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Academic Year 2021
ABSTRACT

The objectives of this research were 1) to develop the “Enjoy Science and Problem
Solving” program to enhance problem solving abilities of grade 9 students at Wat Laem Fah Pa
School, 2) to compare problem solving abilities of the sample before and after learning the “Enjoy
Science and Problem Solving” program. The sample of this study was 40 grade 9 students at Wat
Laem Fa Pha School under Samut Prakan Primary Education Service Area Office 1. The sample
was selected based on a purposive sampling. The research instruments were 1) 12 learning plans,
2) a problem solving ability scale with four-option multiple choice questions with level of
difficulty of 0.22 - 0.80 and discriminatory power of 0.20 - 0.45 and reliability of 0.61. Data were
collected then analyzed using statistics including mean, standard deviation, and dependent sample
t-test.

The findings revealed the following

1. The “Enjoy Science and Problem Solving” contained complete and appropriate
components, consisting of principles, purposes, learning area and learning standards, content and
time structure, and learning management guidelines, media and learning resources, and
measurement and evaluation.

2. After learning the “Enjoy Science and Problem Solving” program, the sample had
higher problem solving abilities than before with a statistical significance level of .001.

Keywords: Program development, Problem solving, Ability to think and solve problems
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Abstract

The objectives of this research were 1) to develop curriculum the “Enjoy Science and
Problem Solving” 2) to compare problem solving abilities of the sample before and after learning
the “Enjoy Science and Problem Solving” program. The sample of this study was 40 grade 9
students at Wat Laem Fa Pha School under Samut Prakan Primary Education Service Area
Office 1. The sample was selected based on a purposive sampling. A research instruments were 1)
12 Lesson plans, 2) a problem-solving ability scale. The results of this research indicated as
follows: 1) The “Enjoy Science and Problem Solving” contained complete and appropriate
components, consisting of principles, purposes, learning area and learning standards, content and
time structure, and learning management guidelines, media and learning resources, and

measurement and evaluation. And 2).After learning the “Enjoy Science and Problem Solving”
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program, the sample had higher problem-solving abilities than before with a statistical
significance level of .001.
Keywords : Program development, Problem solving, Ability to think and

solve problems
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Introduction

From National Education Act B.E. 2542 Section 24 (2) stating learning process
organization for schools and departments to proceed practices of thinking, management, facing
situations and applying knowledge to prevent and solve problems for learners, it is mandatory to
prepare learners to be able to deal with rapid development of innovation and data that can be
reached easily. Therefore, learning skills of 21st century which are learning innovation skill,
information skill and life and job skill are what instructors should specifically develop learners.
Learning innovation skills include creativity, caring for innovation, consideration, problem
solving, good communication, cooperation. We can see that these learning innovation skills
consist of problem-solving skill which correlates with National Education Act of knowledge
applications for problem prevention and solving. And the Basic Education Core Curriculum B.E.
2551 focuses on developing learners to have potential of learning standard and to do so, learners
need to have 5 abilities which one of them is problem solving. Problem solving is a skill to deal
with problems and obstacles appropriately based on reasoning, morality and information,
understanding relationships and changes of different social situations, learning new knowledge
and applying it to prevent and solve problems as well as effective decisions by thinking about
themselves and effects on the environment. We can see that problem solving is a significant goal

to develop population of the country to have skills ready to join world community.

From Ordinary National Educational Test of grade 9 Report of academic year 2557,
statistics of Wat Laem Fa Pha School separated by learning standards, overall average score of
science from 100 is 32.54 (Annual school report, Self-Assessment Report : SAR, academic year
2557, p.74) which is lower than national average score. Learning standard that school should
speed development is learning standard 4.1, force and movement as most students answered the
questions incorrectly showing that they still have problems and should improve problem solving

ability.

Researcher is interested to develop "Enjoy Science and Problem Solving” program which
is a way of more effective teaching science and responds aim to develop Thai students have

quality and continue to develop country.
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Objectives
1. To develop "Enjoy Science and Problem Solving” program
2. To compare the problem-solving abilities of grade 9 students at Wat Laem Fa Pha
School using Enjoy Science and Problem Solving” program before and after learning.
Research hypothesis
After being taught by this program, students who learn in "Enjoy Science and Problem
Solving" program can have higher problem-solving abilities than before.
Conceptual framework
The research aimed to develop "Enjoy Science and Problem Solving” program of grade 9
students at Wat Laem Fa Pha School based on the conceptual framework with the following
details:
Variables of study
Independent variable = Enjoy Science and Problem-Solving program

Dependent variable = Problem Solving Abilities
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The conceptual framework of developing “Enjoy Science and Problem Solving” program

Learning basic data

Education Act

The Basic Education Core
Curriculum B.E. 2551
Science curriculum

Problem solving abilities

Curriculum organization
knowledge
Meaning of the curriculum
Importance/elements
Curriculum format
Good curriculum
characteristics

Curriculum development

"Enjoy Science and Problem Solving"
program

. Principles

2. Purposes

. Learning area and learning standards

4. Content and time structure

. Learning management guidelines

6. Media and learning resources

7. Measurement and evaluation

Learning and program
development philosophy
— Essentialism

— Realism

— Progressivism

Problem solving abilities

. Specify causes of the problem

2. Plan and present solutions

. Solve the problem

4. Follow-up

. Check the result

Learning theory

Piaget's theory of cognitive

development

Related Research

National research

International research

Figure 1: The conceptual framework of developing “Enjoy Science and Problem Solving” program
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Literature review

1. Program development

From studying the meaning, program is experiencing that school provides learners
through procedures that lead learners to their destination by developing abilities to do things well
and suitable for living. It is important because the program is an idea frame to determine direction
of learning organization of the country, school and classroom to develop people to have
knowledge, skills, abilities and behaviors that society and country want. There are 7 elements which
are 1. Principles 2. Purposes 3. Learning area and learning standards 4. Content and time structure
5. Learning management guidelines 6. Media and learning resources 7. Measurement and
evaluation. Good program must follow national education aim, open for teachers, students,
parents, community to participate in the development, improve and change it according social
context, be flexible, organize content, experience based on learners significantly, have learning
organization process, evaluation, support creativity and problem solving, have simultaneous
lessons, be able to use comfortably and easily, have appropriate activities and media for learners
at their age, be followed up and evaluated regularly for improvement. Program development
should rely on principle and theory, be planned systematically, have experts to help and happen
from cooperation from everyone, have well-trained teachers who understand the program
thoroughly. Program development should focus on developing learner's mind and attitude at the
same time. Therefore, developed program should be more effective than the former. There are 4
steps of program development procedures which are

1. Learning basic data

2. Program structure development

3. Program trial

4. Evaluation and improvement

Correlate with Sailor and team 1981, p. 8 refer to Tippawan Sangkasila, 2016, p. 47). The
end of program evaluation is to check whether the program can achieve objectives, has quality or

should be improved to benefit further program development.
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2. Problem solving abilities

Many educators have procided the definition of problem solving. Researcher concluded
that problem solving is using one's experiences from learning as a basis to deal with new
problems or situations with steps to do so. Problem solving abilities of each person are different,
based on maturity, experience, interest, intelligence, readiness, motive, emotion and environment.
For problem solving steps of Sternberg (Sternberg, 1986 refer to Amarachaya Chinsri, 2015,
p.181) consists of 5 steps,

1. Understand and review the problems

2. Specify problem solving steps

3. Choose problem solving steps reasonably

4. Choose data representative

5. Determine what is related to the problem

While concept of Dewey (Dewey, 1976, p. 130 reference Kullanan Sangnikul, 2014, p.
16) presents 5 steps of problem solving which are

1. Preparation

2. Problem analysis

3. Solution suggestion

4. Checking the result

5. Application

After following the steps, there will be measurement and evaluation of problem-solving
skills. It can be done in many ways, such as, test, writing and doing it for real, which is very

important.

Research methods

For this development of "Enjoy Science and Problem Solving" program, researcher did it
in 4 steps.

Step 1 Learning basic data

Step 2 Curriculum structure development

Step 3 Program trial

Step 4 Curriculum evaluation
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Step 1 Learning basic data

Researcher studied learning organization policy, National Education Act B.E. 2542, The
Basic Education Core Curriculum B.E. 2551, school curriculum, concepts, theory and related
research, problem solving concepts and methods as well as problem solving abilities evaluation.

Step 2 Curriculum structure development

For "Enjoy Science and Problem Solving" program development, researcher did 2 parts
as follows.

1. Creating curriculum structure by specifying principles, purposes, learning area and
learning standards, content and time structure, and learning management guidelines, media and
learning resources, and measurement and evaluation and follow them

2. Curriculum structure evaluation by considering suitability and correlation by 3 experts
using IOC, analyzing the evaluation and study plan and improve them according to
recommendations

Step 3 Program trial

To try the program, researcher suggested 3 parts of data as follows.

1 Population and sample group

1. Participants of this research are 2 rooms of grade 9 students from Wat Laem Fah
Pa School, academic year 2561

2. Sample group of this research is 40 students of grade 9 from Wat Laem Fah Pa
School, academic year 2561 by purposive sampling

2 Research instrument

Instrument for research on "Enjoy Science and Problem Solving" program development
is as follows.

1. Learning plan that was developed according to learning organization stated in the
curriculum, check correlation by experts at the value of 1.00, then adjust with expert's
recommendations to be more complete

2. Problem solving ability test. After learning objectives and ways to create test and
content, problem solving ability test of 40 multiple choices is created and checked IOC by experts

by choosing test with IOC of 1.00 and above to use with participated students. 30 items of
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qualified test are brought to analyze reliability, difficulty and arrange the test from the process to
be problem solving ability test.

3 Experiment

Starting with pre-test of problem-solving abilities test, proceed teaching 12 plans for 40
hours and let students do the same test again then find percentage of the result and compare
problem solving abilities of students by t-test for dependent statistics.

Step 4 Curriculum evaluation

Researcher uses the following criteria to consider program's effectiveness

1. Average score of problem-solving abilities test not less than 70 percent

2. Post-test score is higher than pre-test from "Enjoy Science and Problem Solving"

program statistically significantly at .001.

Research result:

1."Enjoy Science and Problem Solving" program which correlates with National
Education Act B.E. 2542 and its amendments of B.E. 2545 and B.E. 2553 section 22, section 23
(2) and section 24, Basic Education Core Curriculum B.E. 2551, Wat Laem Fah Pa School
curriculum consists of principles, purposes, learning area and learning standards, content, and
time structure, and learning management guidelines, media and learning resources, and
measurement and evaluation

2. Problem solving abilities comparison as shown on Table 2
Table 2 Result of Problem-solving abilities comparison before and after "Enjoy Science and

Problem Solving" program

Problem n Before learning After learning t p
solving

X S.D X S.D
Problem 40 12.37 1.92 25.60 1.87 29.27*** 0.000
solving

*** have statistical significance of .001
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From Table 2, it was found that problem solving abilities using "Enjoy Science and
Problem Solving" program before learning has the average ( X = 12.37 ) and after learning of
( X = 25.60. ) When comparing problem solving abilities of students who studied in "Enjoy
Science and Problem Solving" program, students have problem solving abilities after learning

more than before with statistical significance of .001.

Research discussion

1. Result of "Enjoy Science and Problem Solving" program development is that
researcher got a program with complete elements, quality, suitability, and content correlating with
objectives of learning standard. This is because researcher had worked on curriculum
development according to appropriate procedure of 4 steps including. Learning basic data
2. Program structure development 3. Program trial 4. Evaluation and improvement correlate with
Sailor and team 1981, p. 8 refer to Tippawan Sangkasila, 2016, p. 47) which mentioned 4 steps of
curriculum development, 1) Stating objectives 2) Curriculum design 3) Using the program
4) Program evaluation

2. Result of problem-solving abilities comparison of grade 9 students showed that after
learning in "Enjoy Science and Problem Solving" program, students got average score of 85.33
percent which problem solving abilities of students after studying is higher than before by "Enjoy
Science and Problem Solving" program with statistical significance of .001 as determined criteria.
In addition, it followed problem solving concept of Dewey (Dewey,1976, p. 130 refer to Kullanan
Sangnikul, 2014, p. 16) that presents 5 steps of problem solving which are 1. Preparation
2. Problem analysis 3. Solution suggestion 4. Checking the result 5. Application and correlates
with problem solving steps of Sternberg (Sternberg, 1986 refer to Amarachaya Chinsri, 2015, p. 181)
consists of 5 steps, 1. Understand and review the problems 2. Specify problem solving steps
3. Choose problem solving steps reasonably 4. Choose data representative 5. Determine what is
related to the problem correlates with Phikul Kampeerapawong (2016, p.74) who did research on
learning activities development following STS concept about chemical reactions to support
problem solving abilities of grade 10, it was found that students who learned by activities using 5
steps including searching, solving problems, creativity, exchanging experiences and using it in

real life. Problem solving abilities of students after learning is higher than before at statistical
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significance of .05. Moreover, since "Enjoy Science and Problem Solving" program has 5 significant
ways of learning organization including 1) Arrange learning activities in joyful and relaxing
environment with competition games 2) Focus on group's work and participation of every student
by assigning responsibility and let them exchange knowledge and practice discussion 3) Students
learn from interesting situations which is a factor that helps better student's problem-solving

abilities.

Recommendations

1. There should be additional study about The Basic Education Core Curriculum B.E.
2551 and its amendment of B.E. 2560 because there are changes in the curriculum structure in
science subjects that technology have more important roles. If there is research next time,
technology should be part of it as well as use current incidents as topics to develop problem
solving abilities to respond education of Thailand 4.0 and use more STEM.

2. Try using ways to develop student's problem-solving abilities that researcher
developed in other levels, for example, elementary or senior high school to confirm that this
program can be used with students of every level of education.

3. There should be additional studies on teaching techniques, strategies, creating
motivation, reducing teacher's roles, and increasing students in learning have effects on problem

solving abilities of students as well as creating joyful environment.
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THE DEVELOPMENT OF THE “ENJOY SCIENCE AND PROBLEM SOLVING” PROGRAM
TO ENHANCE PROBLEM SOLVING ABILITIES OF GRADE 9 STUDENTS AT WAT LAEM FAH PA

SCcHOOL
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Dr.Penporn Thongkamsuk 2
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Abstract

The objectives of this research were 1) to develop curriculum the “Enjoy Science
and Problem Solving” 2) to compare problem solving abilities of the sample before and after
learning the “Enjoy Science and Problem Solving” program. The sample of this study was 40
grade 9 students at Wat Laem Fah Pa School under Samut Prakan Primary Education Service
Area Office 1. The sample was selected based on a purposive sampling. A research instruments
were 1) 12 Lesson plans, 2) a problem solving ability scale.. The results of this research indicated
as follows: 1) The “Enjoy Science and Problem Solving” contained complete and appropriate
components, consisting of principles, purposes, learning area and learning standards, content and
time structure, and learning management guidelines, media and learning resources, and
measurement and evaluation. And 2).After learning the “Enjoy Science and Problem Solving”
program, the sample had higher problem solving abilities than before with a statistical

significance level of .001.
Keywords: Program development, Problem solving, Ability to think and solve

problems
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