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ABSTRACT

Project Code: RDG5340003

Project Title: Network Development of Mathematics and Science Senior High School
Education in Provincial Administrative Organization of Nakhon Ratchasima’
School

Investigators: Sajeera Kupittayanant, Jessada Tanthanuch, Khanchai Khosonthongkee,
Jittanan Tikul, and Pikul Pradapsri
Suranaree University of Technology

E-mail Address: sajeera@sut.ac.th; jessada@sut.ac.th; khanchai@sut.ac.th;

jittanan@q.sut.ac.th; pikunc@sut.ac.th
Project Period: 1 November 2009 — 31 October 2011

The aim of this research was to develop a network of mathematics and science
senior high school education in provincial administrative organization of Nakhon
Ratchasima’ school in order to enrich the student academic achievement towards
mathematics and science teaching by using instructional media as a network building tool.

The results showed that twenty-two instructional media were developed towards
mathematics, physics, chemistry, and biology (n = 6, 8, 1, and 7, respectively). The
percentage of instructional media developed towards mathematics, physics, chemistry,
and biology that reached standard level was 83, 75, 50, and 86, respectively. Most of
instructional media significantly improved (p < 0.05) student academic post-achievement
when compared with pre-achievement and the student satisfaction towards teaching was
highly positive. By using these instructional media as a network building tool, 58 senior
high school education teachers from 25 schools were connected. In addition, it also
created a network between senior high school education teachers and higher education

commission instructors within Nakhon Ratchasima for at least 30 instructors.

Key words: Network, Secondary School, Provincial Administrative Organization, Mathematics,

Science
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Abstract

The purpose of this research was to develop a mket@fanathematics and science senior high
school education in provincial administrative ongation of Nakhon Ratchasima’ school in
order to enrich the student academic achievemeavdartts mathematics and science teaching
by using instructional media as a network buildtogl. The study sample consisted of 28
senior high school education teachers frohnsghools. Twenty-two instructional media were
developed to enrich the student academic achievietoemards mathematics (n = 6), physics
(n = 8), chemistry (n = 1), and biology (n = 7).elmstructional media efficiency was
evaluated in students who enrolled in the first sger during the 2010 academic year. The
instruments used for data collection included th&tructional media, an achievement test
using t-test single-group pretest-posttest desagua, a questionnaire on student satisfaction
and attitude towards teaching. The research firdgigpw that the efficiency level {E;) of
most instructional media developed %) reached standard level, the student academte pos
achievement was higher when compared with pre-aehment (p < 0.05) in all subjects, and
that the student satisfaction towards teachinghigtdly positive in all subjects. However, the
student attitude towards teaching was highly pasitn all subjects except for physics. By
using these instructional media as a network kgidiool, other 30 senior high school
education teachers from 8 schools were recruitédcannected. In addition, it also created a
network between senior high school education teachaed higher education commission
instructors within Nakhon Ratchasima for at le&stristructors.

Keywords: curriculum, instructional media, network, provircaministrative organization,
senior high school education

Introduction/Problem

Mathematics and science are two areas of knowledge are critical to the innovation,
development and sustainability of technology anel hlnman way of life (Institute for the
Promotion of Teaching Science and Technology, 2028) with other countries, Thai's
educational institutions prepare students for pigditing within the country development by
strengthening them in areas of mathematics andnsEieThe Ministry of Education
recognizes the need for better mathematics andhaeieducation for Thai students. The
recruitment, training and retention of teachershwigtrong mathematics and science
backgrounds as well as discovering new ways to orvgistudent knowledge and efficiency
with mathematics and science have been initiatigaly continually promoted.

Ynstitute ofResearch and Development, Suranaree Universitgdfffology, Nakhon Ratchasima, Thailand
Faculty Development Academy, Suranaree Univeo$ifiechnology, Nakhon Ratchasima, Thailand
3Institute of Science, Suranaree University of Technology, Nalkatchasima, Thailand
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In B.E. 2552 (A.D. 2009), however, the Internatioimstitute for Management Development
(IMD) ranked Thailand 28 of 57 countries globally for overall competitivesse Results from
the Program for International Student Assessmel8APshowed that 15-year-old school
Thai students' scholastic performances were belegrage in science, mathematics, and
reading and in the second-lowest in Asia. Moreowre3.E. 2547 (A.D. 2004), Breuer of
Educational Testing showed that general attitude ((AT) average scores in mathematics,
physical science, chemistry, and biology of Mathmgoksa 6 students werg4.30 ,34.75
41.86 ,35.13, and4.86 %, respectively. Taken together, the results oée¢hieports showed
that student education performances of Thailand rditl meet the world standard. These
included senior high schools education in provina@ministrative organization of Nakhon
Ratchasima’ school.

There is a lot of learning success factors. Thaskide academic administration, teachers,
students, and the environment and atmospheredaritgy. Among these factors, teachers are
very important as they have to translate standardb substances of learning written in
literatures into appropriate and attractive leggnactivities as well as a variety of learning
processes. In addition, teachers need to be ahlse@ variety of learning materials and use
of information technology (Department of curriculuand instruction development, 2001).
This will help students to gain more academic ss&ctstructional media is also necessary
for teaching and learning process. It works asyat&el to change student learning behavior
and to help teachers to improve their teachingaatnileving teaching goals (Promwong et al.,
1994). In urban area, however, there is not endgtstment in the school infrastructure and
teaching materials. This includes senior high sthooprovincial administrative organization
of Nakhon Ratchasima. Thus, a network of teachengniportant for teachers to share and
exchange their instructional media and practices.

The purpose of this research was, therefore, teldpva network of mathematics and science
senior high school education provincial in admnaigve organization of Nakhon Ratchasima’
school in order to enrich the student academiceaeiment towards mathematics and science
teaching by using instructional media as a netvbailding tool.

Design/Procedure

The development of the network was divided intdeps as follows:

1. The step of recruitment. Twenty-eight teachers fddnfout of 58) senior high schools in
provincial administrative organization of Nakhont&esima were recruited by taking a
test based on their teaching curriculums (math@sgpihysics, chemistry, biology).

2. The step of instruction media development. Aftarugment, teachers had to develop
their instructional media based on their teachimgriculums and experiences. The
processes of developing instructional media inaugisteps as fallows.

a. The step of review. This included the review of tinstional media
development, the basic education core curricului. B551 (A.D. 2008) in
the group of substance of learning mathematicssarhce both national level
and school level, content of mathematics and seiencriculums, the ability to
use computer/media of students, and computer/maethastructure of their
schools.

b. The step of design. This included the design addas, aims of each lesson,
pre-and post-test for each lesson, contents in kEsslon which composed of
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fist page, introduction, statement, contents, thgpases of learning, pre-test
with keys, main contents, course exercise with kags post-test with keys.

c. The step of development and production. This stap wnder the supervision
of instructors from Suranaree University of Teclogyl The step included the
literature review and the development and produactb instructional media
using appropriate software/materials.

d. The step of measuring the instructional media a€fyc This was done by using
one to one testing, small group testing, and lgrgep testing, respectively.

e. The step of implementation. The instructional med&s implemented. The
sample group consisted of at least 30 studentaduwduster random sampling)
at the 18-12" grade levels (Mathayomsuksa 4-6) of senior higfosts in
provincial administrative organization of Nakhon t€&easima, who were
enrolled in the first semester during the 2010 anad year.

f. The step of evaluation/analysis. The data wereyaedl using t-test single-
group pretest-posttest design. Research instrumeotmposed of the
instructional media in each curriculum, the lesptams including instructional
media materials, an achievement test, a questi@oai student satisfaction
towards teaching, and an evaluation on learningiaes.

3. The step of building a net work. After the devel@mnof instructional media, the net
work was built by using instructional media as aveek building tool. To do so, senior
high school education teachers were voluntary rectu Based on their teaching
curriculums (mathematics, physics, chemistry, lgg)pthese teachers could freely select
the instructional media that had been developedy Then used the selected instructional
media at their schools under the supervision afiteawho first developed the media and
instructors from Suranaree University of Technolo@iie steps of using their selected
instructional media were necessary the same asanedtabove (d-f).

Findings

The results shows that twenty-two instructional measlere developed to enrich the student
academic achievement towards mathematics (n =hg%igs (n = 8), chemistry (n = 1), and
biology (n = 7). The research findings also showat tthe efficiency level (FE;) of most
instructional media developed reached standard.|&\ee percentage of the instructional
media that reached standard level was 83%, 75%, 30 71% for mathematics, physics,
chemistry, and biology, respectively. The studecdamic post-achievement was higher
when compared with pre-achievement (p < 0.05) lic@riculums. The student satisfaction
towards teaching was also highly positive in abjeats. Thus, the score of satisfaction (5
points satisfaction scales) towards mathematicgsip$, chemistry, and biology was 3.66,
3.68, 3.82, and 4.02, respectively. However, theestt attitude towards teaching was highly
positive in all curriculums except for physics. Tétedent attitude (4 points attitude scales)
towards mathematics, physics, chemistry, and bjolags 3.86, 3.68, 3.82, and 3.84,
respectively. By using the instructional media amtwork building tool, other 30 senior high
school education teachers from 8 schools were valiy recruited. Based on their teaching
curriculums (mathematics, physics, chemistry, lggjaand their school infrastructures, these
teachers freely selected the instructional medieldped. In addition a network between
senior high school education teachers and highecatin commission instructors within
Nakhon Ratchasima for at least 30 instructors Wss@nnected.
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Recommendation

By using the instructional media as a network bngddtool, a network of mathematics and
science senior high school education provinciah@ministrative organization of Nakhon
Ratchasima’ school could be developed. The advastafjthe net work were not only for
teachers to teachers, but also to enrich the studeademic achievement towards
mathematics and science teaching in urban aregisaiand.
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Abstract

The objective of this research was to enrich tlgh lsichool student academic achievement in
mathematics. The mathematical module “Analyticabf@etry” was developed. The module
was a set of teaching materials which consists aftexts for self-study, exercises and
answers, and the instruction manual for a teachenas utilized for instructing in M30201-
Supplementary Mathematics | at Wangrang-Pittayakhsechool, Nakhon Ratchasima,
Thailand. There were 17 students, room 5/1th(g;ﬂade), employing the module in the first
semester 2010 academic vyear. In the experiment, rtfedule was efficient at
E1/E>=84.73/69.02 by the assumptio/l=70/70. However Ewas not over 5% less than the
given standard, the efficiency level was satisfidthe pretest-posttest showed that the
progress of study was increased significark0(05). It was found that the module was good
for teaching a group of students which have a tsaperformance. Additionally, the students
were satisfied by the module highly.

Keywords: mathematics, module

Introduction/Problem

Mathematics is a branch of study that deals withcloreasoning, deduction and calculation.
This is an important subject not only from the pahview of being a basic concept widely
used for studying at school or college, but is @ssubject that prepares students to have a
skill for assumption-making, decision-making, psemn-thinking, organizing and problem-
solving. It is believed that mathematics is essgrfor a real life. It helps improving the
quality of life by developing human mind, spiritisdom and emotion (Department of
Curriculum and Instruction Development, 2002). Mgfatics is also a tool for science,
applied science and technology, agriculture, ecoc®rmand engineer (Pipitkul, 1987 and
Chuchart, 1999). By the giving reasons, it is neagsto enhance mathematics education.

Generally, the aim of mathematics instruction isake students thinking logically and being
capable to apply mathematics in daily life. Ther® some constructivist based approaches for
instruction, e.g. discovery learning, searchingriewsy, problem solving learning, mind-map
leaning, cases-studying learning, learning by qaestand answers, and learning by making
decisions (Department of Curriculum and Instructibevelopment, 2000). Ideally, the
instructor has to find an appropriate method wisamost efficient for the students. However,
it is impossible to have the only one best method dtudents which have a variety
performance. For example, it was found that metbiodiscovery learning is a good active

*Prasatwittayakom School, Hindad Sub-District, Damul Thot District, Nakhon Ratchasima, Thailand
°Suranaree University of Technology, Muang Disti¢akhon Ratchasima, Thailand
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method which is good for specials need studentsvener, it is less effective because the
method requires the class which has the same kdgelbackground and same rank ability
students. Guided discovery learning method is cemed. The instructor prepares activities
or situations which stimulate and guide studentgh® purpose. The method links new
information to the students’ knowledge bases whsclgood for the class of students who
have different ability to follow the contents. Gedl discovery learning method, which is
utilized in mathematics, composes of using questors, question tags, work sheets,
multimedia and mathematics modules. It was resedrthat it is good of self-studying and
more effective (Pukphasuk, 2000).

The module is an educational innovation and teauyl It is an instructional package

consisted of media which are composed structuatiyording to the core curriculum. The

module is also effective for individual differencestudents may use it as a self-studying
material. It is a medium for activities betweenctears and students which can be utilized
flexibly for an individual and a group. The modwaan improve the concept of planning and
interaction of student-student and student-tea@iemgyai, 1982). Moreover, the module is
user-friendly, for both instructor and studenthéips making a study activity systematically
by dividing the content to sub-units which is ean$te time management. Multimedia in the

mathematical module makes it more attractive todfuglents. It helps for instructing to a
student individually and gradually whereas an ungtr just only gives an advice (Silapa,

2004).

For the mathematics curriculum, “Analytic Geometig’a topic which is a basic content for a
more advanced level mathematics study, e.g. cortpr, complex number and calculus. In
the topic, there are sub-contents:

- distance between points,

- midpoint,

- slope and equation of straight line,

- distance between point and line,
which are very necessary for students to underdtaadoncept deeply and can be applied in
the future. However, most of Thai students have &mievement on that topic and cannot
apply to the consequent contents. This obstruatiests to study in higher level course.

The authors developed the mathematical module entdpic “Analytic Geometry”. The
module was a set of teaching materials which ctsiscontexts for self-study, exercises and
answers, and the instruction manual for a teadheras utilized for instructing in M30201-
Supplementary Mathematics I. It helps studentstudysthe topic themselves. The module
can be reviewed by students easily and any times.students using it had a better academic
achievement and were satisfied by the module highly

Design/Procedure

The development of the mathematical module ondpe t‘Analytic Geometry” was divided
into 7 steps as follows:

1. Curriculum Analysis

The basic education core curriculum B.E. 2551 (A2D08) of mathematics subject
group for senior high school was considered. Codeseription, academic achievement, unit
course and lesson plan were analyzed.
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2. Literatures review
Documents of mathematics and media assisted atstnuwere reviewed in order to
find the model of instruction which is appropriébe the selected content.

3. Development and Production

The mathematical module for instructing in M302Bdpplementary Mathematics |
was developed. It was focused on the topic “Anal@eometry” which is one of contents for
11" grade level students (Muthayomsuksa 5). The mochnisisted of 3 learning sub-units:

- slope

- parallel lines and orthogonal lines

- relation which can be graphed in straight line.
For each sub-unit, there were contexts for selhsteéxercises and answers. The instruction
manual for a teacher was also a part of the module.

4. Efficiency Measurement Studying
Literatures of mathematics achievement/learningasueement and efficiency of
media measurement were review.

5. Lesson Plan
Lesson plan was organized according to learnibgusuts and time management. The
plan was about teaching 2 hours for each sub-opitti.e. 6 hours for overall.

6. Achievement Measurement

The pretest and posttest for achievement/leanrmegsurement on the topic “Analytic
Geometry” were developed. Both pretest and postiese multiple choice mathematics
problems, which consisted of 15 items each. Theyevparallel tests. A questionnaire on
student satisfaction toward three parts was prepavbere the three parts were learning and
teaching activities using the module, media andhieg materials, and evaluation. For each
part, there were 5 questions as evaluated by @spants scale. There were also 10 questions
as evaluated by using 5 points scale for attitedetbward mathematics teaching.

7. Implementation

The sample group consisted of 17 students of rédmat Wangrang-Pittayakhom
school, Nakhon Ratchasima, Thailand, which was #amfrom 35 students of flgrade
level (Muthayomsuksa 5) at the same school. Theegolare of the experiment is the
following:

- The students were first given the 15 problemtheraatics pretest.

- The module was given to each student.

- Instructor taught the class according to thedaslan.

- The posttest was applied to the students.

- The students filled in the questionnaire andattiéude test.

Finding/Analysis

1. In the experiment, the module was efficierEgE,=84.73/69.02 by the assumption
Ei/E;=70/70. However Ewas not over 5% less than the given standardefti@ency level
was satisfied. (See more detail in Table 1)

2. It was found that students had better acadanfi,evement significantly after using
the module §<0.05). (See more detail in Table 2)
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3. The students were satisfied by the module #i¢hlLO from 5). (See more detail in
Table 3)

4. The students had a good attitude to mathemstiisgects (4.05 from 5). (See more
detail in Table 4)

Table 1 The pretest, in-between test and posttest scorgsidénts using the mathematical

module
In-between
Pretest Posttest
No. test-1 test-2 test-3 Total

15 24 21 39 84 15

1 2 21 18 34 73 9
2 5 24 20 38 82 12
3 7 10 17 31 58 11
4 2 21 20 35 76 10

5 3 19 20 33 72 9
6 2 23 21 37 81 12
I 2 14 20 21 55 10
8 2 15 19 36 70 10

9 3 23 15 37 75 9
10 2 24 20 37 81 11
11 2 19 21 37 77 11

12 2 21 20 35 76 8
13 2 15 18 36 69 10
14 3 21 20 34 75 11
15 5 16 19 28 63 13
16 4 15 13 29 57 12

17 1 22 16 32 70 8

Total 49 323 317 570 1,210 176

Average 2.88 19.00 18.65 33.53 71.18 10.35
Percentage 19.22 79.17 88.80 85.97 | 84.73 69.02
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Table 2 The comparison of pretest and posttest of usingrniematical module

Test Sample X S.D. t df Sig.
Pretest 17 2.88 1.54 -21.70* 16 0.00
Posttest 17 10.35 1.46

* p<0.05

Table 3The student satisfaction toward the mathematicaluieas evaluated by using 5
point satisfaction scales (nl%).

Evaluated Items )_(R esuslfg Interpretation
Learning and Teaching Activities 4.13 0.71| satisfied
1. Students enjoyed participating in classes 4631 | very satisfied
2. Students felt comfortable and happy in class hours 4.24| 0.83] satisfied
3. Students could learn and studied by themselvesmanisly | 3.94| 0.66 | satisfied
and the learning atmosphere was not stressful
4. Students were pleased to find the answers by tHeesse 3.88 0.7 | satisfied
5. Students had enough time to study by themselves 6 |DMB3| satisfied
Media and Teaching Materials 4.31 0.63] satisfied
6. Media and teaching materiai®re interesting 4.41| 0.51] satisfied
7. Media and teaching materialgre attempting to learn 4.41.51 | satisfied
8. Learning from media and teaching materfafped students 4.24| 0.83 | satisfied
to better understand and easy to remember
9. Media and teaching materials encouraged studemstsitly | 4.29| 0.69 | satisfied
and perform on their own
10.Media and teaching materialere adequate for all students 4/1864 | satisfied
Evaluation 3.87| 0.73] satisfied
11. Students were happy and eager to answer questharthay| 3.94| 0.75| satisfied
could check the answers immediately
12. Students wanted to have homework at the end ofdash | 3.1§ 0.81| neither
13. Students had the opportunity to know their scoftes their | 4.65| 0.61| very satisfied
perform
14.When there was the test, students were alwaysisdtgith | 3.71| 0.77 | satisfied
their scores
15. Students were satisfied with the admiration aftesweering | 3.88| 0.7 | satisfied
the questions
Total 4.10 | 0.69 | satisfied
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Table 4 The student attitude toward mathematics teachingi(n
Results
X |S.D.
1. Students liked mathematics 4,1Q2.49| good

2. Mathematics helped people to become logiga#il | 0.62 | good

3. Mathematics could be used in daily life 4/36.7 | good

4. Everybody should study mathematics 471 | 0.47 | very good
5. It was not necessary to study mathematics 4.12 | 0.7 | good
6
7
8
9
1

Evaluated Items Interpretation

. Mathematics was boring 4.12 | 0.86 | good
. Students were forced to study mathematics3.82 | 1.19 | good
. Mathematics got students stress 3.76 | 0.97 | good
. Students should study mathematics less | 3.41 | 1 | fair
0. | wanted to learn mathematics everyday | 3.71 | 0.85 | good
Total 4.05 | 0.87 | good

Recommendation

It can be concluded that the mathematical modulthe topic “Analytic Geometry” is
an effective tool which enhances student acadeafiee@ement. It is useful for not only for a
student but also for a teacher.
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Abstract

The project approach activity is a supplementamsrase which is similar to the preliminary
research. In order to complete the activity, theigpgant must follow the protocol: planning,
reviewing literature, doing the research, analysiaking conclusion and giving presentation,
respectively. The objective of this research wasertach the high school student academic
achievement in mathematics via the project appreathkity. The activity was limited on the
topic “sequences and series”. There were 15 stadgenpom 5/3 (11 grade) Mueang Yang
Suksa School, Nakhon Ratchasima, Thailand, paaticig the activity in the first semester
2010 academic year. In the experiment, the actwayg efficient at EE,=90.67/89.78 by the
assumption EE,=75/75. The learning progress of the students lgathe project approach
activity was increased significantlyp<0.05). It was found that the students were better
analysis and synthesis the knowledge. They wecesalssfied by the activity most.

Keywords: activity, projectimathematics

Introduction/Problem

It is announced in section 4 of National Educat#at of B.E. 2542 (1999) about direction of
education management that “For the management,haseto believe in ability of every
student for self-studying and self-developing. Tin& priority should be given to a student.”
(Office of the National Education Commission of Taad, 1999) For the mathematics
education management, it must have activities @oegrto the announcement. The activities
have to be appropriate to an individual or a graupe mathematics activities should be done
both inside and outside school because the logahumity is able to be a huge source of
knowledge. A good activity provides a skill, anahg ability, knowledge-integrating ability,
synthesis ability, evaluation ability, developmaility, applicable ability, merit, ethic and
happiness to students. (Institute for the PromotbriTeaching Science and Technology,
2002)

Mathematics is a branch of study that deals witlicloreasoning, deduction, calculation,
conclusion and communication. It is a tool for iimyng the skill and thinking process to a
brain. Mathematics is also a tool for science, i@dpkcience and technology, agriculture,
economics and engineer which can be applied toesav problem in real life.
(Karnjanamayoon, 2000) By the giving reasonssinecessary to enhance mathematics
education.

®Mueang Yang Suksa School, Mueang Yang Sub-Didtictang Yang District, Nakhon Ratchasima, Thailand
'Suranaree University of Technology, Muang Disti¢akhon Ratchasima, Thailand
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Generally, the mathematics activities are not #éffec This depends on many factors, for
example

- Most of students think that mathematics is remtassary of their real life.

- Mathematics is a difficult subject and hard talerstand

- Mathematics is not practical. It is just a theor

- Many students cannot link mathematics to othéjects.

- The monotone style of instructor gets studentgdb.

- Students do not really want to understand maghiesr deeply, just only want the
short cut to get a solution.

- Students cannot think systematically. Theirkimg process is not in procedural.
By the given factors, the authors were lookingdamathematics activity which is good for
self-studying. The activity should enrich the stuid® have a good step in thinking process.
Moreover, it should be able to solve the suggestediems.

The project approach activity was chosen to bexgerement. The activity is a supplementary
exercise which is similar to the preliminary resdarin order to complete the activity, the
participant must follow the protocol: planning, iewing literature, doing the research,
analysis, making conclusion and giving presentatrespectively. This approach is suitable
for individual and group study. It is self-studytigity style. The instructor just gives an
advice, makes a discussion and gives an evaluation.

The authors applied the activity on the topic “Smwpes and Series”. The topic is a basic
knowledge for the higher level study, e.g. calculi®quences and Series” concerns about
the pattern of numbers. It provides skills of olbaion, pattern recognition and calculation
by using formulas. The activity let participateddstnts work on the topic by following the
protocol of project approach. It was found that 8tedents were better in analysis and
synthesis the knowledge. The students had moreomsesplity and were eager to do a
research. They were confident to give a presemtalibe activity satisfied them very much.

Design/Procedure

The development of the project approach activitytloa topic “Sequences and Series” was
divided into 9 steps as follows:

1. Choosing the activity

Since there is a cooperation of the schools inPiteeincial Administrative Organization
of Nakhon Ratchasima and Suranaree University chitelogy, the authors participated in the
Local Learning Enrichment Network Project (LLENYQé&re were some activities for enrichment
the capability of instructors. One of the outstagdactivities, project approach activity, was
chosen because it is flexible and more powerful.

2. Curriculum Analysis

The basic education core curriculum B.E. 2551 (A2D08) of mathematics subject
group for senior high school was considered. Codeseription, academic achievement, unit
course and lesson plan were analyzed.

3. Literatures review
Documents of mathematics and media assisted atstnuwere reviewed in order to
find appropriate selected content which is harmasiith the standard curriculum.
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4. Documents preparation

Document of project approach activity protocol waspared. It gave the direction for
working in the activity. The topic in the documeoinsisted of

- Name of the project

- Name of student(s)

- Academic level

- Project advisor

- Academic Year

- Abstract

- Introduction

- Objective

- Hypothesis

- Review of literatures

- Method

- Procedure

- Conclusion

- Benefit

- Comments

5. Efficiency Measurement Studying
Literatures of mathematics achievement/learning smesment and efficiency of
media measurement were review.

6. Achievement Measurement

The pretest and posttest for achievement/learmmgasurement on the topic
“Sequence and Series” were developed. Both pretedt posttest were multiple choice
mathematics problems, which consisted of 15 iterashe They were parallel tests. A
guestionnaire on student satisfaction toward tip@#s was prepared, where the three parts
were learning and teaching activities using the mmdmedia and teaching materials, and
evaluation. For each part, there were 5 questisrsvaluated by using 5 points scale. There
were also 10 questions as evaluated by using 5taoale for attitude test toward
mathematics teaching.

7. Recruitment

The presentation about mathematics project appraativity was given to 85 grade
11" level students (Muthayomsuksa 5) at Mueang Yangs&School, Mueang Yang Sub-
District, Mueang Yang District, Nakhon Ratchasimidailand. There were 15 students
interested in participating in the activity.

8. Implementation

The pretest was given to the recruited studentserAhat, the students started their
activity. Since the project approach activity wasugplementary activity, the students had to
do it out of the regular study class. However, shadents could consult about it for all
available time. After finishing the conclusion greach of participating students had to give
the presentation to friends and instructors. Héeeathe students must take the posttest and
filled up the questionnaire and attitude test.
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9. Extension

Since the students who participated the activég more self-confident. They were
sometimes asked to be a instructor assistant fpthelr friends. It was found that they also
used the same activity to other subjects.

Finding/Analysis

1. In the experiment, the module was efficierEgE,=90.67/89.78 by the assumption
Ei/E,=75/75. (See more detail in Table 1)

2. It was found that students had better acadanfievement significantly after using
the module §<0.05). (See more detail in Table 2)

3. The students were satisfied by the project@gugr activity very highly (4.91 from
5). (See more detail in Table 3)

4. The students had a very good attitude to mathiemsubjects (4.83 from 5). (See
more detail in Table 4)

Table 1 The pretest, in-between test and posttest scorgsidénts using the mathematical

module
Test Sample Total Percentage X S.D
Scores
In-between 15 15 9067 13.60 0.63
Post 15 15 8978 13.47 0.83

Table 2 The comparison of pretest and posttest of usingniematical module

Test Sample X S.D. t df Sig.
Pretest 15 8.60 1.45 -15.88* 14 0.00
Posttest 15 13.47 0.83

* p<0.05
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Table 3The student satisfaction toward the mathematicaluieas evaluated by using 5

point satisfaction scales (n1%).

Evaluated Items )T? esuslfs[,). Interpretation
Learning and Teaching Activities 4.91] 0.29] very satisfied
1. Students enjoyed participating in classes 4.885 | very satisfied
2. Students felt comfortable and happy in class hours 4.73| 0.46| very satisfied
3. Students could learn and studied by themselvesnuomisly | 5.00| 0.00 | very satisfied
and the learning atmosphere was not stressful
4. Students were pleased to find the answers by tHeesse 4.93 0.26 | very satisfied
5. Students had enough time to study by themselves 0 |00 | very satisfied
Media and Teaching Materials 4.91] 0.29] very satisfied
6. Media and teaching materialgere interesting 4.800.31 | very satisfied
7. Media and teaching materialgre attempting to learn 4.80.35| very satisfied
8. Learning from media and teaching matertzs$ped 4.87| 0.35] very satisfied
students to better understand and easy to remember
9. Media and teaching materials encouraged studemsstsidy | 5.00| 0.00 | very satisfied
and perform on their own
10. Media and teaching materialere adequate for all students 4{9826 | very satisfied
Evaluation 4.80]| 0.41| very satisfied
11. Students were happy and eager to answer questidns a | 4.92| 0.27 | very satisfied
they could check the answers immediately
12. Students wanted to have homework at the end ofdash | 4.93 0.26| very satisfied
13. Students had the opportunity to know their scoftes their | 4.80| 0.41| very satisfied
perform
14.When there was the test, students were alwaysisdtis 5.00{ 0.00 | very satisfied
with their scores
15. Students were satisfied with the admiration afteswaering | 4.87 | 0.35| very satisfied
the questions
Total 4.91] 0.29] very satisfied

Table 4 The student attitude toward mathematics teachirg1(f)

Results _
Evaluated Items < |S.D. Interpretation

1. Students liked mathematics 4/99.26 | very good
2. Mathematics helped people to become logi&a00| - very good
3. Mathematics could be used in daily life 4/86.35 | very good
4. Everybody should study mathematics 5.00- very good
5. It was not necessary to study mathematics 4.@916 | very good
6. Mathematics was boring 4.790.62 | very good
7. Students were forced to study mathematics 4.0149 | very good
8. Mathematics got students stress 4.8859 | very good
9. Students should study mathematics less 4.8611 | very good
10. | wanted to learn mathematics everyday 4.8635 | very good
Total 4.83| 0.41 | very good
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Recommendation

It can be concluded that the project approach emasitics activity on the topic
“Sequences and Series” is an effective tool whidaaces student academic achievement. It
satisfied the students very much.
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Abstract

The purpose of this research was to develop afsetpzrimental physics in the topic “light
refraction through a convex lens” in order to emtice student academic achievement and the
satisfaction towards physics teaching in high sthdte study sample consisted of 69
students at the 11th grade level (Mathayomsuksaof5Khon Buri School, Nakhon
Ratchasima, Thailand. Using t-test dependent sampmeetest-posttest method. The
instruments used for data collection composed afniag in the physics curriculum, the
lesson plans, an achievement test, a questionpairstudent satisfaction towards physics
teaching, and an evaluation on learning activifidse research findings show that the student
academic post-achievement was higher when compathdore-achievement (p < 0.05), the
efficiency level for the development of experimemiaysics set was 78.70/78.48, and that the
student satisfaction towards physics teaching vigislyhpositive. Thus, it can be concluded
that the development of experimental physics sethen topic “light refraction through a
convex lens” is suitable for using as a teachingl tw enrich the student academic
achievement and the satisfaction towards physashtag in high school.

Keywords: Experimental Physics, Light Refraction, High School

Introduction/Problem

Physics is a branch of science concerned with #iher@, properties of matter and energy. It is
playing an important role for current and globatisty. Although, physics is important
for students who study in science and mathematmgram in high school but it is found that
some of students still do not understand the furehdah theory which used to
describe various phenomena, such as the propeftiggt.

The properties of light consist of reflection, eftion, interference and diffraction. Refraction
of light is one of the basic properties. Most afdgnts know that convex lens can converging
light beam or concave lens can diverging light be&ut only few students can use their
knowledge to explain the image, virtual or real gmafrom those lenses. One of the reasons
for students who miss understood in these phenonsethat they can not figure out how do
the light refract trough convex lens. In this resha a set of experiment, teaching and
learning guides for demonstrating the light refi@ctthrough convex lens were produced.
Actually, there are so many set of experimentalspisyin the market but most of them are
expensive. One of the main reasons in this resesitthproduce a cheap experimental set for
light refraction through convex lens.

8 Khon Buri School, Khon Buri District, Nakhon Ratchasima, Thailand
Suranaree University of Technology, Muang Disti¢akhon Ratchasima, Thailand
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There were four main aims that were interconnecldtere were 1) to develop a set of
experiment, teaching and learning guides for ligiftaction through convex lens. 2) to
compare student academic achievements before trduaing the set of experiment as a tool
of enrichment. 3) to measure satisfaction toware ¢bt of experiment. 4) to investigate
attitude towards physics teaching.

Design/Procedure

The development of a set of experiment, teachingl@rning guides for light refraction

through convex lens explanation was divided ingteps as follows:

1. The step of review. This included the review of biasic education core curriculum B.E.
2551 (A.D. 2008) in the group of substance of lemyrscience both national level and
school level, content of physics curriculum levef&hon Buri School.

2. The step of design. This included the desiga skt obxperimenand teaching and
learning guides for light refraction through convkens. Teaching guide consist of
introduction, statement, the purposes of learnpngs;test with keys, main contents, course
exercise with keys, and post-test with keys. Legrguide consist of introduction,
statement, contents, the purposes of learning, aldou doing experiment and course
exercise.

3. The step of development and production. This stap under the supervision of staff from
Suranaree University of Technology. The step inetldhe literature review and the
development and production of a set of experinteat;hing and learning guides.

4. The step of measuring a set of experiment, teachilearning guides efficacy. This
was done by using one to one testing, small gragbing, and large group testing,
respectively.

5. The step of implementation. The set of experimé&mdching and learning guides was
implemented. The sample group consisted of 69 mtasdat the 11th grade level
(Mathayomsuksa 5) of Khon Buri School, Nakhon Rastma, Thailand, who were
enrolled in the first semester during the 2010 aoad year.

6. The step of evaluation/analysis. The data wereyaedlusing t-test single-group pretest-
posttest design. Research instruments composdn gkt of experiment, the teaching and
learning guides including, an achievement testuastionnaire on student satisfaction
towards physics teaching, and an evaluation omilegactivities.

Findings

As can be seen in Table 1, the efficiency leveltfigr development of experimental physics in
the topic “Light Refraction Through a Convex Lensi order to enrich the student
achievement and satisfaction in high school wag(/88.48.

Table 1 The efficiency level for the development of expgntal physics in the topic “Light
Refraction Through a Convex Lens” in order to dmrithe student achievement and
satisfaction in high school.

Test Sample Total | Percentage X S.D
Scores
In-between 69 30 78.70 23.61 2.33
Post 69 20 78.48 15.70 1.55
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As shown in Table 2, it was found that studentsikexd higher post-test scores when
compared with their pre-test scores (p < 0.05).

Table 2 The comparison of pre- and post- test using tiveldpment of experimental physics
in the topic “Light Refraction Through a Convex k&nin order to enrich the student
achievement and satisfaction in high school asehiag tool.

As shown in Table 3 and Table 4, the student satisin towards the development of

Test Sample X S.D. t df Sig.
Pre 69 5.45 1.14 -47.45 68 0.00
Post 69 15.70 1.55

*p<.05

experimental physics and the attitude towards pbytgiaching were highly positive.

Table 3The student satisfaction towards the developmeakpérimental physics as
evaluated by using 5 point satisfaction scales &7 )=

Results

Evaluated Items < 1SD Interpretation

Learning and Teaching Activities 3.92 | 0.77 | Somewhat satisfied
1. Students enjoyed participating in classes 4.07 | 0.70 | Somewhat satisfied
2. Students felt comfortable and happy in class hours3.97 | 0.67 | Somewhat satisfied
3. Students could learn and studied by themselves | 3.96 | 0.66 | Somewhat satisfied

continuously and the learning atmosphere was nat

stressful
4. Students were pleased to find the answers by 3.94 | 0.83 | Somewhat satisfied

themselves
5. Students had enough time to study by themselves$3.51 | 0.82 | Somewhat satisfied
Media and Teaching Materials 4.00 | 0.85 | Somewhat satisfied
6. Media and teaching materiai®re interesting 4.07 | 0.80 | Somewhat satisfied
7. Media and teaching materialgre attemptingto | 4.21 | 0.73 | Somewhat satisfied

learn
8. Learning from media and teaching materiafped | 4.39 | 0.74 | Somewhat satisfied
students to better understand and easy to remember

9. Media and teaching materials encouraged studen#s31 | 0.63 | Somewhat satisfied

to study and perform on their own
10.Media and teaching materialere adequate for all| 3.35 | 0.83 | Somewhat satisfied

students
Evaluation 3.53 | 0.92 | Somewhat satisfied
11.Students were happy and eager to answer questiéri® | 0.81 | Somewhat satisfied

and they could check the answers immediately
12. Students wanted to have homework at the end of2.90 | 0.86 | Neither satisfied nor

each class dissatisfied
13. Students had the opportunity to know their scores3.88 | 0.73 | Somewhat satisfied

after their perform
14.When there was the test, students were always | 3.55 | 0.88 | Somewhat satisfied

satisfied with their scores
15. Students were satisfied with the admiration after| 3.79 | 0.90 | Somewhat satisfied

answering the questions

Total 3.84 | 0.86 | Somewhat satisfied
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Table 4 The student attitude towards physical teaching 66 )=
Evaluated Iltems ; esusl'%. Interpretation

1) Students liked physics 3.67 | 0.69 | Good
2) Physics helped people to become up to date98 | 0.69 | Good
3) Physics was helpful 4471 0.59 | Good
4) Everybody should study physics 3.89 1 0.79 | Good
5) Physics helped to develop the world 3.98 1 0.77 | Good
6) Studying physics caused headache 2.79 | 0.81 | Fair
7) Physics was difficult to understand 2.55 1 0.95 | Fair
8) Physics was boring 3.18 | 0.89 | Fair
9) Physics was not interesting 3.72 1 0.72 | Good
10)1 wanted to learn physics everyday 2.68 | 0.81 | Fair

Total 3.49 | 0.99 | Fair

Recommendation

It can be summarized that the development of ewparial physics in the physics curriculum
is a useful teaching tool and that it can be eiffett used to enhance the student academic
achievement and the satisfaction towards physézadhing in high school.
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Abstract

The purpose of this research was to develop af efperimental physics in the topic “surface
tension of liquids” in order to enrich the studacademic achievement and the satisfaction
towards physics teaching in high school. The stsayple consisted of 37 students at the
11th grade level (Mathayomsuksa 5) of Mueang Y&ungksa School, Nakhon Ratchasima,
Thailand. Using t-test pretest-posttest method. Tsruments used for data collection
composed of learning in the physics curriculum, kbgson plans, an achievement test, a
guestionnaire on student satisfaction towards phyt&aching, and an evaluation on learning
activities. The research findings show that thelesth academic post-achievement was higher
when compared with pre-achievement (p < 0.05)effieiency level for the development of
experimental physics set was 70.77/70.90 and tletstudent satisfaction towards physics
teaching was highly positive. Thus, it can be codel that the development of experimental
physics set in the topic “surface tension of liguics suitable for using as a teaching tool to
enrich the student academic achievement and thefagdion towards physics teaching in high
school.

Keywords: Experimental Physics, Surface Tension, High School

Introduction/Problem

Physics is a branch of science concerned with #her@, properties of matter and energy. It is
playing an important role for current and globatisty. Although, physics is important
for students who study in science and mathematmgram in high school but it is found that
some of students still do not understand the furehdah theory which used to
describe various phenomena, such as the theoflufdmechanics.

Surface tension is one of the important topicslundfmechanics. It is used to explain that

how can insect walk on the surface of the watere Ghthe reasons for students who miss
understood in these phenomena is that they cafiguoé out how the surface tension can be
applied in the daily life. In this research, a geéxperiment, teaching and learning guides for
demonstrating the surface tension of liquids weoslpced. Actually, there are so many set of
experimental physics in the market but most of tle@eexpensive. One of the main reasons
in this research is to produce a cheap experimsatdbr surface tension of liquids.

There were four main aims that were interconnecldtere were 1) to develop a set of
experiment, teaching and learning guides for serfemsion of liquids explanation. 2) to

10 Mueang Yang Sunksa, Mueang Yang District, Nakhon Ratchasima, Thailand
YSuranaree University of Technology, Muang Distrii¢akhon Ratchasima, Thailand
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compare student academic achievements before trduaing the set of experiment as a tool
of enrichment. 3) to measure satisfaction toware ¢bt of experiment. 4) to investigate
attitude towards physics teaching.

Design/Procedure

The development of a set of experiment, teachinbl@rning guides for surface tension of

liquids was divided into 6 steps as follows:

1. The step of review. This included the review of Hasic education core curriculum B.E.
2551 (A.D. 2008) in the group of substance of leeyrscience both national level and
school level, content of physics curriculum levelf4AMueang Yang Sunksa School.

2. The step of design. This included the desiga skt obxperimenand teaching and
learning guides for surface tension. Teaching guomlsist of introduction, statement, the
purposes of learning, pre-test with keys, main eots, course exercise with keys, and
post-test with keys. Learning guide consist ofadtiction, statement, contents, the
purposes of learning, manual for doing experiment@urse exercise.

3. The step of development and production. This stap under the supervision of staff from
Suranaree University of Technology. The step inetudhe literature review and the
development and production of a set of experinteathing and learning guides.

4. The step of measuring a set of experiment, teachimylearning guides efficacy. This
was done by using one to one testing, small gragbing, and large group testing,
respectively.

5. The step of implementation. The set of experimé&mdching and learning guides was
implemented. The sample group consisted of 37 mtadat the 11th grade level
(Mathayomsuksa 5) of Mueang Yang Sunksa schookhbla Ratchasima, Thailand, who
were enrolled in the first semester during the 28d&demic year.

6. The step of evaluation/analysis. The data wereyaedlusing t-test single-group pretest-
posttest design. Research instruments composd skt of experiment, the teaching and
learning guides including, an achievement testuastionnaire on student satisfaction
towards physics teaching, and an evaluation omileguactivities.

Findings

As can be seen in Table 1, the efficiency leveldéeelopment of experimental physics in the
topic “Surface Tension of Liquids” in order to esfrithe student achievement and satisfaction
in high school was 70.77/70.90

Table 1 The efficiency level for the development of expental physics in the topic
“Surface Tension of Liquids” in order to enrich theident achievement and satisfaction in
high school.

Test Sample Total Percentage X S.D
Scores
In-between 37 20 70.77 4.89 1.83
Post 37 20 70.90 14.94 2.85

As shown in Table 2, it was found that studentsikexd higher post-test scores when
compared with their pre-test scores (p < 0.05).
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Table 2 The comparison of pre- and post- test using tiveldpment of experimental physics
in the topic “Surface Tension of Liquids” in order enrich the student achievement and
satisfaction in high school as a teaching tool.

As shown in Table 3 and Table 4, the student saftisin towards the development of

Test Sample X S.D. t df Sig.
Pre 37 4.89 1.83 -17.26] 36 0.00
Post 37 14.94 2.85

*p<.05

experimental physics and the attitude towards phytgiaching were highly positive.

Table 3The student satisfaction towards the developmeakpérimental physics as
evaluated by using 5 point satisfaction scales 8&)=

Evaluated Items ; esuslfs[,). Interpretation
Learning and Teaching Activities 4.07 | 0.70 | Somewhat satisfied
1. Students enjoyed participating in classes 4.51 | 0.61 | Very satisfied
2. Students felt comfortable and happy in class hourst.14 | 0.65 | Somewhat satisfied
3. Students could learn and studied by themselves | 3.97 | 0.71 | Somewhat satisfied
continuously and the learning atmosphere was nat
stressful
4. Students were pleased to find the answers by 3.91 | 0.74 | Somewhat satisfied
themselves
5. Students had enough time to study by themselve$3.80 | 0.58 | Somewhat satisfied
Media and Teaching Materials 3.81 | 0.84 | Somewhat satisfied
6. Media and teaching materiai®re interesting 3.85 | 0.82 | Somewhat satisfied
7. Media and teaching materialgre attemptingto | 3.94 | 0.76 | Somewhat satisfied
learn
8. Learning from media and teaching materiafped | 3.86 | 0.55 | Somewhat satisfied
students to better understand and easy to remember
9. Media and teaching materials encouraged studen#si1 | 0.72 | Somewhat satisfied
to study and perform on their own
10.Media and teaching materialere adequate for all| 3.26 | 0.82 | Neither satisfied nor
students dissatisfied
Evaluation 3.89 | 1.08 | Somewhat satisfied
11. Students were happy and eager to answer questiérst | 0.78 | Somewhat satisfied
and they could check the answers immediately
12. Students wanted to have homework at the end of 3.37 | 0.94 | Neither satisfied nor
each class dissatisfied
13. Students had the opportunity to know their scores4.00 | 0.73 | Somewhat satisfied
after their perform
14.When there was the test, students were always | 4.00 | 0.69 | Somewhat satisfied
satisfied with their scores
15. Students were satisfied with the admiration after| 4.11 | 0.76 | Somewhat satisfied
answering the questions
Total 3.92 | 0.80 | Somewhat satisfied
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Table 4 The student attitude towards physical teaching 84 )=
Evaluated Iltems ; esusl'%. Interpretation

1) Students liked physics 4.26 | 0.51 | Good
2) Physics helped people to become up to da#18 | 0.63 | Good
3) Physics was helpful 4.38 | 0.65 | Good
4) Everybody should study physics 4.18 | 0.63 | Good
5) Physics helped to develop the world 421 0.69 | Good
6) Studying physics caused headache 2.62 | 1.16 | Fair
7) Physics was difficult to understand 2.65 | 0.98 | Fair
8) Physics was boring 3.47 1 0.90 | Fair
9) Physics was not interesting 3.68 | 0.91 | Good
10)1 wanted to learn physics everyday 3.62 | 0.78 | Good

Total 3.72 | 1.01 | Good

Recommendation

It can be summarized that the development of ewparial physics in the physics curriculum
is a useful teaching tool and that it can be eiffett used to enhance the student academic
achievement and the satisfaction towards physézadhing in high school.
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Abstract

The purpose of this research was to develop a fseixerimental physics in the topic
“resistor circuits” in order to enrich the studextademic achievement and the satisfaction
towards physics teaching in high school. The stsayple consisted of 36 students at the
12th grade level (Mathayomsuksa 6) of Orapimwittayehool, Nakhon Ratchasima,
Thailand. Using t-test dependent samples pretesitgsdt method. The instruments used for
data collection composed of learning in the physicsriculum, the lesson plans, an
achievement test, a questionnaire on student aetiish towards physics teaching, and an
evaluation on learning activities. The researckifigs show that the student academic post-
achievement was higher when compared with pre-aehient (p < 0.05), the efficiency level
for the development of experimental physics set B8&95/76.25 and that the student
satisfaction towards physics teaching was highlsitpe@. Thus, it can be concluded that the
development of experimental physics set in thectt@sistor circuits” is suitable for using as
a teaching tool to enrich the student academiceaehent and the satisfaction towards
physics teaching in high school.

Keywords: Experimental Physics, Resistor Circuits, High S¢hoo

Introduction/Problem

Physics is a branch of science concerned with &éter@, properties of matter and energy. It is
playing an important role for current and globatisty. Although, physics is important
for students who study in science and mathematmgram in high school but it is found that
some of students still do not understand the furhdah theory which used to
describe various phenomena, such as the theorgdmtors circuits.

Resistors circuits, both series and parallels itscare very important basic for students who
studies the direct current circuits. One of thesoea for students who miss understood in
these phenomena is that they can not figure out twwpply the theory to the physics
problems. In this research, a set of experimengchi@g and learning guides for
demonstrating the resistors circuits were produckctually, there are so many set of
experimental physics in the market but most of tleeexpensive. One of the main reasons
in this research is to produce a cheap experimesatdbr resistors circuits.

There were four main aims that were interconnecldtere were 1) to develop a set of
experiment, teaching and learning guides for resssfttircuits. 2) to compare student
academic achievements before and after using thef @periment as a tool of enrichment.

12 Orapimwittaya School, Khon Buri District, Nakhon Ratchasima, Thailand
¥*Suranaree University of Technology, Muang Distrii¢akhon Ratchasima, Thailand
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3) to measure satisfaction toward the set of erpmnt. 4) to investigate attitude towards
physics teaching.

Design/Procedure

The development of a set of experiment, teachingl@arning guides for resistors circuits

was divided into 6 steps as follows:

1. The step of review. This included the review of Hasic education core curriculum B.E.
2551 (A.D. 2008) in the group of substance of leeyrscience both national level and
school level, content of physics curriculum levaf4rapimwittaya School.

2. The step of design. This included the desigma skt oexperimenand teaching and
learning guides for resistors circuits. Teachingdguconsist of introduction, statement,
the purposes of learning, pre-test with keys, neaimtents, course exercise with keys, and
post-test with keys. Learning guide consist ofrdduction, statement, contents, the
purposes of learning, manual for doing experiment@urse exercise.

3. The step of development and production. This stap under the supervision of staff from
Suranaree University of Technology. The step inetludhe literature review and the
development and production of a set of experinteat;hing and learning guides.

4. The step of measuring a set of experiment, teachilearning guides efficacy. This
was done by using one to one testing, small gragbing, and large group testing,
respectively.

5. The step of implementation. The set of experimé&dching and learning guides was
implemented. The sample group consisted of 36 mtadat the 12th grade level
(Mathayomsuksa 6) of Orapimwittaya School, NakhaicRasima, Thailand, who were
enrolled in the first semester during the 2010 anad year.

6. The step of evaluation/analysis. The data wereyaedlusing t-test single-group pretest-
posttest design. Research instruments composdn gkt of experiment, the teaching and
learning guides including, an achievement testuastionnaire on student satisfaction
towards physics teaching, and an evaluation omilegactivities.

Findings

As can be seen in Table 1, the efficiency leveltfigr development of experimental physics in
the topic “Resistor Circuits” in order to enrichetistudent achievement and satisfaction in
high school was 81.95/76.25

Table 1 The efficiency level for the development of expental physics in the topic
“Resistor Circuits” in order to enrich the studanhievement and satisfaction in high school.

Test Sample Total Percentage X S.D
Scores
In-between 36 20 81.95 16.39 2.05
Post 36 20 76.25 15.25 2.78

As shown in Table 2, it was found that studentsikexd higher post-test scores when
compared with their pre-test scores (p < 0.05).
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Table 2 The comparison of pre- and post- test using tiveldpment of experimental physics
in the topic “Resistor Circuits” in order to enritie student achievement and satisfaction in
high school as a teaching tool.

As shown in Table 3 and Table 4, the student saftisin towards the development of

Test Sample X S.D. t df Sig.
Pre 36 6.11 2.21 -19.89 35 0.00
Post 36 15.25 2.78

*p<.05

experimental physics and the attitude towards phytgiaching were highly positive.

Table 3The student satisfaction towards the developmeakpérimental physics as
evaluated by using 5 point satisfaction scales 82)=

Evaluated Items ; esuslfs[,). Interpretation
Learning and Teaching Activities 3.80 0.86| Somewhat satisfied
1. Students enjoyed participating in classes 3.888 | Somewhat satisfied
2. Students felt comfortable and happy in class hours3.85| 0.80| Somewhat satisfied
3. Students could learn and studied by themselves | 3.61| 0.79 | Somewhat satisfied
continuously and the learning atmosphere was nat
stressful
4. Students were pleased to find the answers by 3.88]| 1.04| Somewhat satisfied
themselves
5. Students had enough time to study by themselves 8 |24 | Somewhat satisfied
Media and Teaching Materials 3.90 0.89| Somewhat satisfied
6. Media and teaching materiai®re interesting 4.00| 0.66 | Somewhat satisfied
7. Media and teaching materialere attemptingto | 4.33| 0.66 | Somewhat satisfied
learn
8. Learning from media and teaching materiafped | 4.13| 0.77 | Somewhat satisfied
students to better understand and easy to remember
9. Media and teaching materials encouraged students03| 0.77 | Somewhat satisfied
to study and perform on their own
10.Media and teaching materialere adequate for all| 3.33| 1.08 | Neither satisfied nor
students dissatisfied
Evaluation 3.53] 0.90| Somewhat satisfied
11. Students were happy and eager to answer questi@ig6| 0.90 | Somewhat satisfied
and they could check the answers immediately
12. Students wanted to have homework at the end of 3.24| 0.97 | Neither satisfied nor
each class dissatisfied
13. Students had the opportunity to know their scores3.56| 0.84 | Somewhat satisfied
after their perform
14.When there was the test, students were always | 3.36| 0.90 | Neither satisfied nor
satisfied with their scores dissatisfied
15. Students were satisfied with the admiration after| 3.73| 0.80| Somewhat satisfied
answering the questions
Total 3.74| 0.90| Somewhat satisfied
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Table 4 The student attitude towards physical teaching 84 )=

Evaluated Items ; esusl'%. Interpretation

1) Students liked physics 3.82 1 0.76 | Good
2) Physics helped people to become up to date88 | 0.69 | Good
3) Physics was helpful 4.29 | 0.72 | Good
4) Everybody should study physics 4.09 | 0.79 | Good
5) Physics helped to develop the world 3.73 1 0.80 | Good
6) Studying physics caused headache 2.65 | 0.98 | Fair
7) Physics was difficult to understand 2.45 | 1.03 | Poor
8) Physics was boring 3.56 | 0.86 | Good
9) Physics was not interesting 3.8510.82 | Good
10)1 wanted to learn physics everyday 2.88 | 0.98 | Fair

Total 3.52 | 1.03 | Good

Recommendation

It can be summarized that the development of ewparial physics in the physics curriculum
is a useful teaching tool and that it can be eiffett used to enhance the student academic
achievement and the satisfaction towards physézalhing in high school.
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Abstract

The purpose of this research was to develop a fseixerimental physics in the topic
“Bernoulli’'s equation” in order to enrich the studeacademic achievement and the
satisfaction towards physics teaching in high sthdbe study sample consisted of 41
students at the 11th grade level (Mathayomsuksaf5)Sikhiu “Sawadphadungwittaya”
School, Nakhon Ratchasima, Thailand. Using t-tespeddent samples pretest-posttest
method. The instruments used for data collectiompmsed of learning in the physics
curriculum, the lesson plans, an achievement gegjuestionnaire on student satisfaction
towards physics teaching, and an evaluation omileguactivities. The research findings show
that the student academic post-achievement waghighen compared with pre-achievement
(p < 0.05), and that the student satisfaction td&gvhysics teaching was highly positive.
Thus, it can be concluded that the developmentxpeemental physics set in the topic
“Bernoulli’'s equation” is suitable for using aseathing tool to enrich the student academic
achievement and the satisfaction towards physashtag in high school.

Keywords: Experimental Physics, Bernoulli's Equation, Highh8al

Introduction/Problem

Physics is a branch of science concerned with #ter®, properties of matter and energy. It is
playing an important role for current and globatisty. Although, physics is important
for students who study in science and mathematmgram in high school but it is found that
some of students still do not understand the furehdah theory which used to
describe various phenomena, such as the theoflfdrdynamics.

The Bernoulli’'s Equation is one of the most impottaquations in fluid dynamics. It can be
considered to be a statement of the conservati@nerfgy principle appropriate for flowing
fluids. One of the reasons for students who mistersiood in these phenomena is that they
can not figure out how the Bernoulli’'s equation t@napplied in the daily life. In this
research, a set of experiment, teaching and lagargindes for demonstrating the fluid
dynamics especially on Bernoulli’'s equation weredoiced. Actually, there are so many set
of experimental physics in the market but most e are expensive. One of the main
reasons in this research is to produce a cheaprimgeal set for Bernoulli's Equation
explanation.

There were four main aims that were interconnecldtere were 1) to develop a set of
experiment, teaching and learning guides for Bdir@@quation explanation. 2) to compare

14 Sikhiu “Sawad Phadung Witthaya” School, Sikhiu District, Nakhon Ratchasima, Thailand
*Suranaree University of Technology, Muang Distrii¢akhon Ratchasima, Thailand
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student academic achievements before and afteg ubm set of experiment as a tool of
enrichment. 3) to measure satisfaction toward gte@kexperiment. 4) to investigate attitude
towards physics teaching.

Design/Procedure

The development of a set of experiment, teachinplearning guides for Bernoulli's

eqguation explanation was divided into 6 steps havis:

1. The step of review. This included the review of Hasic education core curriculum B.E.
2551 (A.D. 2008) in the group of substance of leeyrscience both national level and
school level, content of physics curriculum levedfdSikhiu “Sawad Phadung Witthaya”
school.

2. The step of design. This included the desigma skt oexperimenand teaching and
learning guides for Bernoulli's equation explanatioTeaching guide consist of
introduction, statement, the purposes of learnpng;test with keys, main contents, course
exercise with keys, and post-test with keys. Legrguide consist of introduction,
statement, contents, the purposes of learning, atdou doing experiment and course
exercise.

3. The step of development and production. This stap under the supervision of staff from
Suranaree University of Technology. The step inetudhe literature review and the
development and production of a set of experinteathing and learning guides.

4. The step of measuring a set of experiment, teachimylearning guides efficacy. This
was done by using one to one testing, small gragbing, and large group testing,
respectively.

5. The step of implementation. The set of experimé&mdgching and learning guides was
implemented. The sample group consisted of 41 mtadat the 11th grade level
(Mathayomsuksa 5) of Sikhiu “Sawad Phadung Witth&ehool, Nakhon Ratchasima,
Thailand, who were enrolled in the first semesterrd) the 2010 academic year.

6. The step of evaluation/analysis. The data wereyaedlusing t-test single-group pretest-
posttest design. Research instruments composd skt of experiment, the teaching and
learning guides including, an achievement testuastionnaire on student satisfaction
towards physics teaching, and an evaluation omileguactivities.

Findings

As can be seen in Table 1, it was found that stisdesteived higher post-test scores when
compared with their pre-test scores (p < 0.05).

Table 1 The comparison of pre- and post- test using tiveldpment of experimental physics
in the topic “Bernoulli’'s equation” in order to ecin the student achievement and satisfaction
in high school as a teaching tool.

Test Sample X S.D. t df Sig.
Pre 41 3.44 1.34 -22.78| 40 0.00
Post 41 7.12 1.07

*p<.05

As shown in Table 2 and Table 3, the student saftisin towards the development of

experimental physics and the attitude towards phytgaching were highly positive.




TCER2011

ICER 2011:/L.,earning Communities for Sustainable édaymei:
September 9-10, 2011, KKU; Thad

Table 2 The student satisfaction towards the developmeakpérimental physics as
evaluated by using 5 point satisfaction scales 89)=

Evaluated ltems )_? esgst' Interpretation
Learning and Teaching Activities 3.69 0.82 | Somewhat satisfied
1. Students enjoyed participating in classes 3.669 | Somewhat satisfied
2. Students felt comfortable and happy in class hours3.62 | 0.78 | Somewhat satisfied
3. Students could learn and studied by themselves | 3.95| 0.86 | Somewhat satisfied
continuously and the learning atmosphere was nat
stressful
4. Students were pleased to find the answers by 3.67| 0.77 | Somewhat satisfied
themselves
5. Students had enough time to study by themselves 3.64 | 0.87 | Somewhat satisfied
Media and Teaching Materials 3.64 | 0.86 | Somewhat satisfied
6. Media and teaching materiai®re interesting 3.69 | 0.80 | Somewhat satisfied
7. Media and teaching materialgre attemptingto | 3.69 | 0.86 | Somewhat satisfied
learn
8. Learning from media and teaching materiafped | 3.64 | 0.78 | Somewhat satisfied
students to better understand and easy to remember
9. Media and teaching materials encouraged studengs69 | 0.86 | Somewhat satisfied
to study and perform on their own
10.Media and teaching materialere adequate for all| 3.50 | 1.01 | Neither satisfied nor
students dissatisfied
Evaluation 3.34 | 0.98 | Somewhat satisfied
11. Students were happy and eager to answer questiéngt | 0.85 | Somewhat satisfied
and they could check the answers immediately
12. Students wanted to have homework at the end 0f2.87 | 1.03 | Neither satisfied nor
each class dissatisfied
13. Students had the opportunity to know their scores3.62 | 0.99 | Somewhat satisfied
after their perform
14.When there was the test, students were always | 3.31 | 0.89 | Somewhat satisfied
satisfied with their scores
15. Students were satisfied with the admiration after| 3.46 | 1.00 | Somewhat satisfied
answering the questions
Total 3.56 | 0.90 | Somewhat satisfied
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Table 3 The student attitude towards physical teaching §1).

Evaluated Iltems R; SUIJ[;D. Interpretation

1) Students liked physics 3.670.79| Good
2) Physics helped people to become up to date  |40087 | Good
3) Physics was helpful 4.430.50 | Good
4) Everybody should study physics 4.10.71| Good
5) Physics helped to develop the world 4,174 | Good
6) Studying physics caused headache 1082 | Poor
7) Physics was difficult to understand 1.80.80 | Poor
8) Physics was boring 2.710.97 | Fair
9) Physics was not interesting 3.6R.96 | Good
10)1 wanted to learn physics everyday 2/71.15| Fair

Total 3.31| 1.25] Fair

Recommendation

It can be summarized that the development of ewparial physics in the physics curriculum
is a useful teaching tool and that it can be effett used to enhance the student academic
achievement and the satisfaction towards physézalhing in high school.
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Abstract

The objectives of this research were to developudtimedia presentation in the biology
curriculum as a teaching tool and to investigageeifects on student academic achievement
and satisfaction towards biological teaching irhheghool. The sample group consisted of 30
students at the i1 grade level (Mathayomsuksa 5) of Triamudomsuksdatem
Nakhonratchasima School, Nakhon Ratchasima, Thhilaio were enrolled in the first
semester during the 2010 academic year. The expetainduration covered 3 class sessions
throughout a 5 hour period. The data were analysn t-test single-group pretest-posttest
design. Research instruments composed of the nadianpresentation in the biology
curriculum, the lesson plans including E-book matey an achievement test, a questionnaire
on student satisfaction towards biological teachargl an evaluation on learning activities. It
was found that students received higher posttestescwhen compared with their pretest
scores (p < 0.05). The efficiency level for the e@lepment of the multimedia presentation in
the biology curriculum was 82.00/81.13. In additictme student satisfaction towards
biological teaching was highly positive. Thus, d@ncbe summarized that the development of
the multimedia presentation in the biology curniculis a useful teaching tool and that it can
be effectively used to enhance the student acadachievement and the satisfaction towards
biological teaching in high school.

Keywords: biology, curriculum, E-book, high school, multimagiresentation

Introduction/Problem

Biology is a branch of science playing an importahé for current and future global society.
It is not only related to human beings but alsceptiving beings and the environment. It is
also the foundation of biotechnology which is usafu improving the productivity of
agriculture, industry, public health and the enwimmnt. This ensures the quality of life
(Institute for the Promotion of Teaching Sciencd @echnology, 2010).

Based on the basic education core curriculum B551ZA.D. 2008), biological teaching has
focused on students as the centre of learning \ekdeachers are the facilitators who create a
positive learning environment and ensures quafityducation. This will promote students to
achieve learning processes including observatiamstecuction of hypothesis, testing
hypothesis by doing experiment, and analyse dadadasw a conclusion. At the end of the
processes, students can then organize into prassigloncepts and knowledge (Institute for

¥ Triamudomsuksanomklao Nakhonratchasima School, Bliastrict, Nakhon Ratchasima, Thailand
YSuranaree University of Technology, Muang Distrii¢akhon Ratchasima, Thailand
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the Promotion of Teaching Science and Technolo@¥0? If the curriculum is based on such
processes the students should be successful inlscho

Instructional media is necessary for teaching &adning process. It works as a key tool to
change student learning behavior and to help tesa¢bemprove their teaching and achieving
teaching goalgPromwong et al.,, 1994). An electronic book, E-boak,a book-length
publication in digital form, consisting of text, ages, or both, and produced on, published
through, and readable on computers or other el@ctaevices (Eileen and Musto, 2010). E-
books are usually read on dedicated hardware devRersonal computers and some cell
phones can also be used to read E-books (EileetMastb, 2010). The E-book is a type of
instructional media that is easy to access and nmbeeesting than printed or conventional
books (Jiraworapongse, 2006). The E-book can be tseenrich teaching and learning
process. By using the E-book as the instructionimyeudents’ academic achievements may
be improved. Therefore, we developed an E-bookénbiology curriculum as a teaching tool
and investigate its effects on student academideaeiment and satisfaction towards
biological teaching in high school.

There were four main aims that were interconnecibéése were 1) to develop a standard E-
book (&/E, = 8080) in the biology curriculum entitle “Transportats in Plants” for the 11
grade level (Mathayomsuksa 5), 2) to compare studeademic achievements before and
after using the E-book as a tool of enrichmentp3neasure satisfaction towards the E-book,
and 4) to investigate attitude towards biologiealching.

Design/Procedure

The development of E-book was divided into 6 stepfollows:

1. The step of review. This included the review of &k development, the basic education
core curriculum B.E. 2551 (A.D. 2008) in the graefpsubstance of learning science both
national level and school level, content of biolagyriculum level 4, the ability to use
computer of students, and computer infrastructufe Teiamudomsuksanomklao
Nakhonratchasima School.

2. The step of design. This included the design ofdes which composed of 3 lessons
(water transportation in plants, mineral transgatain plants, food transportation in
plants), aims of each lesson, multiple-choice (dias) of pre-and post-test for each
lesson, contents in each lesson which composedsbipége, introduction, statement,
contents, the purposes of learning, pre-test weyskmain contents (messages, graphics,
animation, video, narration, and music), courser@ge with keys, and post-test with
keys.

3. The step of development and production. This stap under the supervision of staff from
Suranaree University of Technology. The step inetludhe literature review and the
development and production of the E-book usingwsni (Desk Top Author 4, Adobe
Photoshop, U lead Studio 11, and Mozilla Firefox).

4. The step of measuring the E-book efficacy. This @Wase by using one to one testing,
small group testing, and large group testing, retbpsely.

5. The step of implementation. The E-book was impleednThe sample group consisted
of 30 students (using cluster random sampling f@@mstudentskt the 11 grade level
(Mathayomsuksa 5) of Triamudomsuksanomklao Nakhohasima School, Nakhon
Ratchasima, Thailand, who were enrolled in the Bemester during the 2010 academic
year. The experimental duration covered 3 classi@es throughout a 5 hour period.
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6. The step of evaluation/analysis. The data wereyaedlusing t-test single-group pretest-
posttest design. Research instruments composebleomultimedia presentation in the
biology curriculum, the lesson plans including Eskanaterials, an achievement test, a
questionnaire on student satisfaction towards gio&d teaching, and an evaluation on
learning activities.

Findings

As can be seen in Table 1, the efficiency level tfier development of the E-book in the
biology curriculum was 82.00/81.13.

Table 1 The efficiency level for the development of thé&ok in the biology curriculum
entitled “Transportations in Plants”.

Test Sample Total Percentage X S.D
Scores

In-between 30 13 82.00 12.30 2.37

Post 30 13 81.23 10.56 1.38

As shown in Table 2, it was found that studentsikexd higher post-test scores when
compared with their pre-test scores (p < 0.05).

Table 2 The comparison of pre- and post- test using tiveldpment of the E-book in the

biology curriculum entitled “Transportations in Rlg” as a teaching tool.
Test Sample X S.D. t df Sig.
Pre 30 6.00 0.87 *34.26- 29 0.00
Post 30 12.17 1.49
*p<.05

As shown in Table 3 and Table 4, the student safiien towards the E-book and the attitude
towards biological teaching were highly positive.

Table 3The student satisfaction towards the E-book asuaeted by using 5 point satisfaction
scales (n 30).

Evaluated Items ; esusl'%. Interpretation
Learning and Teaching Activities 4.41 | 0.60 | Somewhat
satisfied
1. Students enjoyed participating in classes 4.60 | 0.56 | Very satisfied
2. Students felt comfortable and happy in class hours 4.20 | 0.61 | Somewhat
satisfied
3. Students could learn and studied by themselves 4.57 | 0.57 | Very satisfied
continuously and the learning atmosphere was not
stressful

4. Students were pleased to find the answers by tHeesse| 4.53 | 0.57 | Very satisfied

5. Students had enough time to study by themselves 4.16 | 0.70 | Somewhat
satisfied

Media and Teaching Materials 4.47 | 0.60 | Somewhat
satisfied
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Evaluated Items < |SD. Interpretation
6. Media and teaching materiai®re interesting 4.53 | 0.57 | Very satisfied
7. Media and teaching materialere attempting to learn | 4.60 | 0.56 | Very satisfied
8. Learning from media and teaching materiaiped 4.63 | 0.49 | Very satisfied

students to better understand and easy to remember

9. Media and teaching materials encouraged students to 4.10 | 0.76 | Somewhat

study and perform on their own satisfied
10.Media and teaching materialere adequate for all 4.50 | 0.63 | Somewhat
students satisfied
Evaluation 4.34 | 0.62 | Somewhat
satisfied
11. Students were happy and eager to answer questidns|a4.27 | 0.63 | Somewhat
they could check the answers immediately satisfied
12. Students wanted to have homework at the end of eagh4.33 | 0.61 | Somewhat
class satisfied
13. Students had the opportunity to know their scofes a | 4.23 | 0.63 | Somewhat
their perform satisfied

14.When there was the test, students were alwaysisdtis | 4.67 | 0.58 | Very satisfied
with their scores

15. Students were satisfied with the admiration after 4.20 | 0.66 | Somewhat
answering the questions satisfied
Total 4.41 | 0.62 | Somewhat
satisfied

Table 4 The student attitude towards biological teaching (o)

Results
Evaluated Items B Interpretation
X |S.D.
1) Students liked biology 4.19 | 0.66 | Good
2) Biology helped people to become up to date.00 | 0.52 | Good
3) Biology was helpful 4.69 | 0.48 | Very good
4) Everybody should study biology 4.19 | 0.66 | Good
5) Biology helped to develop the world 3.69 | 0.60 | Good
6) Studying biology caused headache 3.25 ] 0.58 | Somewhat good
7) Biology was difficult to understand 2.63 | 1.02 | Somewhat good
8) Biology was boring 3.38 | 0.81 | Somewhat good
9) Biology was not interesting 3.88 1 0.62 | Good
10)1 wanted to learn biology everyday 3.44 | 0.73 | Somewhat good
Total 3.73 1 0.87 | Good

Recommendation

It can be summarized that the development of thiimmedia presentation such as E-
books in the biology curriculum is a useful teaghiool and that it can be effectively used to
enhance the student academic achievement andtisiaa#on towards biological teaching in
high school.

180



ICER 2011:/L.,earning Communities for Sustainable édaymei:

= il September 910, 2011, KKU;, Theud
ICER20T1

Acknowledgements

This research was supported by Suranaree University Technology, Provincial
Administrative Organization of Nakhon Ratchasimal arhailand Research Fund (TRF),
grant number RDG5340003.

References

Department of curriculum and instruction developm€R004). The learning of scientific
knowledge, Basic education curriculum B.E. 2544 (®. 2001).Bangkok: Kurusapa
Lasprao Publishing.

Chaiyong P., et.al. (1995Educational, Technology and Communications(15" ed).
Nonthaburi: Sukhothai Thammathirat University.

Prayad Jiraworapong. (2006)Electronic book: Documentation for instructions
Educational, Technology and Communications DepartmEaculty of Education,
Narasuan University.

The Institute for the Promotion of Teaching Scieand Technology. (2010).earning more
the basic of biology, V. 2, M. 4: Teacher HandbookBangkok: Kurusapa Lasprao
Publishing.

Eileen, G. and Musto, R.G. (2010). “The ElectroBaok” In Felix, S. M. and Woudhuysen,
H. R. The Oxford Companion to the Book. Oxford: @xf University Press.

181



ICER 2011:/L.,earning Communities for Sustainable édaymei:

s, o September 9-10; 2011, KKU;, Theid
ICER2011

The Development of E-Learning in the Biology Curriailum in Order to Enrich the
Student Achievement and Satisfaction in High School

Plernpit Nilsuntid® (jib_0011@hotmail.coin
Jittanan Tikul® (jittanan@sut.ac.th)

Pikun Pradabsti(pikuna@sut.ac.th
Sajeera Kupittayananfsajeera@sut.ac.th)

Abstract

The purpose of this research was to develop eifeggain the biology curriculum in order to
enrich the student academic achievement and tiesfagditon towards biological teaching in
high school. The study sample consisted of 40 siisdeat the 12 grade level
(Mathayomsuksa 6) of Sikhiu “Sawad Phadung Witthagahool, Nakhon Ratchasima,
Thailand. These students were enrolled in the seshester during the 2010 academic year.
The duration of the experiment covered 3 classi@@sshroughout a 6 hour period using t-
test single-group pretest-posttest design. Theumsnts used for data collection composed
of e-learning in the biology curriculum, the lessalans including e-learning materials, an
achievement test, a questionnaire on student aetiish towards biological teaching, and an
evaluation on learning activities. The researckifigs show that the student academic post-
achievement was higher when compared with pre-aehient (p < 0.05), the efficiency level
for the development of e-learning in the biologyrmwlum was 76.38/74.17, and that the
student satisfaction towards biological teaching Wighly positive. Thus, it can be concluded
that the development of e-learning in the biologgriculum is suitable for using as a teaching
tool to enrich the student academic achievement thedsatisfaction towards biological
teaching in high school.

Keywords: biology, curriculum, e-learning, high school, moi&dia presentation

Introduction/Problem

In an era of changing paradigms in teaching anchileg, the curriculum aims are to teach the
youth of the nation to develop into good people vdte happy and can live happily in

society. This can be seen from the National Edanafict 2542 (A.D. 1998), which aims to

develop Thai people into a complete human beingalliraspects; body, mind, intellect,

knowledge and ethics (Department of curriculum iasttuction development, 2004).

The core of the 2544 (A.D. 2000) basic educatiorricuium was therefore to focus on
knowledge, ideas, ability, moral, learning proceasgd social responsibility. In order to
develop a balance of human, students are set awiitee of learning process. Everyone has
the ability to learn and develop themselves. Sttedean be developed based on their natural
potential (Department of curriculum and instructidevelopment, 2004). This is consistent
with the National Education Act of 2542 (A.D. 1998p set in Section 24 of the learning
process that the relevant institutions and agemoiest provide contents and set activities in

83ikhiu “Sawad Phadung Witthaya” School, Sikhiu Bist Nakhon Ratchasima, Thailand
Suranaree University of Technology, Muang Distrii¢akhon Ratchasima, Thailand
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accordance with interests and aptitudes of studamistaking into account the differences
among individuals.

Instructional media is all the materials and phgisineans a teacher might use to implement
instruction and facilitate students' achievementinstructional objectives. The traditional
materials are chalkboards, handouts, charts, slalesheads, real objects, and videotape or
film whereas newer materials and methods are caenpuDVDs, CD-ROMs, the Internet,
and interactive video conferencing. Since 1995frimsional media draws very much
attention from students. There is also researctea@lto the design of instructional media both
teaching and learning takes place continuouslyewike, there is a lot of progress in software
to create instructional media to support the cosabf more advanced tutorials.

Today, instructional media such as e-learning besomecessary for teaching and learning
process. It works as a key tool to change studsarhing behavior and to help teachers to
improve their teaching and achieving teaching g@@fsmwong et al., 1994). A PowerPoint
tutorial is one of effective instructional media greating dynamic presentations and
demonstrations (Bucholz and Ullman, 2010)is a commercial_presentation program
developed by Microsoft. It is part of the Microsdiiffice suite, and runs on_Microsoft
Windows and Apple's Mac OS X operating system (Buagh 1998). The PowerPoint tutorial
can be used to enrich teaching and learning pro&sasing the PowerPoint tutorial as the
instruction media, students’ academic achievemerag be improved (Szabo and Hastings,
2000). Therefore, we developed the PowerPoint ialton the biology curriculum as a
teaching tool and investigate its effects on studgaademic achievement and satisfaction
towards biological teaching in high school.

There were four main aims that were interconnecidérbse were 1) to develop a standard
PowerPoint tutorial (£Ez = 8Q0/80) in the biology curriculum entitle “Genetics Msder” for
the 12" grade level (Mathayomsuksa 6), 2) to compare situaieademic achievements before
and after using the PowerPoint tutorial as a tdokmmichment, 3) to measure satisfaction
towards the PowerPoint tutorial, and 4) to invesggattitude towards biological teaching.

Design/Procedure

The development of PowerPoint tutorial was divided 6 steps as follows:

7. The step ofeview. This included the review of PowerPoint tigb development, the
basic education core curriculum B.E. 2551 (A.D. @0th the group of substance of
learning science both national level and schoatllesontent of biology curriculum level
4, the ability to use computer of students, andpaer infrastructure of Sikhiu “Sawad
Phadung Witthaya” School.

8. The step of design. This included the design ofdes which composed of 3 lessons
(Mendel Biography, Law of Segregation, Law of Indegdent Assortment and Test
Cross), aims of each lesson, multiple-choice (4icd®) of pre-and post-test for each
lesson, contents in each lesson which composedsbipége, introduction, statement,
contents, the purposes of learning, pre-test weyskmain contents (messages, graphics,
animation, video, narration, and music), courser@ge with keys, and post-test with
keys.

9. The step of development and production. This stap under the supervision of staff from
Suranaree University of Technology. The step inetudhe literature review and the
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development and production of the PowerPoint tatouising software (the Microsoft
Office suite).

10.The step of measuring the PowerPoint tutorial affjc This was done by using one to one
testing, small group testing, and large group negstiespectively.

11.The step of implementation. The PowerPoint tutonak implemented as e-learning or
Web-Based Instruction. The sample group consistetD students (using cluster random
sampling from 150 studenta} the 1¥ grade level (Mathayomsuksa 6) of Sikhiu “Sawad
Phadung Witthaya” School, Nakhon Ratchasima, Thdjlasho were enrolled in the first
semester during the 2010 academic year. The expetainduration covered 3 class
sessions throughout a 6 hour period.

12.The step of evaluation/analysis. The data wereyaedlusing t-test single-group pretest-
posttest design. Research instruments composebleomultimedia presentation in the
biology curriculum, the lesson plans including tRewerPoint tutorial materials, an
achievement test, a questionnaire on student aetiish towards biological teaching, and
an evaluation on learning activities.

Findings

As can be seen in Table 1, the efficiency leveltfi@er development of the PowerPoint tutorial
in the biology curriculum was 76.38/74.17.

Table 1 The efficiency level for the development of theM@dPoint tutorial in the biology
curriculum entitled “Genetics”.

Test Sample Total Percentage X S.D
Scores
In-between 40 120 76.39 91.66 3.42
Post 40 30 74.17 22.26 1.78

As shown in Table 2, it was found that studentsikexd higher post-test scores when
compared with their pre-test scores (p < 0.05).

Table 2 The comparison of pre- and post- test using tiveldpment of the PowerPoint
tutorial in the biology curriculum entitled “Genesi’ as a teaching tool.

Test Sample X S.D. t df Sig.
Pre 40 5.45 1.58 22.90* 39 0.00
Post 40 10.50 1.50

*p<.05

As shown in Table 3 and Table 4, the student satiein towards the PowerPoint tutorial and
the attitude towards biological teaching were higibsitive.

Table 3The student satisfaction towards the PowerPointitltas evaluated by using 5 point
satisfaction scales (n 9%

Evaluated Items )_? esgst' Interpretation
Learning and Teaching Activities 3.77 | 0.81 | Somewhat satisfied
1) Students enjoyed participating in classes 4.33 | 0.65 | Somewhat satisfied
2) Students felt comfortable and happy in class hours4.51 | 0.61 | Very satisfied

184



ICER 2011:/L.,earning Communities for Sustainable édaymei:
September 9-10, 2011, KKU; Thad

TCER201
Evaluated Items )_? esuSIT; Interpretation
3) Students could learn and studied by themselves | 4.46 | 0.56 | Somewhat satisfied
continuously and the learning atmosphere was not
stressful
4) Students were pleased to find the answers by 4.31 | 0.72 | Somewhat satisfied
themselves
5) Students had enough time to study by themselves$4.23 | 0.55 | Somewhat satisfied
Media and Teaching Materials 4.14 | 0.73 | Somewhat satisfied
6) Media and teaching materiai®re interesting 3.94 | 0.84 | Somewhat satisfied
7) Media and teaching materialgre attemptingto |4.17 | 0.86 | Somewhat satisfied
learn
8) Learning from media and teaching materfafped | 3.40 | 0.81 | Neither satisfied nor
students to better understand and easy to remember dissatisfied
9) Media and teaching materials encouraged studen#s40 | 0.69 | Somewhat satisfied
to study and perform on their own
10)Media and teaching materialere adequate for all| 3.83 | 0.75 | Somewhat satisfied
students
Evaluation 3.89 | 0.76 | Somewhat satisfied
11)Students were happy and eager to answer questidr® | 0.75 | Somewhat satisfied
and they could check the answers immediately
12)Students wanted to have homework at the end of3.77 | 0.81 | Somewhat satisfied
each class
13)Students had the opportunity to know their scores4.33 | 0.65 | Somewhat satisfied
after their perform
14)When there was the test, students were always | 4.51 | 0.61 | Very satisfied
satisfied with their scores
15)Students were satisfied with the admiration after| 4.46 | 0.56 | Somewhat satisfied
answering the questions
Total 4.31 | 0.72 | Somewhat satisfied

Table 4 The student attitude towards biological teaching @5)

Results
Evaluated Items _ [sp Interpretation

3 .D.

1) Students liked biology c|0.71 | Good

2) Biology helped people to become up to date4.09 | 0.51 | Good

3) Biology was helpful 477 | 0.43 | Very good

4) Everybody should study biology 4.11 | 0.68 | Good

5) Biology helped to develop the world 4.11]0.72 | Good

6) Studying biology caused headache 3.63 | 0.77 | Good

7) Biology was difficult to understand 3.03 | 1.04 | Fair

8) Biology was boring 3.71 | 0.89 | Good

9) Biology was not interesting 4.20 | 0.83 | Good

10)1 wanted to learn biology everyday 3.60 | 0.60 | Good

Total 3.94 | 0.85 | Good
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Recommendation

It can be concluded that the development of e-legreuch as the PowerPoint tutorial
in the biology curriculum is suitable for using asteaching tool to enrich the student
academic achievement and the satisfaction towaadisgical teaching in high school.
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