utumporn Phailin (1997: 85,108,133) studied about “Knowledge, Attitude and
Practice of Prathomsuksa Six Students Towards Environmental Conservation of
Bueng Boraped in Nakornsawan Province” with 202 numbers. She found that both of
masculine and feminine students have these no different, but their practical are
different each other.

The result found that gender was both related and not related to dependent
variable. Consequently, researcher thought that the school participated in The Dawn
Project would provide the instruction process related to energy conservation to their
student in accordance with such project concept. She then constructed the assumption
that male and female student have no different knowledge, attitude, and the practice in
energy conservation.

Residential Status

Supajaree  Wajeepiwat (1990: 88,90) studied about “Knowledge, Attitude and
Experience about sex and AIDS: The Study of Male Students in Grade 12 in
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Bangkok”. She found that their sexual knowledge differential depended on resident
home, but in AIDS attitude is no different.

Chanognart Choopayak (2002: 23) studied about knowledge, attitude and
behavior in food consumed of post high school students demonstrate school of the
University department in Bangkok” with 600 numbers. She found that students whose
different parent have these no different.

Ratana Tangamon (1986: 83) studied about “The Consciousness in Energy
Conservation of Lower Secondary School Students in Bangkok™ with 410 numbers
and found that a consciousness level depended on residence place.

Tarco and Associate (referred from Taweewan Leerepan, 1982: 28) was
studied about narcotics used in the college students. The sample groups are Philippines
University student, Art College and Diliman University in Quezon City. They found
that the students who are not living with parents should have more narcotics used.

From such research, researcher then constructed the assumption that the
student in different resident status would have different knowledge, attitude, and the
practice of energy conservation.

Education Level of Superior

Phanphat Panichjaroen (1990: 53) studied about “Knowledge, Attitude and
Practice of Mathayom Suksa Six Students in Bangkok Metropolis Concerning
Environmental Pollution” with 648 numbers. She found that large part students have
different knowledge and practice but no different attitude.

Suporn Jaogasigon (1996: 55,64) studied about “The Knowledge and Practice
Concerning Water Conservation of Mathayomsuksa 3 Students in Nakhonpathom
Province” with 410 numbers which found that their knowledge and practice is not
depended on parents education.

Cahnoknat Choopayak (2002: 23) studied about knowledge, attitude and
behavior in food costumed of post-high school students in demonstrate school within
University department in Bangkok™ with 600 numbers. She found that students whose
parent’s education different, their knowledge, attitude and behavior are not different.

From such above research, researcher constructed the assumption that the
student who have superior’s different education level would have different knowledge,

attitude, and the practice of energy conservation.
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Occupation of Superior

Krisaya Boonthong (1992: 48-49,56-57) studied about “Knowledge and
Attitude of Pratom 6 Students Toward Pesticide Usage in Nakornchaisri District
Nakornpathom Province” with 303 numbers. She found that their knowledge and
attitude independent from parent’s occupation.

Suwimon Thongpradit (1999: 69,76) studied about “Knowledge and Attitude
of Mathayomsuksa 3 Students in Ratchaburi Province Toward Pollution of Solid
Waste and Hazardous Waste” with 378 numbers. She found that their parents which
different occupation and knowledge, but their attitude are not different.

Wiparat  Kitisupornphan (1996: 110-111) studied about “The Factors
Influencing High School Students’ Knowledge of the Environmental Issues Posed by
Nuclear Power Plants” with 400 numbers. She found that father’s occupation have
influenced on knowledge while mother’s occupation have not.

Aim-orn Kittiranakornkul (2000: 69-70,73-74) studied about “Knowledge and
practices on how to separate solid waste among Prathomsuksa six students in schools
in the Bangkok Metropolis : Bangkapi district”. She found that knowledge depended
on parent’s occupation, but not practical.

Wichan Maneechote (1992: 49-55) studied about “The Environmental
Conservation Behavior of Mathayomsuksa 3 Students in Songkhla Province”. He
found that their parent’s occupation have influenced on behavior.

Amornrat Reegittisirigoon (1987: 43-57) studied about “Behaviors Concerning
Improvement and Conservation of Environmental Quality of Lower Secondary School
students in Bangkok Metropolis” with 447 numbers. She found that mother’s
occupations have influenced to behavior, but father’s occupations have not.

From such above research, researcher constructed the assumption that the
student who have superior’s different occupation would have different knowledge,
attitude, and the practice of energy conservation.

Study Result

Krisaya Boonthong (1992: 51, 59) studied about “Knowledge and Attitude of
Pratom 6 Students Toward Pesticide Usage in Nakornchaisri District Nakornpathom
Province”. She found that they have different knowledge by study result, but not
different attitude.
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Utumporn Phailin (1997: 88, 112, 136) studied about “Knowledge, Attitude
and Practice of Prathomsuksa Six Students towards Environmental Conservation of
Bueng Boraped in Nakornsawan Province”. She found that their knowledge is not
depended on study result, but different in attitude and practice.

Suporn Jaogasigon (1996: 55,63) studied about “The Knowledge and Practice
Concerning Water Conservation of Mathayomsuksa 3 Students in Nakhonpathom
Province” and found that knowledge is depended on average score, but not different
practical.

Wichan Maneechote (1992: 49) studied about “The Environmental
Conservation Behavior of Mathayomsuksa 3 Students in Songkhla Province”. He
found that study result has influenced on behavior.

Aim-orn Kittiranakornkul (2000: 70, 74) studied about “Knowledge and
practices on how to separate solid waste among Prathomsuksa six students in schools
in the Bangkok Metropolis : Bangkapi district”. She found that knowledge depended
on study result, but practical is not.

For this research, researcher constructed the assumption that the student had
different study result would have different knowledge, attitude, and the practice of
energy conservation

Participation to environment activities as superior talk, internal and
external activity and ever been a member of environment and energy
conservation club.

Zacher (1974: 4883A) studied about “A study of factors affecting the
environment knowledge of grade 11 students in Montana”. Researcher was found that
study about environment in school and local influenced to environmental knowledge.

Andrews, David Michael (1978: 3493A) studied about “Relationship between
cognition domain, affective domain, and behavior domain related with environment
study program. The sample group is grade 6 students with 58 numbers and found that
ex-class activity has a relationship with objective which related.

Wiparat Kitisupornphan (1996: 109) studied about “The Factors Influencing
High School Students’ Knowledge of the Environmental Issues posed by Nuclear
Power Plants”. She found that ever been the environment conservation club has no

influenced on their knowledge.
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Suporn Jaogasigon (1996: 60, 62, 69, 70) studied about “The Knowledge and
Practice Concerning Water Conservation of Mathayomsuksa 3 Students in
Nakhonpathom Province” and found that this is not depended on activity participation
and ex-class knowledge source.

Wanlee Kanchanakitsakul (1996: 39, 91) studied about “Knowledge and
Attitudes of The First Year Nursing Students of Mahidol University Toward Solid
Waste Disposals”. She found that the attitude is not depended on ever been member of
environment group or club.

Aim-orn Kittiranakornkul (2000: 71, 75) studied about “Knowledge and
practices on how to separate solid waste among Prathomsuksa six students in schools
in the Bangkok Metropolis : Bangkapi district”. She found that knowledge depended
on environment activity participation, but not in practical.

In this research, researcher then constructed the assumption that the student
participated in energy and environmental conservation activities would have different

knowledge, attitude, and the practice of energy conservation.
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CHAPTER 3
RESEARCH METHODOLOGY

This study about knowledge, attitude and practice in an energy conservation of
primary study under the Dawn Project is survey research with narration or description.
The data was collecting from questionnaire constructed by data and study reported
investigation. Therefore, to covering context and research’s objective accuracy are as

the following:

1. Population and Sample Size in this Research.

Population in this research is the sixth grade student in 2002 education year of
the Office of Primary Educational Commission in Bangkok bound and peripheral area
under the Dawn Project for 21 schools by multi-sampling method.

1) The sample size of population was calculated by Taro Yamane’s formula
(1973: 727) and specified the sampling error at 0.05. The calculation formula is:

P N
= me_z)
Sample size calculation formula
When n = sample size

N

population size

e = sampling error, the error for this case = 0.05

Thus, sample size for this research is:

o 2944
1+2,944(0.052)

From this formula, the research’s sample size is 353 samples.
2) Then, grouping 21 schools by student quantity and school size as the
follow rules :
Large school with students from 901 up is totally 10 schools.
Medium school with students from 301 to 900 is totally 9 schools.

Small school with students from 300 down is totally 2 schools.
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3) Taking the student population in each school size to calculate the sample

size for each group by the formula:

Student sample of whole population x numbers of students in each school group

All population number

Thus, the sample size of each school group is:

353%x2,321

Large school ——— =279  samples
2,944
Medium school e =64 samples
2,944
Small school LI 5 samples
2,944

4) Taking to interpolate the sample size for each school from formula:

Sample size of each school group

Number of school for each group

Large school % =279~28 samples
. 69
Medium school ) =79=8 samples
6
Small school 5 =3 samples

5) Then, distribute the questionnaire into each school accordingly by large

school 30 sets, small and medium 10 sets for each. Total questionnaires are 382 sets.
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Table 1 Total sixth grade students in each school
School Size Province Student | Sample Number of
Number Size Questionnaire
Large size
1. Wat Nung Bangkok 244 28 30
2. Sainumthip Bangkok 216 28 30
3. Rajwinitt Bangkok 500 28 30
4. Pranelwatchara Samutprakarn 249 28 30
5. Wat Dansumrong Samutprakarn 345 28 30
6. Wat Suansom Samutprakarn 216 28 30
7.Wat Bangpliyai Klang | Samutprakarn 203 28 30
8. Wat Prapatonejedee Nakornpathom 98 28 30
9. Wat Kokprajedee Nakornpathom 90 28 30
10. Wat Donwai Nakornpathom 160 28 30
Medium size
1. Suankularb Palace Bangkok 92 8 10
2. Wat Ratpothong Samutprakarn 59 8 10
3. Wat Krunok Samutprakarn 58 8 10
4. Wat Paked Samutprakarn 52 8 10
5. Wat Yai Samutprakarn 112 8 10
6. Wat Takong Nakornpathom 62 8 10
7. Wat Lumhey Nakornpathom 62 8 10
8. Wat Konglad Nakornpathom 42 8 10
9. Ban Klongmai Nakornpathom 40 8 10
Small size
1.Wat Bangnumpungnoi | Samutprakarn 11 3 6
2. Wat Tongnoi Nakornpathom 33 3 6
Total 2,944 358 402
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2. Research Tools

This research was adopted questionnaire as a tool created from the studied
context of conservation and energy followed the primary education curriculum in B.E.
2521 (Revised B.E.2533) including the context of the Dawn Project and related
documents which composed of 4 components of questionnaire.

Part 1: is about personal characteristic factor such as gender, resident status,
superior’s education level, and superior’s occupation, study result, an environment and
energy conservation activity participation. These are close tipped multiple choices
with 6 main items.

Part 2: examine about energy and conservation knowledge. It was built
followed the Dawn Project’s way and context of 1-6 primary education course study.
These contexts are:

1. General energy knowledge and energy conservation are 4 items.

2. Conservation and knowledge about direct energy usage are 6 items.

3. Conservation and knowledge about indirect energy usage are 10 items.

Scoring Method

As the 4 options of multiple choices questionnaire, a correct answer for 1
scored, wrong answer for 0 scored. These are 20 questions, then process the score and
classify into 3 score ranges:

High-level knowledge in energy conservation is scored from third quartile or
from 75% up (15-20 points).

Medium-level knowledge in energy conservation is scored from second to third
quartile or from 50% to 74% (10-14 points).

Low level knowledge is scored lower than second quartile or less than 50% (0-
9 points).

Part 3: is the question about an energy conservation attitude built in accordance
with the Dawn Project for 10 items which are classified into 4 positive items and 6
negative items.

Scoring Method

The scoring method was applied from Likert Scale, 4 choices for each item.

The scoring is as the following:
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Positive Attitude Strongly Agree 4 points
Agree 3 points
Disagree 2 points
Strongly Disagree 1 point

Negative Attitude Strongly Agree 1 point
Agree 2 points
Disagree 3 points
Strongly Disagree 4 points

These attitudes of energy conservation are divided into 2 levels:

Positive attitude of energy conservation was scored from 70% up (31-40
points)

Negative attitude of energy conservation was scored less than 70% (10-30
points)

There are 4 positive items such that: item 6 “Somkid joins an environment and
energy conservation club and will persuade others, t0o.”, item 8 “energy has a benefit
if use and keep it suit”, item 9 “choose number 5 label electricity saved of appearance
or energy star”, item 10 “energy conservation is an important of nationalist”. Among 6
negative items, item 1 “a children ,not responsibility for energy conservation”, item 2
“increasing energy usage does not affect the national economic”, item 3 “resident
group is most used energy”’, Item 4 “reduced fuel, not need to concern”, item 5 “huge
energy available, not need to conserved, and item 7 “fuel usage not cause environment
problem”.

Part 4: it is a question about energy conservation practice. This question was
built from the Down Projects laid on human daily behavior. Its content was separated
into direct energy conservation 2 items and indirect one 8 items.

Scoring Method

This scoring and correct practice level was applied from Likert Scale. There

are 10 items with 4 choices for each item, a scoring method are:

Positive Sentence Practice as habit 4 points
Usually practice 3 points
Sometimes practice 2 points

Never practice 1 point
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Negative Sentence Practice as habit 1 point
Usually practice 2 points
Sometime practice 3 points
Never practice 4 point

The energy conservation practices are divided into 3 levels:

High correct practice level is scored from third quartile on 75% up (33.40
points).

Intermediate correct practice level is scored from second to third quartile or
from 50% to 75% (25-32 points).

Low correct practice level is scored less than the second quartile or less than 50

% (10-24 points).

3. The Research Tool Development

The research tool development is as the following:

1. The researcher was revised on literal, theory, and concept about
knowledge, attitude practice in energy conservation. There were the explorations from
website of the Ministry of Energy
http://203.150.24.8/statpage/ ENERGY 2002/sitenerthai.pdf including Thai and foreign

text book, research projects which were composed of an energy conservation and
variable context. These contexts were taken for building questionnaire.

2. The energy conservation’s context was built an analysis table. These are in
specified concept and frame, and relate with the literal revise shown in Table 2, 3 and

4.
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Table2 : Knowledge context of energy and an energy conservation analysis

Learning Theory Learning Level
Know- | Compre- Usage Analysis Syn- Evalu- Total
Context ledge hension thesis ation
1. General knowledge 3 items 1 item 4 items
and energy @527 (18)
conservation.
2. Conservation and 5 items 1 item 6 items
knowledge about (3,49, (13)
direct energy usage. 12,15)
3. Conservation and 3 items 6 items 1 item 10 items
knowledge about (11,14, (6,7,8,10, )
indirect energy usage. 20) 16,19)
Total 8 items 3 items 7 items 2 items 20 items

The Table 2 was built from Bloom’s knowledge classification (Bloom and others,
1956: 90-109) which is consisted of knowledge, comprehension, usage, analysis, synthesis,

and evaluation.

Table3 : Attitude context analysis of energy conservation, identified by message

type
Attitude feature Message Type
Positive Negative Total

Context of Attitude Message Message
1. Problem perspective and 5 items 5 items

comprehensive. (2,3,4,5,7)
2. Responsible mind and 4 items 1 item 5 items

problem solving (6,8,9,10) (1)

participation.

Total 4 items 6 items 10 items
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Table4 : Practical context analysis of energy conservation, identified by

message type

Practical feature Message Type

Positive Negative Total

Practice Message Message

1. Direct energy conservation 2 items 2 items

(6,9)

2. Indirect energy conservation 7items 1 item 8 items
(1,2,3.,4, (5)
7,8,10)

Total 9 items 1 items 10 items

3. When the tools were built, then their send to the thesis regulation board and
the qualifications. Master Thongchai Poolsawadi of Wat Chanasongkram School.
They were improved it for this language correctly and clarity, contain validity
followed the dawn project’s content and course study.

4. Try out with the sixth grade students of Wat Plubplachai School and Wat
Chanasongkram School. These schools are in the Office of Primary Educational
Commission in Bangkok. This tried out with 30 students each schools, 60 students
totally in November 2002.

5. The tool quality analysis is divided into :

5.1 The knowledge about energy, conservation, and quality analysis by :
5.1.1 Difficulty and Discrimination Power, by 25% technique to be
assorted questions, which rates 0.20-0.50 difficulty and 0.2 and more discrimination

power. These are done from this formulas:

_PU+PL

Difficulty Value P .

Discrimination Power r =PU-PL
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Where P = Difficulty
PU = Right answer people proportion in high group equal to Ru / f.
PL = Wrong answer people proportion in low group equal to R1/f.
Ru = People number in high group who have right answer on that item.
R1 = People number in low group who have right answer on that
item.
f = People number in both low and high groups

5.1.2 Reliability is applied from Kuder-Richardson formula KRy.
This formula depends on the difficulty on each item, it was developed by Kuder and

Richardson as:

o ex E

e

ry = Reliability of questionnaire

K = Questionnaire numbers

S* = Variance

p = Right answer ratio on each item equal to R/N, when R demote

to right answer number on that item and N demote to total
interviewee.
q = Wrong answer ratio on each item equal to 1- p
Quality analysis result of energy knowledge and energy conservation
questionnaire are as the following:
Difficulty and Discrimination Power are under rule question 17 items and out
of rule 3 items, Therefore, adjusted to:
Reliability = 0.65
5.2 The scale of attitude and practice to an energy conservation were
analysis as the following :

5.2.1 Discrimination Power of question by t-test.

,_ XH-XL

ISE+58}
n

Formula



Fac. of Grad. Studies, Mahidol Univ. M.Ed. (Environmental Education) /69

XH = Average score of high scored group.
XL = Average score of low scored group.

S, = Variance of high scored group.

S}/ = Variance of low scored group.

n = Answer or numbers in each groups.

The questions were assorted for t value from 1.75 and more. These are able to
used, thereby, the attitude scales are under rule questions and out rule for 1 item then it
is adjusted. The practical scales are under rule questions for 8 items and 2 items out,
then their adjusted.

5.2.2 The Validity Value of Cronbach

a=—2 {1—2%}

7o v,

o = Reliability

n = Question numbers

v, = Variance of score for each item
v = Variance of total score

The quality analysis of validity in attitude scale is 0.66 and practical scale =

0.54

4. Data Collection Method

Data collection is separated into 2 steps:

1) Send the inscription on behalf of the Department of Social Science and
Humanity faculty, Mahidol University to the Board of National Primacy Education
Secretary for the data collecting permit. This was done with the sixth grade primacy

students of the schools, under the Office of Primary Educational Commission in
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Bangkok and the metropolitans, which have joined the Dawn Project. There are 21
schools with 402 students.

2) When this data collecting was allowed in March, the researcher by self led
questionnaires and permitted the inscription to every school. For the kindly of every
school, which sent the questionnaire back by post, these were 392 lacked and 32
uncompleted answers. Then, the researcher had 360 questionnaires to process for this

analysis.

5. Statistic Method for Data Analysis

When the step of data collecting was finished, then scoring accuracy to
improve and score knowledge test forms, attitude, and energy conservation practice of
the Down Project students to be calculated by accomplished program.

1. The analysis of explain to the general character of sample groups,
knowledge, attitude, and practice was used descriptive method thereby, frequency
distribution, percentage, mean, and standard deviation.

2. The test of relationship between independent and dependent variable used

Chi-Square statistic.
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CHAPTER 4
RESULT

This research has studied about knowledge, attitude, and practice in an energy
conservation of primacy student under the Dawn Project. The researcher chose the
sixth grade primacy students to study. The data-collecting tool is the questionnaires.
There were 32 incomplete issues, and then research had 360 complete issues to

process for analysis. The research consequence was presented by description followed:

1. General Characteristic and Proportion of Sample Group

General characteristic of sample group is the sixth grade primacy student under
the Dawn Project in the Office of Primary Educational Commission. They are
gathered by the questionnaire, which consists of gender, resident status, superior’s

education level, superior’s occupation, study result. Frequency and percentage present

them.

Table5 : Numbers and percentage of the student’s feature classified by
gender, resident status, superior’s education level, superior’s
occupation, study result
General Feature Number Percent

Gender
Female 220 61.1
Male 140 38.9
Total 360 100
Resident status
With father 13 3.6
With mother 50 13.9
With father and mother 266 73.9
With other persons 31 8.6

Total 360 100




Patthinee Pisespongsa Result/ 72

Table5S : Numbers and percentage of the student’s feature classified by
gender, resident status, superior’s education level, superior’s

occupation, study result (cont.)

General Feature Number Percent

Father’s education level

Primary School 134 48
Secondary School 37 13.3
High School or equivalent 35 12.5
Minor-bachelor or equivalent 2/ 0%
Bachelor or equivalent 33 11.8
Higher than bachelor 13 4.7
Total 279 100

Mother’s education level

Primary School 175 55.4
Secondary School 37 11.7
High School or equivalent 34 10.8
Diploma or equivalent 23 a3
Bachelor or equivalent 39 126
Higher than bachelor 8 2.5
Total 316 100

Superior’s education level

Primary School 14 452
Secondary School 4 12.9
High School or equivalent 4 12.9
Diploma or equivalent 1 3.2
Bachelor or equivalent 7 22.6
Higher than bachelor 1 3.2

Total 31 100
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Table5S : Numbers and percentage of the student’s feature classified by

gender, resident status, superior’s education level, superior’s

occupation, study result (cont.)

General Feature Number Percent

Father’s occupation

In government office 34 12.2
In enterprise sector 13 4.7
In private sector 63 22.6
Own business 90 k% ]
Others 79 28.3
Total 279 100
Mother’s occupation
In government office 26 8.2
In enterprise sector 4 1.3
In private sector 57 18
Own business 123 38.9
Others 106 59.5
Total 316 100

Superior’s occupation
In government office 2 6.5

In enterprise sector - -

In private sector 5 16.1
Own business 13 41.9
Others 11 35.5
Total 31 100
Study result

Very good level (3.1-4.0) 192 533
Good level (2.1-3.0) 132 36.7
medium level (1.1-2.0) 33 9.2
Low level (Lower than 1.0) 3 0.8

Total 360 100
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From Table 5, found that large part student is female with 61.1% and resident
status has 73.9% with own parents. The superior’s education and occupation was
considerate and found that students whose answer about father with 279 students, they
have stayed with only father and parents. Most fathers finished primary educations for
48.0% and most have own business for 32.3. The students, who have answered about
mother with 316, they stay with only mother and parents. Most mothers finished
primary education for 55.4% and had their own business 38.9%, mostly. For the
students whose stay with other person for 31, most superiors’ finished primary
education for 45.2% and had their own business 41.9%, mostly. Most students have
very good (3.1-4.0) study result with 53.3% and only 0.8% are in low level class than

1.0 which male student at all.

2. The Energy Conservation Participation
This is consisted of participated with superior, in- external school. There are

presented by frequency and percentage identified by the table.

Table 6 : Number and percentage of an energy conservation participation of
students classified by frequency of discussion with superior,
school’s internal and external activities participation, throughout

being the member of energy conservation and environment club

Participation Number Percent

Discussion with superior

Usually 46 12.8
Often 106 29.4
Sometimes 184 51.1
Never 24 6.7

Total 360 100

School’s internal activities participation
Used to 179 49.7
Never 181 50.3
Total 360 100
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Table 6 : Number and percentage of an energy conservation participation of
students classified by frequency of discussion with superior,
school’s internal and external activities participation, throughout
being the member of energy conservation and environment club

(cont.)

Participation Number Percent

School’s external activities participation

Used to 136 37.8
Never 224 62.2
Total 360 100

Member of energy conservation and environment club
Yes 60 16.7
No 300 83.3
Total 360 100

From Table 6, found that most students have a reservation participate by
sometimes talk with whom superior for 51.1%, often 29.4%, usually 12.8% and never
6.7%. They most internal school activity participation for 49.7, but external is only

37.8%. They are used to join conservation club 16.7%.

3. Conservation and Energy Knowledge

The total score of this is 20 points, processed from 360 questionnaires. There is
3 type of sentient, general knowledge about energy conservation with 4 items, direct
conservation with 6 items and 10 items of indirect. There are presented in form of

percentage and frequency identified table, followed Table 7:
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Table7 : Number and percentage of students who have answered in correctly of

energy and conservation

Content Number Percent
(N=360)

1. Kind of energy causing mostly to environment 296 82.2
2. Meaning of an energy conservation 156 43.3
3. Energy conservation of light type 181 50.3
4. Electricity energy conservation 203 56.4
5. Environment and energy conservation 178 49.4
6. Conservation and environment material choosing 205 56.9
7. Conservation food container choosing 321 89.2
8. Used paper management 234 65

9. Saved energy refrigerator usage 288 80

10. Waste water management 303 84.2
11. Indirect energy conservation 245 68.1
12. Saved energy television usage 270 75

13. Saved energy transportation usage 210 58.3
14. Water saving 291 80.8
15. Saved energy ironing 256 71.1
16. Saved energy fertilizer choosing 257 82.5
17. Substitute energy 203 56.4
18. Cause of increased energy using in annual 95 26.4
19. An energy conservation food consume 249 69.2
20. Indirect energy conservation 94 26.1

From Table 7, found that most correct answer is question 7 that about food
container chosen with 89.2% correct answer. The most wrong answer are in question
20 about indirect energy conservation with 26.1% correct answer, minority, 26.4%
correct answer in question 18 that about caused of increasing used of energy every

year.
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The question‘s content was considerate and found that the general knowledge
about an energy conservation. Most correct answer comes from “most pollution
energy “for 82.2%. in contrast, the correct answer were less than 50% from “meaning
of an energy conservation” and” caused of increasing used of energy” for 43.3%and
26.4%.

The knowledge about direct energy conservation, most correct answer is in
saved energy refrigerator for 80.0% minority, 75% of saved energy television usage.

The knowledge about indirect energy conservation, most correct answer is
environment and energy conservation food container chosen with 89.2%. Minority,
84.2%about remained use water managing method. In contract, item which less than
50% correct answer is question 5 about environment and energy conservation with

49.4% and 26.1% of indirect energy conservation.

Table8 : Numbers and percentage of primary students, identified by energy

conservation knowledge level

Energy conservation knowledge level Number Percent
(N=360)
Low level (0-9 point) 64 17.8
Medium level (10-14 point) 172 47.8
High level (15-20 point) 124 34.4

X =12.71 Minimum score =2 Maximum score = 19 S.D.=3.29

From Table 8, found that 47.8% of student have an intermediate knowledge
level, minority 34.4% high level and low level for 17.8% The mathematics mean is
equal to 12.7%, minimum score which 2 and 19 point highest. The standard deviation

is equal to 3.29.

4. Attitude toward Energy Conservation
The attitude measurement has 10 questions, separated into 4 positive and 6
negative. Thereby, processed and presented by frequency, percentage, and favor base

table of each message from 360 students, illustrated in Table 9.
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Table9 : Numbers, percentage and mode of students, identified by an energy

conservation attitude

Agreement Strongly Agree Agree Disagree Strongly Disagree

Level | Number | Percent | Number | Percent | Number | Percent | Number | Percent Mode

Message (N=360) (N=360) (N=360) (N=360)

1. Energy 182 50.6 111 30.8 42 11.7 25 6.9 Strongly
conservation is
agree
not children

responsibility *

2. Increasing 114 317 148 41.1 72 20 26 7.2 Agree
energy usage

dose not impact
on country

economic

| 20 5.6 105 2077 207 57.5 28 7.8 Disagree
3. Resident group

users mostly use

energy *

4. Reducing of 69 19.2 161 44.7 89 24.7 41 11.4 Agree
fuel amount does
not student

concern*

5. There are a lot 210 583 98 N 30 83 22 6.1 Strongly

of energy
quantity, not be agree
needed to

conserve*®

6. Somkid joins 256 71.1 87 24.2 10 2.8 7 1.9 Strongly
the conservation
agree
club and will

persuade others *

7. Fuel usage 69 19.2 184 51.1 75 20.8 32 8.9 Agree
does not make
environment

problems *

244 67.8 96 26.7 15 4.2 5 1.4 Strongly
8. Energy has

benefit, use and agree

prove it suit
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Table9 : Numbers, percentage and mode of students, identified by an energy

conservation attitude (cont.)

Agreement Strongly Agree Agree Disagree Strongly Disagree

Level | Number | Percent | Number | Percent | Number | Percent | Number | Percent Mode

Message (N=360) (N=360) (N=360) (N=360)

9. If we want to 180 50 158 439 18 s 4 ) Strongly
buy an appliance,
we should choose agree
5th label or

Energy Star

10. Energy saving | 25 69.7 95 26.4 6 1.7 8 2.2 | Strongly
is the national

point

* Negative Message

From Table 9, it is found that most 3 position messages which students’
approval are “it should be persuaded others to an environment and energy
conservation club’s participants”, “an energy save is the national essential”, “an
energy has a benefit use and prove it suit”. Their percentage are 71.1, 69.7 and 67.8 in
serried.

This is only negative message which most disagree among students, “the
resident user group is maximum used of energy”. The negative message with extreme
agreement for 58.3% energy, has a huge quantity, not needed to be conserved”.

Finally, most agree message is

51.1%.

“ fuel usage not make an environment problem”,

Table 10 :  Numbers and percentage of students, identified by an attitude

about an energy conservation

Attitude level to energy conservation Number Percent
(N=360)
Negative attitude (10-30 point) 120 333
Positive attitude (31-40 point) 240 66.7

X =31.76 Minimum score =19  Maximum score =40 S.D. =4.08
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From Table 10: it is found that 66.7% of students have a positive attitude with
31.76 of mathematics mean. There are 19 and 40 points of lowest and maximum score.

The standard deviation that equals to 4.08.

5. The Energy Conservation Practice
This part has 10 questions with 8 positive and 2 negative messages. The

numbers processing, percentage and mode is shown in Table 11.

Table 11 :  Number, percentage and mode of the students, identified by

practice
Practice Practice as habit Usually practice Sometimes Never practice
Frequency practice
Mode
Number | Percent Number | Percent | Number | Percent | Number | Percent
Activity
(N=360) (N=360) (N=360) (N=360)
. Spend a free 51 14.2 135 37.5 161 44.7 13 3.6
time in reading or Someti
outdoor playing mes
for instead of practice
computer game
2. Eat fast-food 46 12.8 253 70.3 47 13.1 14 3.9 Usually
practice
3. Tell a teacher 46 12.8 117 32.5 168 46.7 29 8.1 | Someti
when the water mes
tap was leak practice
4. Use a Tiffin or 73 20.3 135 37.5 107 29.7 45 12.5
polymer Usually
container rather practice
than foam one
3.0pen water tap 148 41.1 138 383 41 11.4 33 9.2
while brushing
. Practice
teeth, washing .
as habit
hair or taking a
bath
6.Switch off the 175 48.6 117 325 58 16.1 10 2.8 ‘
electric appliance Practice
as habit
when it was done
7. Use two pages
pag 109 30.3 137 38.1 100 27.8 14 3.9 Usually
of paper .
practice
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Table 11 :  Number, percentage and mode of the students, identified by

practice (cont.)

Practice Practice as habit Usually practice Sometimes Never practice
Frequency practice
Mode

Number | Percent | Number | Percent | Number | Percent | Number | Percent
Activity

(N=360) (N=360) (N=360) (N=360)
7. Use two 109 30.3 137 38.1 100 27.8 14 39 | Uswally
pages of paper practice
E' Use textile 16 44 62 17.2 174 483 108 30 | Sometim

ag for es

shopping practice
9. Open a Practice
refrigalAthr 174 48.3 121 33.6 57 15.8 8 22 as habit
while using
only
10. Separate Sometim
garllleh befuge 51 14.2 93 25.8 169 46.9 47 13.1 os
dropping practice

From Table 11, it is found that a positive message that most sample group
practice unit to be habit is switch or plug off when finished the appearance usage with
48.6%. Minority, it is about the refrigerator opened for 48.3%. The message which
sometimes practices are the textile usage with 48.3% and garbage separation with
46.9% followed. The negative message which most students practice unit to be habit is

water value opened with 41.1% and usually practice 70.3% for fast food eaten.

Table 12 :  Number and percentage of the student, identified by an energy

conservation practice level.

Practice level to energy conservation Number Percent
(N=360)
Low level (10-30 points) 80 22.2
Medium level (25-32 points) 234 65
High level (33-40 points) 46 12.8

X =26.68 Minimum score=16 Maximum score =37 S.D. =3.99
When an energy conservation practice scored summary was consideration, it is

found that 65.0% has an intermediate level. Minor, 22.2% was in a low level and 12.8
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in a high level. The mathematics mean equals to 27.67, lowest and high test scored, 16

and 37 points, finally, the standard deviation for 3.99.

6. The Analysis Consequence of the Relationship between Independent Variable
and Energy Conservation Knowledge.

This is the analysis on the relationship of independent variable (i.e. gender,
resident status, superior’s education and occupation and study result) and an energy
conservational participation (i.e. superior conversation, in and ex terrier school activity
joined, and member of conservation club) with energy conservation knowledge. These
relationships were calculated by chi-square, thereby, 3 levels of each variable with
knowledge level presented. There are in the percentage and frequency identified table,

as Table 13-21:

Table 13 :  Relationship between gender and energy conservation knowledge
Knowledge Level il
Gender Low Medium High

Number (%) | Number (%) | Number (%) | Number (%)

Female 32 (8.9) 102 (28.3) 86 (23.9) 220 (61.1)

Male 32(8.9) 70 (19.4) 38 (10.6) 140 (38.9)
Total 64 (17.8) 172 (47.8) 124 (34.4) | 360 (100.0)

v =7.107 di”=" Significance = 0.029

There are most and female (28.3% and 19.4%) which have intermediate
knowledge level and 23.9% and 10.6% in the high level The chi-square equals to
7.107, when the relationship was examined, it is found that their knowledge
differential in statistic essential with 0.05 level. This level is not associated with based
assumption, “male and female students have indifferent knowledge’s about energy

conservation”.
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Table 14 :  Relationship between resident status and energy conservation
knowledge
Knowledge Level
Total
Resident status Low Medium High
Number (%) | Number (%) | Number (%) | Number (%)
With father 3(0.8) 7(1.9) 3(0.8) 13 (3.6)
With mother 10 (2.8) 25(6.9) 154.2) 50 (13.9)
With parents 44 (12.2) 126 (35.0) 96 (26.7) 266 (73.9)
With others 7 (1.9) 14 (3.9) 10 (2.8) 31(8.6)
Total 64 (17.8) 172 (47.8) 124 (34.4) | 360 (100.0)
v’ =2.207 df =6 Significance = 0.900

From Table 14, it is found that most students who are staying with only

mother, percents, and other in 6.9, 35.0 and 3.9 percent have intermediate knowledge
level. Minor, high levels with 4.2%, 26.7% and 2.8%, the students who have stayed
with only father have intermediate with 1.9% and 0.8%, high level. When these

relationships were examined, it is found that students who are different status have

indifferent knowledge as statistic essential 0.05 levels. This is not associated with

based assumption knowledge in energy conservation.
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Relationship between superior’s education level and energy

Knowledge Level
Superior’s education Total
Low Medium High
level
Number (%) | Number (%) | Number (%) | Number (%)

Primary school 42 (11.7) 85 (23.6) 45 (12.5) 172 (47.8)
Secondary school 9 (2.5) 20 (5.6) 20 (5.6) 49 (13.6)
High school 8(2.2) 20 (5.6) 19 (5.3) 47 (13.1)
Diploma 0 (0.0) 18 (5.0) 13 (3.6) 31 (8.6)
Bachelor 3(0.8) 21 (5.8) 21 (5.8) 45 (12.5)
Higher than bachelor 2 (0.6) 8(2.2) 6 (1.7) 16 (4.4)

Total 64 (17.8) 172 (47.8) 124 (34.4) | 360 (100.0)

y? =21.746 df =10 Significance =0.016

From Table 15, it is found those students whose secondary school and upper

bachelor (5.6% and 5.8%) have a same intermediate and high knowledge level. While

the lower have low level with 2.5% and 0.8% serially. The students in further are most

in an intermediate level, high and low. When these were relationship examined, it is

found that the students whose different superior’s education have different knowledge

in an energy conservation.
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Table16 :  Relationship between superior’s occupations and energy conservation
knowledge
Knowledge level
Total
Superior’s occupation Low Medium High
Number (%) | Number (%) | Number (%) | Number (%)
In government sector 8(2.2) 20 (5.6) 12 (3.3) 40 (11.1)
In enterprise sector 1(0.3) 3(0.8) 10 (2.8) 14 (3.9)
In private sector 10 (2.8) 36 (10.0) 27 (7.5) 73 (20.3)
Own business 26 (7.2) 62 (17.2) 36 (10.0) 124 (34.4)
Others 19 (5.3) 51(14.2) 39 (10.8) 109 (30.3)
Total 64 (17.8) 172 (47.8) 124 (34.4) | 360 (100.0)
v =11.701 gfiv=x Significance = 0.165

From Table 16, it is found that the students whose different superior’s

occupations with 47.5% have intermediate knowledge level. Minor, it is 33.4% in high

level and 17.8% in low level. When these was taken to examine the relationship, it is

found that the students whose different superior’s occupation have indifferent

knowledge as 0.05 level of statistic essential. This is not associated with based

assumption, the student whose different superior’s occupation has different knowledge

in energy conservation.




Patthinee Pisespongsa

Result/ 86

Table 17 :  Relationship between study results and energy conservation
knowledge
Knowledge level Total
Study Result Low Medium High
Number (%) | Number (%) | Number (%) | Number (%)
Very good(3.1-4.0) 10 (2.8) 89 (24.7) 93 (25.8) 192 (53.3)
Good (2.1-3.0) 35(9.7) 68 (18.9) 29 (8.1) 132 (36.7)
Medium (1.1-2.0) 18 (5.0) 13 (3.6) 2 (0.6) 33(9.2)
Low (less than 1) 1(0.3) 2 (0.6) 0 (0.00) 3(0.8)
Total 64 (17.8) 172 (47.8) 124 (34.4) | 360 (100.0)
y? =75.041 df =6 Significance < 0.01

The students who are a very good level with 25.8% have high level and 24.7%.

Intermediate level, only 2.8% low level. Their good and result (18.9% and 0.6%) were

in an intermediate knowledge level and low level with 9.7% and 0.3%. intermediate

study result with 5.0% has low level knowledge, intermediate and high level followed.

When these were taken to relationship analysis, it is found that the student who’s

different study result has different knowledge as 0.05 level statistic essential. This is

associated with basic assumption. As the student whose different study result has a

different knowledge in energy conservation.
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energy conservation knowledge

Relationship between the student and superior participation and

Superior discussion Knowledge Level Total
about energy Low Medium High
conservation Number (%) | Number (%) | Number (%) | Number (%)
Usually 7 (1.9) 20 (5.6) 19 (5.3) 46 (12.8)
Often 13 (3.6) 48 (13.3) 45 (12.5) 106 (29.4)
Sometimes 3509.2 94 (26.1) 55 (15.3) 184 (51.1)
Never 9(2.5) 10 (2.8) 5(1.4) 24 (6.7)
Total 64 (17.8) 172 (47.8) 124 (34.4) | 360 (100.0)
y* =13.319 df =6 Significance = 0.038

From Table 18, it is found that the students whose talk with their superior

about energy conservation for usually, often, and sometimes most have intermediate

knowledge level, minor in high and low level followed. The students who never talk

about this are most have intermediate knowledge level. Low and high level followed.

When these are taken to relationship analysis, it is found that the students who are

different in superior conversation have different knowledge level as 0.05 level

statistics essential. This is associated with based assumption, students whose

differences in superior talk about energy conservation have a different knowledge

about it.
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Table 19 :  Relationship between internal school activity participation and

energy conservation knowledge

Knowledge level

Internal school activity Total

o Low Medium High

participation
Number (%) | Number (%) | Number (%) | Number (%)

Used to 13 (3.6) 84 (23.3) 82 (22.8) 179 (49.7)
Never 51(14.2) 88 (24.4) 42 (11.7) 181 (50.3)

Total 64 (17.8) 172 (47.8) 124 (34.4) | 360 (100.0)

y* =35.549 df =2 Significance < 0.01

From Table 19, it is found that the students who ever been internal school
environment conservation participant for 23.3% have intermediate knowledge level,
22.8% high level and 3.6% low level followed. There are 24.4% of student who never
been participant, they have intermediate knowledge level, 14.2% in low level and
11.7% in high level as followed. When these relationships are analyzed, it is found
that the students who are different in this participation have different knowledge as
0.05 level statistics essential. This is associated with based assumption; their different

knowledge in energy conservation is among the student whose different activity

participation.
Table 20 :  Relationship between external school activity participation and
energy conservation knowledge
Knowledge level
Internal school activity Total
o Low Medium High
participation
Number (%) | Number (%) | Number (%) | Number (%)
Used to 7(1.9) 63 (17.5) 66 (18.3) 136 (37.8)
Never 57 (15.8) 109 (30.3) 58 (16.1) 224 (62.2)
Total 64 (17.8) 172 (47.8) 124 (34.4) | 360 (100.0)

v =32.300 df =2 Significance < 0.01
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From Table 20, it is found that the student who ever been in external school
activity participation, most of them (18.3%) have a high knowledge level. Minor,
17.5% is in intermediate level and 1.9% is in low level as followed. The student who
never been in this activity, 30% of them have intermediate level, 16.1% is in high level
and 15.8% is in low level as followed. These are very closely between low and high
level. When the variable relationship are considerate, it is found that the student whose
different inactivity participation have a different knowledge as 0.05 level statistic
essential. This is associated with based assumption. The student who’s different in

external school activity participation has different knowledge about it.

Table 21 :  Relationship between being member of the environment and

energy conservation club and energy conservation knowledge

Being a member of a Knowledge Level -
ota
environment and Low Medium High
Energy conservation
b Number (%) | Number (%) | Number (%) | Number (%)
clu
Yes 3 (0.8) 17 (4.7) 40 (11.1) 60 (16.7)
No 61 (16.9) 155 (43.1) 84 (23.3) 300 (83.3)
Total 64 (17.8) 172 (47.8) 124 (34.4) | 360 (100.0)
v’ =34.013 dfy =@ Significance < 0.01

The students who have energy conservation participant by to be the member of
the environment and energy conservation club, 11.1% have a high knowledge level
mostly. Minor, 4.7% is in intermediate level and 0.8% is in low level. The student
who’s not to be this club’s member, 43.1% has an intermediate knowledge level,
23.3% 1is in high level and 16.9% is a low level. When variable’s relationship are
considerate, it is found that the student who have different in energy conservation
participant by to be the member of the environment and energy conservation club have
different knowledge as 0.05 level statistic essential. This is associated with based

assumption, the student who has different in energy conservation participation by to be
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the member of the environment and energy conservation club have different

knowledge in energy conservation.

7. The Analysis Consequence of Relationship between Independent Variable and
Attitude to Energy Conservation
This analysis is on independent variable (i.e. gender, resident status, superior’s
education and occupation and study result) to know about energy conservation. These
are calculated by chi-square, each variable with attitude of student in 2 levels. It is

present in percentage and frequency identified table form as Table 22-30:

Table 22 :  Relationship between gender and energy conservation attitude
Attitude level "
Gender Negative Positive
Number (%) Number (%) Number (%)
Female 65 (18.1) 155 (43.1) 220 (61.1)
Male 55 (15.3) 85 (23.6) 140 (38.9)
Total 120 (33.3) 240 (66.7) 360 (100.0)
x ot 4 Significance = 0.056

From Table 22, it is found that most male and female (23.6% and 43.1%) have
a positive attitude. When the statistic relation is examined, it is found that both of them
have no different attitude as 0.05 level statistics essential. This is associated with
based assumption, male and female students have no different attitude to energy

conservation.
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Relationship between resident status and energy conservation attitude

Attitude level

Total
Resident status Negative Positive
Number (%) Number (%) Number (%)

With father O (larl) 7(1.9) 13 (3.6)
With mother 21(5.8) 29 (8.1) 50 (13.9)
With parents 87 (24.2) 179 (49.7) 266 (73.9)
With other 6 (1.7) 25(6.9) 31 (8.6)

Total 120 (33.3) 240 (66.7) 360 (100.0)

v’ =5.424 df = Significance =0.143

From Table 23, it is found that the students stay with who father has closely
positive and negative attitude that 1.9% and 1.7%, while further student has more
positive attitude than negative. When this statistic related were examined, it is found
that the student whose different in resident status has indifferent attitude as 0.05 level

statistic essential. This is not associated with base assumption, the student whose

different in resident status have different in energy conservation attitude.
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Table 24 :  Relationship between superior’s education level and energy
conservation attitude
Attitude Level
Superior’s education Total
Negative Positive
level
Number (%) Number (%) Number (%)
Primary school 69 (19.2) 103 (28.6) 172 (47.8)
Secondary school 19 (5.3) 30 (8.3) 49 (13.6)
High school 14 (3.9) 33(9.2) 47 (13.1)
Diploma 6 (1.7) 25 (6.9) 31(8.6)
Bachelor 7 (1.9) 38 (10.6) 45 (12.5)
Higher than bachelor 5(1.4) 11 (3.1) 16 (4.4)
Total 120 (33.3) 240 (66.7) 360 (100.0)
v’ =13.637 =3 Significance =0.018

From Table 24, it is found that students in every superior’s education level are

66.7% in positive attitude. Minor, 33.3% have a negative attitude. When these were

taken to relation examining, it is found that they have a different attitude at 0.05 level

statistics essential. This is associated with based assumption, the student whose

different superior’s education level has a different in energy conservation attitude.
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Table 25 :  Relationship between superior’s occupations and energy conservation

attitude
Attitude Level
Superior’s occupation Total
Negative Positive
level
Number (%) Number (%) Number (%)

In government sector 10 (2.8) 30 (8.3) 40 (11.1)
In enterprise sector 2 (0.6) 12 (3.3) 14 (3.9)
In private sector 21 (5.8) 52 (14.4) 73 (20.3)
Own business 52 (14.4) 72 (20.0) 124 (34.4)
Others 35(9.7) 74 (20.6) 109 (30.3)

Total 120 (33.3) 240 (66.7) 360 (100.0)

v’ =8.423 df =4 Significance = 0.077

From Table 25, it is found that in these 5 groups of superior’s occupation, the

students in each group have a positive attitude for 8.3, 3.3, 14.4, 20.0 and 50.6 percent

followed. In a totally, they have 66.7% in a positive attitude and 33.3% in a negative

attitude. When the statistic related was examined, it is found that they have indifferent

attitude at 0.05 level statistics essential. This is not associated with based assumption,

the students whose different father’s occupation have different energy conservation

attitude.
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Table 26 :  Relationship between study results and energy conservation
attitude
Attitude Level
Study Result Negative Positive Total
Number (%) Number (%) Number (%)
Very good (3.1-4.0) 34 (9.4) 158 (43.9) 192 (53.3)
Good (2.1-3.0) 59 (16.4) 73 (20.3) 132 (36.7)
Medium (1.1-2.0) 24 (6.7) 9(2.5) 33(9.2)
Low (less than 1) 3(0.8) 0 (0.00) 3(0.8)
Total 120 (33.3) 240 (66.7) 360 (100.0)
v? =57.810 f == Significance < 0.01

From Table 26, it is found that the students who are very good and good study

result have more positive attitude with 43.9 and 20.3 percent. The student who’s

intermediate and low level have more negative attitude with 6.7 and 0.8 percent. When

these were taken to related examined, it is found that study result have a relationship

with energy conservation attitude at 0.05 level statistic essential. This is associated

with based assumption; the different study result students have a different in an energy

conservation attitude.
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Table27 :  Relationship between the student and superior participation and

energy conservation attitude

Superior discussion Attitude Level Total
about energy Negative Positive
conservation Number (%) Number (%) Number (%)
Usually 13 (3.6) 33(9.2) 46 (12.8)
Often 24 (6.7) 82 (22.8) 106 (29.4)
Sometimes 69 (19.2) 115 (31.9) 184 (51.1)
Never 14 (3.9) 10 (2.8) 24 (6.7)
Total 120 (33.3) 240 (66.7) 360 (100.0)
y* =14.173 df =3 Significance = 0.003

This participation part were considerate and it is found that the most student
who usually, often and sometimes talk with superior about energy conservation has a
positive attitude. But, the students who never talk are most in a negative attitude.
When the statistic relation was examined, it is found that energy conserved
participation by talking with superior has related with energy conservation attitude as
0.05 level statistic essential. This is associated with based assumption, the student who
has different energy conserved participation by superior talked, they will different in

energy conservation attitude.

Table 28 :  Relationship between internal school activity participation and
energy conservation attitude
Attitude Level
Internal school activity Total
o Negative Positive
participation
Number (%) Number (%) Number (%)
Used to 40 (11.1) 139 (38.63) 179 (49.7)
Never 80 (22.2) 101 (28.1) 181 (50.3)
Total 120 (33.3) 240 (66.7) 360 (100.0)
v =19.339 df =1 Significance < 0.01
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The students who ever and never been in this activity have a positive attitude
with 38.6 and 28.1 percent followed, their negative in 11.1 and 22.2 percent. When the
statistics relation were examined, it is found that energy conserved participation by
this way are related with energy conservation attitude as 0.05 level statistic essential.
This is associated with based assumption, the student different participation by internal

school activity participated have different attitude.

Table 29 :  Relationship between external school activity participation and

energy conservation attitude

Attitude Level

External school activity Total

D Negative Positive

participation
Number (%) Number (%) Number (%)

Used to o G 107 (29.7) 136 (37.8)
Never 91 (25.3) 133 (36.9) 224 (62.2)

Total 120 (33.3) 240 (66.7) 360 (100.0)

v’ =14.187 df \=1 Significance < 0.01

This participation in energy conservation was found that the students who ever
and never been in this, they have a positive attitude with 29.7% and 25.3%. Mostly, a
negative attitude in 8.1 and 25.3 percent as followed. When the statistic relation was
examined, it is found that external school activity participation has related with energy
conservation attitude as 0.05 level statistics essential. This is associated with based
assumption, the student whose different participation by this way has different in

energy conservation attitude.
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Table 30 : Relationship between being member of the environment and
energy conservation club and environment with energy

conservation attitude

Being a member of a Attitude Level
. Total
environment and Negative Positive
energy conservation
Number (%) Number (%) Number (%)
club
Yes 13 (3.6) 47 (13.1) 60 (16.7)
No 107 (29.7) 193 (53.6) 300 (62.2)
Total 120 (33.3) 240 (66.7) 360 (100.0)
' =4.410 e Significance = 0.036

The energy conserved participation by way was found that, the students who
ever and never been the club’s member have mostly a positive attitude for 13.1 and
53.6 percent followed, a negative attitude with 3.6 and 29.7 percent. When the statistic
relation was examined, it is found that the participation by this way have related with
energy conservation attitude as 0.05 level statistic essential. This is associated with
based assumption, the student who’s different in participation by to be the member of
environment and energy conservation club have a different attitude in energy

conservation.

8. The Analysis Consequence of Relationship between Independent Variable and
Energy Conservation Practice

The analysis of independent variable, such as gender, resident status, superior’s
education and occupation and study result and conservation participant there are talk
with superior about energy conservation, energy conservation activity participation,
including to be a member of energy and environment conservation club. These
variable were analyzed a relation to energy conservation practice. There were
calculated by chi-square, each variable presented with practical level of sampled
group. Their practices were 3 level separations and presented in form of percentage

and frequency identified table, as Table 31-39:
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Table 31 :  Relationship between gender and energy conservation practice
Practical level
Total
Gender Low Medium High
Number (%) | Number (%) | Number (%) | Number (%)
Female 50 (13.96) 143 (39.7) 27 (7.5) 220 (61.1)
Male 32 (8.3) 91 (25.3) 19 (5.3) 140 (38.9)
Total 80 (22.2) 234 (65.0) 46 (12.8) 360 (100.0)
> =0.178 df =2 Significance =0.915

From Table 31, it is found that the female and male student mostly have an
intermediate correctly practice with 25.3% and 39.7% as followed, and low level with
8.3 and 13.9 percent minority. When the statistic relation was examined, it is found
that the different gender has indifferent practice in energy conservation as 0.05 level
statistics essential. This is associated with based assumption, male and female students

have indifferent practice in energy conservation.

Table 32 :  Relationship between resident statuses and energy conservation
practice
Practical Level Total
Resident Status Low Medium High
Number (%) | Number (%) | Number (%) | Number (%)
With father 4 (1.1) 8(2.2) 1(0.3) 13 (3.6)
With mother 8(2.2) 34 (9.4) 8(2.2) 50 (13.9)
With parents 61 (16.9) 171 (47.5) 34(9.4) 266 (73.9)
With other 7(1.9) 21(5.8) 3 (0.8) 31 (8.6)
Total 80 (22.2) 234 (65.0) 46 (12.8) 360 (100.0)
x =2.413 df =6 Significance = 0.878

From Table 32, it was found that there the students who have lived with their

fathers and mothers and other persons. Almost of the right practice in energy
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conservation are in the intermediate level of 2.2 %, 47.5%, and 5.8 % respectively.
The minor is lower level, 1.1%, 16.9%, and 1.9% respectively while almost students
who have lived with their mothers have energy conservation practice rightly in
intermediate level of 9.4%. The minor is in high and low level in equal, that is 2.2%
and when I take these results in term of statistic relation, they are found that the
different residences will not differentiate the practices of energy conservation in 0.05

of statistic, not follow my assumption.

Table 33 :  Relationship between superior’s education level and energy

conservation practice

Practice Level
Superior’s education Total
Low Medium High
level
Number (%) | Number (%) | Number (%) | Number (%)

Primary school 44 (12.2) 109 (30.3) 5. 3) 172 (47.8)
Secondary school 14 (3.9) 31 (8.6) 4(1.1) 49 (13.6)
High school 11 (3.1) 28 (7.8) 8(2.2) 47 (13.1)
Diploma 4 (1.1) 24 (6.7) 3(0.8) 31(8.6)
Bachelor 6 (1.7) 28 (7.8) 1148.1) 45 (12.5)
Higher than bachelor 1(0.3) 14 (3.9) 1(0.3) 16 (4.4)

Total 80 (22) 234 (65.0) 46 (12.8) 360 (100.0)

' =16.224 df = 10 Significance = 0.093

From Table 33, it is found that almost of the students who have their superior’s
education in the levels, primary, secondary school, high school, diploma, and bachelor
degree and beyond bachelor, have the practice of energy conservation in right way in
30.3%, 8.6%, 7.8%, and 6.7% respectively of intermediate level. The minor is low
level, 12.2%, 3.9%, 3.1%, and 1.1% serially while the bachelor superiors have the
right practice to conserve energy in 7.8% intermediate level. While the minor is the
high level that is 3.1% and 1.7% in low level. The beyond bachelor superiors practice
correctly in 3.9 % intermediate level and high level and low level in minority of the

equal amount, 0.3%. When I tested the statistic relationship, I found that the education
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level of the superiors does not relate to the energy conservation practice, 0.05 statistics

implication which does not refer to my assumption.

Table 34 :  Relationship between superior’s occupation and energy

conservation practice

Practice Level Total
Superior’s occupation Low Medium High
Number (%) | Number (%) | Number (%) | Number (%)

In government sector 3(0.8) 30(8.3) 7@9) 40 (11.1)
In enterprise sector 2 (0.6) 10 (2.8) 2 (0.6) 14 (3.9)
In private sector 17 (4.7) 48 (13.3) 8(2.2) 73 (20.3)
Own business 38 (10.6) 73 (20.3) 13 (3.6) 124 (34.4)
Others 20 (5.6) 73 (20.3) 16 (4.4) 109 (30.3)

Total 80 (22.2) 234 (65.0) 46 (12.8) 360 (100.0)

Y’ =12.254 df=8 Significance = 0.140

From this Table 34, it is found that there are 8.3% students of government
superiors having the energy conservation, rightly, in intermediate level practice; the
minor students are 1.9% in high level and 0.8% in low level. The students who have
the enterprise superiors are almost in 2.8% right energy conservation practice, in
intermediate level; the minor ones are 0.6% in high level and equal low level. The
students who are from company superiors, own business, and others are almost in
13.3%, 20.3%, and 20.3% respectively; they operate rightly in energy conservation
practice in intermediate level, the minor ones are serially 4.7%, 10.6%, and 5.6% in
low level. When I tested in statistics relationship, I found that the students who come
from their superiors’ different occupations do not present differently their energy

conservation practice, 0.05 statistics implication which is not my assumption.
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Table 35 :  Relationship between study result and energy conservation practice

Practical Level Total
Study Result Low Medium High

Number (%) | Number (%) | Number (%) | Number (%)
Very good (3.1-4.0) 30 (8.3) 133 (36.9) 29 (8.1) 192 (53.3)
Good (2.1-3.0) 40 (11.1) 78 (21.7) 14 (3.9) 132 (36.7)

Medium (1.1-2.0) 10 (2.8) 20 (5.6) 3(0.8) 33(9.2)

Low (less than 1) 0 (0.0) 3 (0.8) 0 (0.00) 3(0.8)
Total 22 (22.2) 234 (65.0) 46 (12.8) 360 (100.0)

v’ =13.222 dt—=2¢6 Significance = 0.040

From this Table 34, it is found that 36.9% of the students who have very good

study results having the energy conservation, rightly, in intermediate level practice;

the minor students are 8.3% in low level and 8.1% in high level, closely. There are

21.7% and 5.6% of the students who have good and intermediate study results having

right energy conservation practice, in intermediate level; the minor ones are 11.1% and

2.8% in low level and 3.9% and 0.8% in high level. All of the students, who have low

study results, 0.8%, practice rightly in intermediate level of energy conservation

practice. Almost of the students are analyzed that there are almost 65.0% having

intermediate energy conservation practice, rightly; the minor ones are 22.2% in low

level. When 1 tested in statistics relationship, I found that the study results relate

correctly to energy conservation practice, 0.05 level of statistics implication which is

my assumption.
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Relationship between the student and superior participations and

Superior and student

Practice Level

Total

conversation about Low Medium High

energy conservation | Number (%) | Number (%) | Number (%) | Number (%)
Usually 6 (1.7) 31 (8.6) 9(2.5) 46 (12.8)
Often 18 (5.0) 66 (18.3) 22 (6.1) 106 (29.4)
Sometimes 49 (13.6) 122 (33.9) 13 (3.6) 184 (51.1)
Never 7(3.9) 15 (4.2) 2(0.6) 24 (6.7)

Total 80 (22.2) 234 (65.0) 46 (12.8) 360 (100.0)
v =17.425 df =6 Significance = 0.008

From this Table 36, it is found that almost of 8.6% and 18.3% of the students

who often talk about the energy conservation with their superiors operate rightly in

intermediate level of energy conservation practice; the minor students are 2.5% and

6.1% 1n high level. The students, who hardly or never talk with their parents about the

energy conservation, are almost 33.9% and 4.2% in the intermediate level; the minor

ones are 13.6% and 1.9% in low level. Almost of 65.0% students have the right

intermediate energy conservation practice; the minor ones are 22.2% in low level.

When I tested in statistics relationship, I found that the different conversations about

energy conservation practice reflect to the differences of energy conservation practice,

0.05 levels in statistics implication which is my assumption.
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Table 37 :  Relationship during the period of internal school activity and

energy conservation practice

Practice Level

Internal school activity Total

L Low Number (%) High

participation
Number (%) | Number (%) | Number (%) | Number (%)

Used to 31 (8.6) 119 (33.1) 29 (8.1) 179 (49.7)
Never 49 (13.6) 115 (31.9) 14 (4.7) 181 (50.3)

Total 80 (22.2) 234 (65.0) 46 (12.8) 360 (100.0)

v? =7.238 df =2 Significance = 0.027

From Table 37, it was found that almost of the students who have joined the
internal school activities about the energy can deal with the energy conservation
practice rightly, 33.1% in intermediate level; the minor ones are 8.6% in low level and
8.1% in high level, closely data. 31.9% of the students who have never joined the
energy conservation activities in their schools run the energy conservation practice in
intermediate level; the minor ones are 13.6% in low level and 4.7% in high level.
When I tested in statistics relationship, I found that the conservation participants in the
schools of the students referred to energy conservation practice, 0.05 levels in statistics

implication which is my assumption.

Table 38 :  Relationship during the period of external school activity and

energy conservation practice

Practice Level

External school activity Total

o Low Medium High

participation
Number (%) | Number (%) | Number (%) | Number (%)

Used to 19 (5.3) 97 (26.9) 20 (5.6) 136 (37.8)
Never 61 (16.9) 137 (38.1) 26 (7.2) 224 (50.3)

Total 80 (22.2) 234 (65.0) 46 (12.8) 360 (100.0)

v’ =8.678 df =2 Significance = 0.013
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From Table 38, it is found that 26.9% of the students who have joined the
external school activities have the right energy conservation practice in intermediate
level; the minor ones are 5.6% in high level and 5.3 % in low level, closely data. The
students of 38.1% who have never participated activities in the external schools
operate in energy conservation practice in intermediate level; the minor ones are
16.9% in level and 7.2% in high level. When I tested in statistics relationship, I found
that the energy conservation participations by joining the external school activities

concern energy conservation practice 0.05 statistics implication which is my

assumption.
Table 39 :  Relationship between being member of the environment and
energy conservation and energy conservation practice
Being a member of a Practice Level
Total
environment and Low Medium High
energy conservation
b Number (%) | Number (%) | Number (%) | Number (%)
clu
Used to 5(1.4) 45 (12.5) 10 (2.8) 60 (16.7)
Never 75 (20.8) 189 (52.5) 36 (10.0) 300 (83.3)
Total 80 (22.2) 234 (65.0) 46 (12.8) 360 (100.0)
v =8.210 dfy =@ Significance = 0.016

From Table 39, it is found that almost of 12.5% students who have participated
in energy conservation by being members of energy and environment conservation
club perform intermediately energy conservation; the minor ones are 2.8 in high level.
The students, 20.8%, who have never joined the club, have the intermediate level in
the right energy conservation practice; the minor ones are 20.8% in low level. When 1
tested in statistics relationship, I found that being the club members of the students
relates to energy conservation practice, 0.05 levels in statistics implication which is

my assumption.
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CHAPTER S
DISCUSSION

The research result interpretation debates about “knowledge, attitude, and
practice in energy conservation of the sixth grade student within Bangkok,

Nakornpathom and Samutprakarn provinces under the Dawn Project” are in these:

1. High level of knowledge, attitude and practice in energy conservation

In the study result, it is found that the sixth grade students under the Dawn
Project as the sample group. They were most in an intermediate knowledge level (10-
14 point) and 47.8% has average knowledge score with 12.71 points, 3.29 of standard
deviation. Their attitude was in a positive direction (31-40 point) with 66.7% and
average attitude score with 31.76, standard deviation with 4.08. They have
intermediate practical level (25-32 point) in 65.0 percent and average score is 27.68,

3.99 of standard deviation.

2. Relationship between independent variable with knowledge, attitude and
practice in energy conservation
2.1 Genders with attitude, knowledge and practical level in energy
conservation
From the study result, it is found that there are different knowledge between
male and female students, but indifferent in attitude and practice. This maybe caused
of the 10-12 years old children, female are more interesting to know about something
than male child. She began to think as the family response as Vinee Chichutwong
(1994: 117) and Sucha Jan-aim (1995: 77-78) were said that their interest (male and
female) in very different. Male child should interest to read about adventure, animal or
athletic spirit, but female also like about home, natural. These age children are also in
study and sport competition, this is caused from they can observe their different social
role. Female child is also more well study than male, caused them know about

conservation more. Their attitude and practice are slightly different.
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2.2 Resident status with knowledge, attitude and practical level in energy
conservation

The students with whom different superior stayed will have indifferent
knowledge, attitude and practice. This is consistent to the study of Supajaree
Wajeepiwat (1990: 88). Her study was found that the sixth grade high school male
student in Bangkok whose different in resident have different knowledge and attitude
about AIDS. From Chanognart Choopayak (2002: 23) ‘s study, she was found that the
post-high school student of university department’s demonstrate school in Bangkok
with whom different superior stayed have indifferent in knowledge, attitude and
behavior in food conserved. In contrast, this result was not consistent with Ratana
Tangamon (1986: 83). She was found that the energy conservation appropriated level
of secondary school in Bangkok as differential from resident variable followed. The
study of Zarov and associates (referred in Taweewan Leerapan, 1982: 28) was will
more narrated usage than whose stay. These are maybe caused from energy
conservation knowledge not only come from home family, it is available from school
and mass media, too. The children could know and understand an information lead
them to well practice.

2.3 Superior’s education with knowledge, attitude and practical level in
energy conservation

The student, whose different superior’s education, will have a different
knowledge and attitude, too. But they have indifferent practice, it maybe caused from
the superiors whose finished bachelor degree or above can uncalculated the
conservation mind to their child as well as lower education superior. However, well
educated or not is not mean to be a good idol, as Suchart Somprayoon (1998: 8-9)
said that “healthy knowledge is not insurant that someone who know it will always
correctly practice.”

2.4 Superior’s occupation with knowledge, attitude and practice in energy
conservation

The student whose different superior’s occupation will have indifferent
knowledge, attitude and practice, this was caused by influence from mass media,
school and 3 referred friend groups. These were caused to the student which closed

information received level. It is important factor; make the students to other replicated
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in conservation, more than superior’s influence. This can be sight from research
consequence that the student who more joined in conservation activity have
knowledge attitude, and practice as well as other who never or less joined.

2.5 Study result with knowledge, attitude and practical level in energy
conservation

The student whose different study result will have a different knowledge,
attitude and practice, this was consistent to the study of the sixth grade of Krisaya
Boonthong (1992: 51). She was found that the sixth grade students in Nakornchaisri,
Nakornpathom province whose different study result will have different knowledge in
eradicated matter usage. The study result of Bundit Dulyarak (1998: 160) that,
objective, behavior objective and behavior to environment problem of secondary
school students in the second education bound depended on study successes. These
were caused by the study result as the personal knowledge index. Those are the good
study student will have more good perception, these make a different in perception,
comprehension and practice. Except these, it may be possible caused from reading
ability make the good study student more examined understood and done it well.

2.6 Participation to environment and energy conservation activity with
knowledge, attitude and practical level in energy conservation

The students who had different participations will have different knowledge,
attitudes and practices because the special interested things of this age children were
from their conversations in his home, ex-in school activities, the conservation club’s
members. Moreover they would perceive, understand and practice in energy
conservation. Harmoniously, Decho Sawananont (1979: 65, 72) said that, family
member is very important influencing toward planning and pointing child’s radiation
and development. The influence source which first important is home, child’s behavior
more result from here. The second is minority influenced source, here’s environment
and relationship that caused child’s behavior. The last is friends, this age child have a
replication character. Something’s group interest will make them to concerned, too.
(Sucha Jan-aim, 1995:75). Accordingly, the student who ever been in conservation
activity will more interesting and concerning to energy conservation than other who

never or less.
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CHAPTER 6
CONCLUSION

There are more increasing of energy usage, both direct and indirect ways
followed the population increase. This is caused to energy resource and environmental
problems from energy cyclic process. The government foresaw the occurred problem
and started many energy conservation campaign projects. But, the best method to
solve this problem is to do at cause, to be mind included in energy conserved or used.
These are economized using and more efficient usage of energy, therefore,
environment conservation as everlasting.

Accordingly, the object of national energy policy board should joint with
Thailand environment institute (TEI) to establish the Dawn Project. This project was
named the Integration Project of Primary and High School Education Process in an
environment and energy conservation by learning and teaching. The project focuses on
the primary and high-school students, both in-ex school system, to mind, concern, and
behave in energy and environment conservation. They will have knowledge, ability
and behavior as suit for environment and energy conservation. Then, taken place of
position will impact to an environmental development in the future.

This study, researcher worked on knowledge, attitude and practice of the
student under this project measurement. This was done for the guide line to education
management of other schools.

The questionnaire was used by this research as the data collecting equipment.
This data was gathered from the sixth grade students of 21 schools in Bangkok and
circumferences which were regulated by the Office of National Primary Educational
Board with 402 questionnaires. This built equipment was examined improvement of
the thesis regulation board and qualifications. It was tested by using on 60 students for
equipment’s efficiency. The analysis results are reliability value from KRy formula of

energy conservation knowledge test and it was equal to 0.65 and accuracy value from
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Cronbach method of attitude and practical measurement providing 0.66 and 0.54
respectively.

The researcher collected the information by postal backward questionnaires.
There were 20 schools and 392 questionnaires received 32 incomplete answers. Then,
there were 360 complete answers to analyze processing and data analysis by SPSS
program. This was done for finding percentage, mathematic mean, mode and standard
deviation value. Therefore, looking on general data of sample groups and study about
knowledge, attitude and practical level in energy conservation, it used Chi-square an
analysis statistic in the relationship test of independent variable and dependent

variable.

Research Conclusion
1. General feature of sample

1.1 Gender

The sample group students are female more than male 61.1% of female and
38.9% of male.

1.2 Resident status

The most students stayed with their parents for 73.9%, 13.9% with mother, and
8.6 with other persons and 3.6% with father.

1.3 Superior’s education level

The most superior were graduated from primary school 48.0%, 55.4% and 45.2
% respectively and higher than bachelor degree is only 4.7%, 2.5% and 3.2%
respectively.

1.4 Superior’s occupation

The most superior owns their business with 32.3%, 38.9% and 41.9% and only
few in enterprise sector.

1.5 Study result

The most students have very good study with 53.3%, good level 36.7%, 9.2%
intermediate level and 0.8 low levels of all male students.

1.6 Energy conservation participation

The most students had sometimes with whom superior talked about energy

conservation 51.1%, 29.4% often, only 12.8% usually and 6.7% never.
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The energy conservation activity participation, the most students had never
been in both of internal and external school activities 50.3% and 62.2%. The students
who had ever joined the activities were 49.7 and 37.8%.

There are 83.3% of students who had never been the member of an
environment and energy conservation club, only 16.7% ever been.

2. Knowledge, attitude and practice of energy conservation

2.1 The most students with 47.8% have an intermediate knowledge level and
34.4% high level, 17.8% low level. The mathematic mean is equal to 12.71%,
minimum score 2 points and 19 highest points, the standard deviation for 3.29. The
general knowledge content which most correct answer is “kind of most pollution
energy” the direct energy conservation is “energy saved refrigerator usage. The direct
conservation was ‘“undamaged environment food container chosen.”

2.2 The most students have 66.7% with positive attitude and 33.3%. Negative,
this mathematic mean was equal to 31.76%, the minimum score 19 points, 40 points
fully highest and SD 4.08. The positive message which most extremely agreed was
“should pursue others to join the Environment and Energy Conservation Club®. The
only negative message which most students disagreed was “resident group user is the
most energy usage.

2.3 The most students had an intermediate practical level 65.0%; the minor
was in high level 22.2% and low level 12.8% respectively. The mathematic mean was
equal to 27.68%, the minimum score 16 points, 37 from 40 points in the highest and
SD 3.99. The positive message which students practiced until become their habit was
“switch or plug off appliances after finished using”. The negative message which most
students practiced until become their habit was” water value opened while tooth
brushing, hair washing or bathing.

3. Relationship between independent variable with knowledge, attitude and
practice about energy conservation

3.1 Independent variable related with energy conservation knowledge was
gender, superior’s education, and study result and conservation activity participation.

3.2 Independent variable related with energy conservation attitude was gender,

superior’s education, and study result and conservation activity participation.
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3.3 Independent variable related with energy conservation practice was study
result and conservation activity participation.
The variables that haven’t relationship with these factors were resident and

superior occupation.

Suggestion
1. Suggestion from research

This research is found that:

1.1 The Dawn Project’s activity should be run continuously even though it was
finished. In the way of educational integration, encourage activity and energy
conservation in schools, including supporting students to join to conservation
activities. Therefore, the students will get knowledge and comprehension about energy
conservation, including, continuous purpose and conservation method because the
knowledge is important factor for various attitude and practice in energy conservation.

1.2 The schools or the projects which were related to energy conservation
should add the knowledge to cover the cycle of production and consuming. Being let
the students to know the use of energy in every process, limited of energy source, and
impact of energy usage in correctly. Therefore, the students will have correct attitude
and self -concerned to the conservation participants.

1.3 We should support education to general people because the parent’s
education is one factor relating to knowledge and attitudes of the students. The well
education and occupation of superiors are able to transfer their knowledge and
understandings about many things to their children better than low-educated superiors

1.4 We should promote continuously children’s learning, especially reading
because, when the children are able to read and write very well, they will be interested
to learn more, also, about energy conservation.

2. Recommendation for future research

2.1 We should have a research about knowledge, attitude and practice in

energy conservation of the students who had ever been in the Dawn Project of other

regulations to cover and complete this research.
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2.2 We should have a research about knowledge, attitude and practice in
energy conservation of the high-school students who had ever joined the Dawn
Project, for continuing the research.

2.3 We should study, research, and compare knowledge, attitude and practice
in energy conservation of the high-school students who had ever been in the Dawn
Project with who had never been to study a clear conclusion of the projects which
concern the theme of energy conservation.

2.4 We should research in term of practical quality research by interview,
observation and experiment to compare with the practical research in quantity.

2.5 We should research to other projects operated in schools which are same
procedure the Dawn Project, for the method, strategy and result comparison to seek for
a suit way to encourage the efficient and fruitful knowledge, attitude, and practice

about energy conservation.
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