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DEVELOPMENT OF SELF LEARNING PROGRAM ON COASTAL RESOURCES
KRITSANA PHANCHINDA 4737397 ENIM/M

M.Sc.(INFORMATION MANAGEMENT ON ENVIRONMENTS AND
RESOURCES)

THESIS ADVISORS: CHARLIE NAVANUGRAHA, Ph.D. SUVALUCK
SATUMANATPAN, Ph.D. PAIBOON JEAMPONK, Ph.D.

ABSTACT

The objective of this research was to develop self learning program on
coastal resources and to compare the learning accomplishment of students who
studied through the designed program with of student who studied through the
normal learning system. This program used the Macromedia Flash 8.0 and Adobe
Photoshop CS in developing the lesson, Information from various curriculums
and researches related to coastal resources were synthesized for lesson
development comprised of 6 units (coastal geomorphology and geology, soil,
mangrove forest, coral, seagrasses, and rare marine animal resources). The lesson
was designed in the form of branching format. Students as the sample group used
in the research were the students from Matayomsuksa 3 (Grade 9), Muang Krabi
School, Muang district, Krabi province. Simple random sampling was conducted
in order to separate the sampling into 2 groups, an experimental group and a
control group, with 30 students for each group. The control group took a normal
learning program while, the experimental group took the new designed program.
Pre-test and post-test scores were compared by T-test. The opinion regarding the
self learning program was evaluated by students in the experimental group, and 10
science teachers. The quality of the content of the lessons were evaluated by 30
qualified experts.

From the result, it showed that the mean score of the students in the
experiment group higher than students in the control group. It meant that students
who studied through the program had a higher studying accomplishment level than
students who study in the normal learning system with statistical significance at
the level of 0.05. For the opinion regarding the contents and the designed of the
lessons in the program, students in the experimental group and science teachers
were ranked at good and excellent levels. For quality evaluation, the experts rated
both the content and the designed of the lessons in the program at good to
excellent levels. The research result showed that self learning program on coastal
resources could help to create knowledge and understanding in the context of the
lesson to student efficiently.

KEY WORDS : SELF LEARNING PROGRAM / COASTAL RESOURCES /
LEARNING ACHIEVEMENT / SCHOOL CURRICULUM
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DEVELOPMENT OF SELF LEARNING PROGRAM ON COASTAL RESOURCES
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EXTENDED SUMMARY

Introduction

Coastal plays a vital role for the environment system. In a big picture, it is a
connection area between important natural components constituting the world which
are hydrosphere, atmosphere, terrestrial and biosphere living creatures. The coastal
gone is supposed to be the important resources to the economics and society. It
creates a coastal ecosystem which is system that living creatures live together (plants
and animals) and non-living environment live together and depend on each other.
Along the coastal area, the relationship between biotic (plants and animals) and non-
biotic (non-living things) will be the separator within the eco-system such as beach
and mangrove forests they are different ecosystems. Since the coastal gone is the
connection and mixed area between land and the sea. Therefore this area is
accumulated and originated source for living things both from freshwater and marine.
This area is considered as a fragile and complicated ecosystem. The management of
this area must be deliberated plan so that it cheeses least affects to the ecosystem.

Right now, the coastal resources have been encountering a severe deterioration
and losing its fertility. Cause of from various human activities such as growth of
community along the coastal area, etc. The development of tourism activities also
have created many forms of pollution problems including luxurious usage of coastal
resources without any deliberate consideration and this caused affect to the
environment. The occurred problems with the coastal resources are such as decreasing
of mangrove forest area, fishery resources, seagrasses, algae, etc. The numbers of
dugongs are also seriously decreasing. Coral reefs are destroyed both from natural
cause and from human activity.

From the tsunami incident on December 26", B.E. 2547 which was a big
disaster that has never happened in Thailand before and there was no any cautionary
measure or any readiness preparation to cope with such disaster. It caused severe
devastation affects to the coastal on Andaman sea side covering 6 provinces in the
southernwest part of the country starting from Ranong, Punga, Phuket, Krabi, Trang,
to Satool provinces. The total devastated areas were around 25 districts and sub-
district altogether. It affected to lives and way of livings of people in those areas.
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Besides, various public infrastructures, people’s properties, etc were tremendous
damages by the big ware. However, the direct impact from that incident was certainly
the coastal resources that has been affected and damaged, especially coral reef and
seagrasses were damaged for about 15and 7.5 percentages. Rare marine animals were

also affected and mangrove forest were destroyed for about 1,900 rais while most of
beautiful beaches were covered with sand sediment from the sea.

The changes on the coastal resources and the occurred problems including the
hydro-geological disaster incident, Tsunami, it could be indicated that the coastal
resources has been impacted both by nature and human activities. Therefore,
increasing awareness of human beings should be the appropriate way to alleviate such
environment problems. The change of human behavior to play roles as supporter and
promoter to conserve the environment are extremely necessary. Providing knowledge
and understanding to people regarding the problems of environment and the natural
resources especially the coastal resources, they would realize the importance of the
coastal resources. People participation to solve occurred problems and conserve their
environment is also a very important mean. Education regarding the coastal resources
nowadays is still in the obsolete way of teaching that is, the using of pictures and
textbooks causes boring to learn and being difficult to memorize the lesson in mind.
Beside, information about the coastal resources has been scattered in various sources
and not convenient to study. This research was aimed to develop the self learning
program regarding the coastal resources for interested people to study and learn the
content regarding environmental science and natural resource regarding the coastal
resources in a systematic way. It has been expected that this program should increase
the knowledge and understanding also to promote the coastal resources conservation
in the appropriate and sustainable way.

The objective of the research

1. To develop the self learning program regarding the coastal resources.

2. To compare the learning accomplishments of students learning through the
program for self learning regarding the coastal resources with the normal learning
system regarding the coastal resources.

The problems that need to be answered from the research

The level of accomplishment of students at the lower secondary education
level would the designed self learning program.

Expected Result

1. The self learning program on the coastal resources has been design with
quality and it could be used to educate students at Matayomsuksa 3 in accordance
with the Fundamental Education Curriculum B.E. 2544,

2. Students could gain knowledge and understanding from the self learning
program on the coastal resources understanding and they should have good and social
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value for the appropriate practice to maintain and preserve the natural coastal
resources.

3. Regarding the self learning program that has been developed, other teachers
in various schools could use it as educate material to educate their students.

Methodology

Population and the sample group

1. Population for the research should be students at Matayomsuksa 3 level
under the Fundamental Education, Ministry of Education. The selected schools should
have computers for teaching and the students should have never studied about the
coastal resources before.

2. For this research, the sample group was selected by using the purposive
sampling. They were students in Matayomsuksa 3 of Meuang Krabi schools, Meuang
district, Krabi province. The selection by sampling student from the 10 classes sample
group. Students for 2 classes were and they were classified into 2 groups, selected
students with the experiment group and the control group. Since the selected students
in each class had different studying result so they need to be mixed so that there had
not much difference between the groups.

The tools used in the research

A tool used in this research could be divided into 2 parts, the program for self
learning and the evaluation forms.
1. Self learning program : Computers were used to develop the self learning
program .
2. Evaluation forms : The evaluation forms were divided into 4 types as
follows.
- The test evaluation form to assess the learning accomplishment comprised of
30 items.
- The quality evaluation form about the content of the learning and the quality
was evaluated lessons by 30 qualified experts.
- The opinion form about using the self learning program by students.
- The opinion form about the utilization of the self learning program by
science teachers.

The development of the self learning lesson and program

- The analysis of the course's content related to the natural coastal resources
area the in depth analysis of the core standard curriculum of the science
learning group from Matayomsuksa 3 of the Fundamental Education,
Ministry of Education, The analysis of teaching course of school located
within the coastal area by interviewing the science teacher from 8 schools.
The derived information from the above analysis then used as an input for
the self learning lesson development.
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- The determination of the objectives of the program about the coastal
resources were

1. To provide students the understanding the meaning of natural coastal
resources and their impacts including the conservation measurement.

2. To provide students the knowledge about the geomorphology and
geology, soil, mangrove forest, coral, seagrasses, and rare marine
animal resources.

3. To provide students the knowledge and understanding about the impact
to natural coastal resources and the guidance to conserve such
resources.

4. To provide students the opportunity to utilize the gained knowledge to
survey and analyze their local problems about the coastal resources
including to disseminate push knowledge to other people concerned.

- The contents of learning course were divided into 6 units which were
coastal geomorphology and geology, soil, mangrove forest, coral,
seagrasses, and rare marine animal resources.

- The flowchart was the lesson format determination which was in a
branching format. This flowchart actually is the working process
determination of computer in the presentation of the content and the
media.

- The creation of storyboard was the showing picture of the content together
with the media displayed on the computer screen by specifying the
alphabet characters and the color on the such display.

Tools development for quality evaluation of the self learning
program

The test evaluation form to assess the learning accomplishment : The pre-test
and post-test evaluation forms were constructed to evaluation the studying result of
the self learning program. The test forms were designed in the multiple choice style
with 4 choices covering content and the objective of the lesson by using the matrix for
content and behavioral analysis concept of Benjamin S. Bloom. The achievement
evaluation form was then tried-out with the students at Matayomsuksa 3/5 of Wat Rai
Khing school, Sampran district, Nakornpathom province. The quality of the contents
were analyzed for difficulty level, discrimination power and reliability.

The opinion evaluation forms for the self lesson program by students and by
science teachers including the quality evaluation form by qualified experts were all
ranged into 5 levels which were excellent, good, medium, poor and very poor.

The implementation of the self learning program
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The designed self learning program were try-out stage lasted for 3 times
before actually using with students at the Matayom level of Wat Rai Khing Wittaya
school, Sampran district, Nakornpathom province. The first test was done as an
individual try-out for 4 students, the second time was group try-out with 8 students
and the last test was done with 30 students.

The implementation of the self learning program with the sample
group

Stages of the Procedure
1. Pre-test experiment : the accomplishment evaluation form was tested

with the 2 sampling groups of students, the experimental group and the control group
in order to assess the knowledge before they took course about coastal resources. It
took around 20 minutes for each group to do the tests.

2. Leave the interval time after pre-test for 1 day, the experimental group
studied the lesson through the self learning program on coastal resources for 90
minutes. After learning they did the post-test about the learning accomplishment for
20 minutes. Follow by the opinion evaluation to assess of the program for 5 minutes.

3. For the control group students studied through the normal learning
system. They were not allowed to study through the self learning program. Then they
took the post-test about the learning accomplishment evaluation for 20 minutes.

4, 10 science teachers were urged to use the self learning program and
then they took the evaluation form to prorated opinion about the program.

Quiality evaluation of the self learning program by qualified experts

After the designed self learning program was already tested by the
experimental group, it was adjusted to be more friendly program to the users. Then
the adjusted program was tested by 30 qualified experts for quality evaluation.

Data Analysis

1. The learning accomplishment analysis.
- The average scores ( X ) of 2 sampling groups, the experimental group

and the control group before starting the experiment (Pre-test) were
compared. The object of this stage was to measure the difference of the
implicit knowledge of the students in the 2 groups by using t-test.

- The average score (7) about the learning accomplishment of the

experimental group (Pre-test and Post-test) were compared in order to
know the achievement about learning through the self learning
program by t-test analysis.
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- The average scores (7) about the learning accomplishment of the

control group (Pre-test and Post-test) were compared in order to know
the achievement of the students who did not take the self learning
program by t-test analysis.

- The average scores (7) about the learning accomplishment after

learning through the program (Post-test) between the experiment group
and control group whether or not the students gained more knowledge
by t-test analysis.

2. The opinion analysis about the self learning program.

- The designed self learning program was tested by the sampling
students and science teachers. Besides, the experts also evaluated the
quality of the lessons of the self learning program. The statistics used
to analyze were percentages and modes.

Research result
1. Self learning Program Development
1.1 Content analysis related to coastal resources curriculum.

The analysis of the course content related to the coastal resources. Office
of the Basic Education Commission, Ministry of Education stated in the topic “Man
and Environment” for secondary education level with aims to provide learner to
understand their local environment and the importance of the natural resources.

The course content analysis of 8 schools located in the coastal zone, it was
found that there was no any special course about the coastal resources. It was stated as
sub-topic under science subject and there had some activities related to coastal
resources.

1.2 Self learning program design.

- The nature of the designed self learning program was characterized as
practicing and tutoring program. The lessons were grouped in
branching format so interested people could select any the topic they
were interested.

- The lessons within the self learning program was divided into 6 units
and each unit had the tested practicing inside.

2. Tried-out experiment.

The self learning program was conducted the tried-out experiments for 3 times
before testing for actual use. The results were reported as follows :
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First experiment : Students took around 108.75 minutes to study the lessons in
the program. They found some difficulties to log in and could not access to the
program.

For the learning accomplishment, students indicated that they gained more
knowledge about coastal resources and ranked the lessons at good level.

Second experiment : Students took around 96.25 minutes and evaluated that
they had more knowledge about the studied subject. They also ranked the lessons at
good level.

Third experiment : Students took around 90 minutes to study and indicated
that they gained more knowledge and ranked the lessons at good level.

3. The experiment result of using the self learning program with the sampling
group.

3.1 The learning accomplishment analysis.
The experiment about the use of self learning program with 2 sample

groups were conducted and the results (7) were obtained by using the statistical

value of t-test. The result showed that the 2 groups had equal knowledge level about
the coastal resources. The average scores of the experiment group and the control
group were 11.90 and 11.63 respectively. But after taken the self learning program
(Post-test), the average scores for experiment group was 20.87 while the control group
was 11.93. It could be concluded that students at the secondary education level with
the experiment through the self learning program had more knowledge about coastal
resources with the statistical confidence of 0.05.

3.2 The opinion evaluation about the self learning program by students.

The self learning program was used and evaluated by students. It was
ranked as good up to excellent levels. Students loved to study with the self learning
program because it attracted their attentions. There had many colorful pictures so that
they could easily understand and remember the content in detail.

3.3 The opinion evaluation about the self learning program by science
teachers.

The implementation of the program was evaluated by scene teachers and
provided the opinion that they could apply the knowledge derived from the program.
The contents were interested and ranged from good up to excellent levels. The
exercise for practicing was clear and consistent with the lessons learned in the
program.

3.4 The quality evaluation by qualified experts.
Validity of the contents were mostly modified and corrected by the
experts. Regarding the program , the content presentation technique was also
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modified such as the log-in process. After that the qualified experts were satisfied
with the self learning program at good and excellent levels.

Conclusion.

The results from the experiment with 2 groups, experiment group and
control group, it was found that the result was inaccordance with the hypothesis. It
was that students in the experimental group gained more knowledge about coastal
resources from the self learning program at the statistical confidence of 0.05. For the
opinion evaluation by the students about the self learning program. They were ranked
the lessons at good and excellent levels. Most of them had good knowledge about the
coastal resources, but after took the self learning program they gained more
knowledge.

For the opinion evaluation by science teacher, they also ranked the
designed program at good and excellent levels. Most of them paid much attention on
the contents of the lessons and the presentation technique that draw interested
people’s attention. They could applied the gained knowledge with their science
teaching course.

For the quality evaluation by experts, experts from concerned
organizations were satisfied with the self learning program at good level. They were
satisfied with the presentation technique and format, narrative language, contents and
alphabet fonts including pictures used in the program.

The limitation of the research.

il Data and information : The information related to the coastal resources
was rather limited so relevant information from various agencies that have the
responsibility on the coastal resources should be explored and taken into
consideration. However the gathered information for this research might not cover all
aspects of each unit in the designed program.

2. Software : The software used in this research was Macromedia Flash
8.0 and Adobe Photoshop CS. The researcher had knowledge supposed to be at the
basic level of the program and he needed more information and assistance from the
expert on how to apply the program with his research.

3. Computer room at school : The computer room of the secondary
education level Matayomsuksa 1-3 equipped has with computers around 30-35
without sound system and loud speakers. So students studied the self learning lesson
could not hear any sound and caused the lesson not interesting. Some computers
provided students could listen to the sound but the fact that they sit closely next to
each other it was disable them from listening to the sound properly.

4. Knowledge about computer of the students : Students at the secondary
education level had only basic knowledge about computer and they had not yet
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studied on any program level especially those related to multimedia. Therefore the
self learning lesson format had to be clear and simple and this resulted to the lesson
presentation was less interested than it should be.

5. Computer capacity : Generally the multimedia program requires large
memory storage so the self learning program data needed to be kept in a CD-ROM
but it could not use by the experimental school. T solve such limitation, researcher
had record it in a Flash Drive and then installed such program in a computer one by
one.

6. Computer limitation : The schools equipped computers with RAM 128
MB. There were not much memories and caused the developed lessons being not
interesting since it had been created with limited media.

7. The designed program was a stand-alone system. Student could learn
the lesson by installing such program into the computer. So, the media was limited to
disseminate to other people concerned outside school.

Suggestion from the research

1. Before it program development, knowledge and information regarding the
coastal resources should be explored especially information from various
organizations that have been responsible for the coastal resources.

2. The designed self learning program about the coastal resources has already
been approved as a quality lesson and could help students living nearby coastal area
have more knowledge on resources surrounding them. It is suggested that this work
should be disseminated to educational institution especially to schools located along
the coastal to let students learn more knowledge.

3. The self learning program in other subjects for the students at the secondary
education level should be initiated. Form the research it was revealed that students
were satisfied with the self learning program and needed other subjects to be
developed as well.

4. The designed learning program should be disseminated to related
organizations so that they have more medias to publicize about the coastal resources.

5. In the school well equipped with computer to create the self learning program,
teachers should be supported to produce the lessons by themselves in order to have
the content and the designed format according to the course and meets the teacher is
intension. It also provides students to have more educational medias.
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6. There should be cooperation between scholars, and educational technologist
and schools by supporting both the government and private sector in order to produce
various beneficial media to schools.

7. The self learning program is suggested to upload on Internet so that interested
people could download or have the opportunity to study.

Recommendations for further research.

1. The follow-up evaluation is recommended to do. After the designed self
learning program was introduced as lessons for students to study. It is recommended
to evaluate whether or not it has any beneficial and also the causes and effects such as
more knowledge gained by students, students to have more knowledge. Students are
satisfied and want other kind of satisfactory including the needs for other subjects.

2. For the content of the lesson, the problem conditions and the occurred
situation in the local areas should be addressed in the lessons. So that people in the
area will realize the problem and learn the appropriate way to solve their problem. It
is the participation approach which let the local people take part in solving their own
problem.

3. Researches about the other formats to develop the self learning program such
as demonstration, games, scenario or teaching programs are recommended. The
development should be more appropriate with the content and suitable for the
education level of students.

4. Comparative study to learn about the difference with other media in order to
find the format that is suitable for the target group. Moreover, it would create more
alternative medias as options for users to select the right one to use.

5. New updated software development should be used in order to update the
program to be more interesting.

6. Self learning program should be developed as an online system. Interested
people could access to the lesson easily and it would wide be publicized.
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M3 n-4 uamwaﬁuqﬂémamﬁﬁﬂu anmanasedliiieannunieundsi 3
iniSeu d Pre-test Post-test
1 10 12 22
2 8 10 18
3 9 10 19
4 9 9 18
5 11 13 24
6 10 10 20
7 9 11 20
8 10 11 21
9 10 8 18
10 11 15 26
11 8 9 17
12 9 12 21
13 8 12 20
14 11 8 19
1 10 10 20
16 11 11 22
17 10 14 24
18 11 16 27
19 13 9 22
20 10 10 20
21 11 12 23
22 9 12 21
23 11 14 25
24 8 12 20
25 8 11 19
26 7 13 20
27 11 15 24
28 8 10 18
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M1319N N-4 HAAINATHEYNTNINNIILISY ‘iﬂﬂf’ﬂﬁ‘ﬂﬂﬁﬁ)\‘ﬂ“ﬂ!Wi’]WWﬂ]Uﬂ!iﬂuﬂ‘Nﬂ 3 (M)

iniSeu d Pre-test Post-test
29 12 9 21
30 10 12 22
33U 293 340 631
!ﬂéﬂ 9.77 11.33 21.03
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NOUNISI38Y (Pre-test) UYBINGNNAADINAZNINAIVAN

HniseY NANNARDY NANAIUAN
Pre-test (X) Post-test (Y) Pre-test (X) Post-test (Y)
1 12 18 10 13
2 13 22 12 14
3 13 23 12 11
4 12 17 13 10
5 10 16 13 13
6 10 20 9 10
7 14 28 11 11
8 13 20 12 12
9 12 22 11 11
10 11 20 13 11
11 13 21 117] 10
12 9 16 14 14
13 12 19 11 8
14 14 27 9 10
15 13 25 12 11
16 11 18 11 15
17 12 21 12 12
18 12 23 14 16
19 13 24 13 13
20 10 20 11 12
21 12 24 13 14
22 9 17 9 9
23 13 18 12 12
24 14 28 11 10
25 11 19 13 14
26 13 20 12 15
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NOUNSI38Y (Pre-test) UYBINANUNAADIATNGNAILAN (F1D)

HnisaY NANNAADA NANAIUAN
Pre-test (X) Post-test (Y) Pre-test (X) Post-test (Y)
27 10 17 8 9
28 11 22 10 11
29 12 20 14 13
30 13 21 12 14
n=30 > X =357 Y'Y =626 D X =349 >y =358
X =11.90 Y =20.87 X, =11.63 Y, =11.93

a ¢ A = v Y o v Al
gﬂsams1zﬁmmﬂ%ﬂumwﬂxsmun@umsmam‘lwmmamﬂqu Iﬂﬂcl‘lfﬂ"l t-test

t = X, - X,

(o, - DS, + (o, - S, 1+ 1

') /a8 | S N n

1 2

] 1 9 3’, 1 A
'ﬁWﬂWﬂ’Nmtﬂiﬂ'ﬁ’)uﬂf]uﬂﬁﬂﬂﬁ@ﬂi“]fﬂﬁﬁ@ﬂﬂqm 19

s’ = anz - (Zx)2

n(n-1)
s’ = 30(4307) - (357)°
3030 - 1)
= 2.02
s = 30(4131) - (349)°
3030 - 1)

= 2.44
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unuUAIgaT  t = 11.90 - 11.63
(30 - 1)2.02 + (30- 1)2.44 1+ 1
30 + 30 - 2 30 30
= 0.68

MINN -6 uaaIMsSeuNguaAzIUUINMISNATO L IANATNGNENIINSHEY NOY

M358 (Pre-test) UAZHAINIILY (Post-test) UVDINANNADDY

Wniseu X Y D D’
(Pre-test) (Post-test) (Y-X) (Y-X)’
1 12 18 6 36
2 13 22 9 81
3 13 23 10 100
4 12 17 5 25
5 10 16 6 36
6 10 20 10 100
7 14 28 14 196
8 13 20 7 49
9 12 22 10 100
10 11 20 9 81
11 13 21 8 64
12 9 16 7 49
13 12 19 7 49
14 14 27 13 169
15 13 25 12 144
16 11 18 7 49
17 12 21 9 81
18 12 23 11 121
19 13 24 11 121
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M3 -6 uaﬂam5nﬁsmgﬁfJUﬂxamuc‘nmmamaau%waﬁnqnémenm’%’em nou
PI3I38U (Pre-test) UAZHAINIIFEY (Post-test) YBINGUNAADY (71D)
Wnisou X Y D D’
(Pre-test) (Post-test) (Y-X) (Y-X)2
20 10 20 10 100
21 12 24 12 144
22 9 17 8 64
23 13 18 5 25
24 14 28 14 196
25 11 19 8 64
26 13 20 7 49
27 10 17 7 49
28 11 22 11 121
29 12 20 8 64
30 13 21 8 64
n=30 Y X =357 Y'Y =626 > D =269 > D’ =2591
X =11.90 Y =20.87
S’ =2.02

a d = 1 [ Y v Y
gﬂ53ms1zmﬂ%ﬂumﬂumuuunauuawaemsmaaﬂwmnqumam Iﬂiﬂ‘lﬁ”n t-test

>D

nZ:D2 - (ZD)Z

n-1
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Il

an2 - (Zx)2

w2
Il

30(13380) - (626)

n(n-1)

2

I 19.76

30(30 - 1)

10.95

269

30(2591) - (269)°

30 - 1
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msnﬁ n-7 !!ﬁﬂﬂﬂ1§!ﬂ%ﬂﬂ!ﬁﬂﬂﬂ$!!u1—! ﬂ1ﬂfn5ﬂﬂﬁ@ﬂ%ﬂﬂﬁ’gfﬂqnéﬂ1ﬂﬂ1iﬁﬂu fif’]u
P3I38Y (Pre—test) HAZHAINIIIUY (Post-test) VDINGNAILAN
Uniaeu X 4 D D’
(Pre-test) (Post-test) (Y-X) (Y-X)2
1 10 13 3 9
2 12 14 2 4
3 12 11 -1 1
4 13 10 -3 9
5 13 13 0 0
6 9 10 1 1
7 11 11 0 0
8 12 12 0 0
9 11 11 0 0
10 13 11 -2 4
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mai a7 saasmsnSoufeunzinm mnnﬁmaau?ﬂwaﬁuqﬂémemiﬁ’sm nowu
M3I38U (Pre—test) HAZHAINIIFEU (Post-test) VDINGNAILAN (F12)
uniTeu X Y D D’
(Pre-test) (Post-test) (Y-X) (Y-X)2
11 12 10 -2 4
12 14 14 0 0
13 11 8 3 9
14 9 10 1 1
15 12 11 -1 1
16 11 15 4 16
17 12 12 0 0
18 14 16 2 4
19 13 13 0 0
20 11 12 1 1
21 13 14 1 1
22 9 9 0 0
23 12 12 0 0
24 11 10 -1 1
25 13 14 1 1
26 12 15 3 9
27 8 9 1 1
28 10 1 1 1
29 14 13 -1 1
30 12 14 2 4
n=30 DX =349 Yy =358 Y D=9 > D'=83
X ,=11.63 Y, =11.93
S’ =244
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a < = v (% Y v Y
gasimnzifSeumauazuruneuaziaimsnaasdlyvesngun vy Taaldn etest

t = >D
ny D’ - Q.py

n-1

wimanuulslsiuvesnzuuunaIminaansly

s? nz“x2 - (Z:x)2

n(n-1)

S, = 30(4390) - (358)°
30(30 - 1)
= 4.06
UNUAIGAT ¢ = 9

30(83) - (9)

30 -1

= 0.99
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PI3I384 (Post-test) YDINGNNAABUAZNANAILAN

HniseY NANNAADA NANAIUAN

X, X/’ X, X,

1 18 324 13 169
2 22 484 14 196
3 23 529 11 121
4 17 289 10 100
5 16 256 13 169
6 20 400 10 100
7 28 784 11 121
8 20 400 12 144
9 22 484 11 121
10 20 400 11 121
11 21 441 10 100
12 16 256 14 196
13 19 361 8 64
14 27 729 10 100
15 25 625 11 121
16 18 324 15 225
17 21 441 12 144
18 23 529 16 256
19 24 576 13 169
20 20 400 12 144
21 24 576 14 196
22 17 289 9 81
23 18 324 12 144
24 28 784 10 100
25 19 361 14 196
26 20 400 15 225
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PI3I38Y (Post-test) VDINAUNAADIATNGNAILAN (1)

YOIEHY NNNARDY NANAIUAN
X, X, X, X,
27 17 289 9 81
28 22 484 11 121
29 20 400 13 169
30 21 441 14 196
n=30 DX, =626 > 'X,*=13380 > X, =358 D 'X,7=4390
X, =20.87 S,”=10.95 X ,=11.93 S,"=4.06

a ¢ A = [ Y o v Y
gﬂ‘nm‘;1zﬁmenf%tmmsmﬂz!mu‘naqmﬁmaaﬂwmmamnqu iﬂtﬂ‘lﬁﬂ1 t-test

t = X, - X,

(n, - DS,” + (n, - 1S’ 1+ 1

n +mn, -2 nf gn

9
wimanuulslsndimnaasslduesnsaengu Ao

s’ nz:x2 - (ZX)Z

n(n-1)
s = 30(13380) - (626)°
3030 - 1)
= 10.95
s = 30(4390) - (358)°
3030 - 1)

= 4.06
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UNUAGAT ¢ = 20.87 - 11.93
(30 - 1)10.95 + (30 - 1)4.06 1 +1
30+ 30 - 2 30 30
= 12.25

Copyright by Mahidol University
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