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Abstract

One of the challenges of teaching modern biology is to move from the explanation of
natural phenomena to creating technology and innovation to solve complex problems in a disruptive
world. Teachers need to learn a unique approach to initiate a nature-driven innovation. In doing
so, they engage students in the application of knowledge in science and mathematics in the
engineering design process, an approach in STEM. This article presents a new teaching approach
that embeds engineering design in the subject of Biology, namely Biomimicry Design Spiral (BDS).
Biomimicry is an area of biology that searches for and imitates living things’ characteristics to inspire
and solve human problems including creating innovation. In this article, we will present the
essential features of BDS and give an example of a DBS-based lesson as well as give implications

for classroom teaching.

Keywords: STEM Education, Biomimicry Design Spiral, Creativity and Innovation, Biology Education
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Abstract

The term “Scientific Literacy” is one of the terms that is used to represent the desires of
a quality citizen. Originally, this word was often used with a broad meaning. After the exponential
developments of science and technology, in-depth knowledge is essential to solving complex
problems. These make an inclusion of the term with the goals of science education at the school
level. There are various definitions of the term. Sometimes, the definition depends on the social
context of the person who defines it. PISA defined the term as “The ability to engage with
science-related issues, and with the ideas of science, as a reflective citizen". This definition is
defined as a 15-year-old student's science framework. At present, the awareness of teachers and
learning facilitators has led to research studies on the development and promotion of scientific
literacy in Thailand. Topics (of those research) can be divided into 3 issues: developing scientific
literacy of Science teachers, development of approaches for learning activities in Science subjects
and development of students' scientific literacy However, from PISA’s data, it was found that
Thai students still had science literacy lower than the average of the PISA member countries.
Therefore, all stakeholders must find the meaning of science literacy in line with the context of
Thai society and develop research for the learning activities that promote scientific literacy and

the assessment for science literacy in accordance with the real situation in Thailand context.

Keywords: Scientific Literacy, PISA, Thai Education
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Abstract

This study aimed to evaluate various instructional activities to promote student’s
understanding and attitude of the course contents for further applying to medical technology
service and knowledge transferring to the community. Also, the knowledge of the community health
leaders was evaluated after knowledge transfer by many students in the classroom. Various
instructional activities in the course consisted of lectures, video recordings of medical technology
service examples, knowledge management with experienced medical technologists, and workshop
from community health problems. All fourth-year students, registered in the "Community Medical
Technology" must assess the understanding and attitude of the course contents involved with
the course learning outcome by online questionnaire within each topic in the course. The result
revealed that medical technology students had the increased understanding of in various topics
related to the importance of the ‘Community Medical Technology’, role of medical technologists
in community health service, processes of community health service, and the application of medical
technology knowledge for the solving of community health problems. Moreover, the attitude of
the course contents including the student’s goal to be part of the solving of community health
problems was increased when compared to prior participating in the instructional activities with
statistically significant (*p<0.05). After the aforementioned course activities, all classroom students
had the skill to conduct medical technology knowledge for supporting community health service
and also transferring laboratory results of medical technology to community health leaders in
the real situation of Mae Chai, Phayao province. The transferring knowledge to community
health leaders was finally evaluated and the result demonstrated that these community health
leaders had the increased knowledge involved with medical technology consisting of the process of
specimen collection, simple laboratory examination, interpretation of laboratory results and
other general health knowledge up to 80% of all participants. Taken together, various instructional
activities in the course of ‘Community Medical Technology’ could lead to the development of
student’s skills in medical technology service for serving as the effective solving of community
health problems.

Keywords: Community Medical Technology, Instructional Activities, Medical Technology Service,
Knowledge Transferring
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Abstract

This is a Research and Development Research (R&D). The purposes of this research are:
1) develop an 85/85 effective augmented reality application for students to promote Chinese
vocabulary learning skills, 2) study the learning achievement, 3) study the satisfaction of students
with the augmented reality application, and 4) study the retention of learning Chinese vocabulary
learning skills. The sample group includes Matthayomsuksa 1 students in Phuket, Phang Nea and
Krabi who study Chinese language. Two — stage randomized sampling of 6 schools, a total of 180
students. The research instrument were: (1) an augmented reality application promoting Chinese
vocabulary skills, (2) an achievement test, (3) a satisfaction questionnaire, and (4) a test to measure
persistence in learning Chinese vocabulary. The statistics used to analyze the data were
mean, standard deviation, and t-test.

The findings revealed that: 1) the augmented reality application to enhancing Chinese
vocabulary learning skills was evaluated by experts at the highest level and the efficiency is higher
than the specified criteria, 2) the learning achievement scores of students who studied with the
augmented reality application enhancing Chinese vocabulary learning skills were statistically
significantly higher than before at the .05 level, 3) students’ satisfaction with the augmented
reality application was a high level, and 4) the students' learning retention in Chinese vocabulary
after studying and the average of learning achievement in basic Chinese vocabulary after 2 weeks
of study were not different.

Keywords: Augmented Reality Application
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t-test

X S.D.

S.D.

19.43 3.24 27.20

293 23.69

P<.05 df=179 t-test = 23.69
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Abstract

This classroom research aimed to examine the implementation of the vocabulary mind
mapping teaching technique in recalling and memorizing learned business English vocabularies of
Vocational Certificate | students at Hatyai Amnuaywit Technological College, Songkhla Province.
Selected by the purposive sampling technique, the sample consisted of 36 students who
enrolled for English for Office Work in the academic year 2021. The research instruments contained
the pre-test and the post-test divided into five lexical sets, five lesson plans, and five vocabulary
mind-mapping teaching activities. The obtained data was analyzed by the SPSS software. The
statistics used to analyze the data were mean, percentage, standard deviation, and paired sample
t-test. The study revealed that students’ abilities in recalling and memorizing their learned
business English vocabularies were obviously increased after using the vocabulary mind mapping
teaching activities in the classes, with the mean score of the pre-test at 14.11 and the mean
score of the post-test at 25.86, while the result of the paired sample t-test marked statistically
significant difference at .05. This study suggests that the vocabulary mind mapping teaching
technique should be applied for business English classes since it plays a significant role in English

learning of Thai EFL vocational students.

Keywords: Mind Mapping, Vocabularies, Business English
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Introduction

To accumulate a large number of lexicons
in a language will pave the way for learners to
master the language faster and be more likely
successful. There is no single human language
without a single vocabulary. Vocabularies are
fundamentally important to make a learner to
perform for all kinds of language skills: reading,
speaking, listening, writing, and communication
(Pekka, 2013). The learning of vocabulary is an
important process that a language learner
needs to continuously maintain and establish.
Sedita (2005) stated that “vocabulary encompasses
all the words we must know to access our
background knowledge, express our ideas and
communicate effectively, and learn about new
concepts” (p. 33). This can be a significantly
challenging process because one must accumulate
a good amount of vocabulary knowledge, and
one of the most difficult problems that most
language learners usually face with is their
long-term ability to recall their lexical items
they have learned. Rohmatillah (2014) confirmed
that “Without sufficient vocabulary, people
cannot communicate and express their feeling
both in form of spoken and written effectively”
(p. 69). It can be inferred that, in teaching
a language, a teaching method plays a significant
role in enhancing students to yield fruitful
vocabularies for their usages. However, these
days, newer applications and strategies for
teaching a language are constantly emerging
due to technology advancement and changing
environment of teaching and learning. For
example, the use of an infographic organizer to
design a historical model in a history class can
enhance students’ critical and analytical thinking
skills, and it can be integrated into other areas
of teaching and learning history (Yupakde &
Keeratichamroen, 2022). Similarly, the implementation
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of a vocabulary mind map is also seen and
widely used for both online and in-class teaching
and learning in almost every level of classes.
Opinaldo (2021) insisted that using a vocabulary
mind map will significantly enhance learners’
abilities in vocabulary retention.

Known as word maps or spider grams
(British Council, 2022), vocabulary mind maps
enhance learners to generate words and
relationships between the words and other
words. The vocabulary mind mapping technique
can be considered as one of the most effective
strategies for teaching vocabulary. This is because
the technique will activate a learner’s previous
knowledge and allow them to present other
related words. Mind mapping is a visual tool
that helps learners to manage words into a
different category and make learners to
remember those words better (The Bell Team,
2020). Algahtani (2015) stated that when learners
master sufficient new words in learning a
language or the second language, their language
skills: writing, speaking listening and reading
will be possibly succeeded. As a matter of fact,
in order to overcome a learner’s insufficiency
of vocabulary in a language, a vocabulary mind
mapping technique can be used as an effective
teaching or learning method to improve the
learner’s vocabulary mastery (Samhudi, 2015).

With high effects of vocabulary mind
mapping in teaching and learning words in a
language, this classroom research is designed
to examine the effectiveness of using such
technique in business English classes of Thai
vocational certificate | students since those
students struggle or face with difficulties in
learning their business English words as many
other foreign language learners because they
lack a number of lexicons both knowledge and

understanding (Saenpakdeegjit, 2014). It is also



because there is not much evidence to prove
its effectiveness that can contribute the existing
knowledge about the use of the vocabulary
mind mapping technique in the context of
vocational students in Thailand. Therefore, the
researchers intend to conduct this classroom
study through designed lessons plans and
vocabulary mind mapping activities for business
English classes of Thai vocational students in
order to improve those students’ achievement
in learning business English vocabularies. It can
also be a proof whether employing a right
teaching technique, vocabulary mind mapping,
in business English classes will become the
effective teaching tool to enhance students’

learning through recalling and memorizing.

Research Objective

To investigate the effectiveness of the
vocabulary mind mapping technique in recalling
and memorizing learned vocabularies in business
English classes of Vocational Certificate | students
at Hatyai Amnuaywit Technological College in

the academic year 2021

Research Hypothesis

The vocabulary mind mapping technique
can be effective to enhance students’ abilities
in recalling and memorizing their learned

business vocabularies.

Literature Review

The utilization of vocabulary mind maps

Vocabulary mind mapping is defined by
many scholars; for example, Syeda (2016)
defined it as the most convenient method for
generating information in our mind, and we
can take such information out of our brain.
Krasnic (2011) also defined it as a graphic tool

that could be used to present a specific pattern

of topics, ideas, and words in a radial pattern
from a central concept to outside surrounding
ones. Indeed, it can be said that vocabulary
mind mapping is a graphic thinking tool that
can be used to increase more vocabularies
related to meanings and usages. According to
Othman (2018), main types of mind maps
include dyadic mind maps, poly categoric mind
maps, group mind maps, and computerized
mind maps. Mind mapping, normally used as
a tool for generating ideas, is a very effective
teaching and learning technique that can
enhance learning steps of learners. The learners
will be able to remember the information they
learn and then they can recall such information
when they need to use it again (Brinkmann, 2003).
In a normal class, a teacher may write a word
on the center of a whiteboard, for example,
the word “weather,” and the teacher allows
students to come up with other related words:
hot, cold, sunny, rain, and snow. It will become
a branch of mind mapping that can also be
used as a revision technique for the beginning
of the class or a conclusion at the end. Hence,
students or leaners can remember what they
have learned because mind mapping is so
visual and helps to make a connection of words
(British Council, 2022).

Related research

Studies on vocabulary mind mapping
have been conducted by many researchers.
Pua, Li, Lui & Cheng (2022) investigated the
use of mind mapping on teaching English
vocabulary for 140 Hongkong elementary
students through sketchbooks along one
semester and tested their progress. The study
discovered that mind mapping became an
effective way to make students to link the new

information to their existing information in the
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learning process. Wangmo (2018) conducted a
study on the use of mind mapping for writing
skill of primary school Bhutanese students. By
using a test of compositional writing, the results
showed that the content of students’ writing
was statistically different, and the researcher
concluded that vocabulary mind mapping had
a major influence on the writing skill of students.
In addition, Yunus & Chien (2016) conducted
a study on the effectiveness of a mind mapping
strategy in writing for Malaysian University
English test. The mind mapping technique
enabled students to have a good planning in
their jobs, allowing them to come up with a
writing topic and helping to maintain their
writing. Also, Karimi & Heidari (2015) studied
the effect of mind mapping on vocabulary
learning on 40 Iranian high school students in

two classes in Iran.The results revealed that

Picture 1

Research Design

the experimental group that was taught by
using a mind mapping technique had higher
scores than the control group. Finally, Riswanto
& Prandika (2012) conducted a study on the
effectiveness of a mind mapping strategy in
a writing course of the 66 first year Indonesian
university students by using the pre-test and
post-test. The findings of the study showed
that the mean score of the experimental group

was higher than the control group.

Research Methodology

This classroom experimental research
provided the pre-test and post-test to obtain
the data and compare the outcomes of using
mind mapping teaching activities of business
English classes for vocational certificate |
students, and the procedures were shown as

follows.

Conducting

Purposive sampling |—>

Conducting the pretest

vocabulary mind

mapping teaching
method for five weeks

v

Conducting the pretest

Analyze the obtained
data

Discuss and sumarize
results

Target group
Selected by the purposive sampling
technique, the population consisted of 36

vocational certificate | students who enrolled
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the class of English for Office Work for the
second semester of the academic year 2021 at
Hatyai Amnuaywit Technological College,
Songkhla, Thailand.



Variables

The independent variablesin this study
was the learning process and activities of a
vocabulary mind mapping teaching technique.

The dependent variable in this study
was the learning outcomes of vocational
certificate | students in recalling and memorizing
business English vocabularies.

Data collection
Both the pre-test and post-test were
used to collect the data before and after using

the mind mapping teaching technique.

Data analysis

The data from the pre-test and post-test
was analyzed by the Statistical Package for
Social Sciences (SPSS) to find out the percentage
(%), mean (X), standard deviation (S.D), and

paired sample t-test.

Research instruments
This classroom research employed two
main tools as follows:

Table 1
Students taking part in the study

1. The pre-test and post-test were
designed with 30 words which were divided
into five topics: Hotel, Office, Manager, Bank,
and Market. Each topic was then generated
into six more related words, for instance, a
receptionist, a bellboy, a patio, a lobby, heating,
and housekeeping. The reliability of the test
was examined by three English teachers with
IOC (Index of item objective congruence) at 1.00.

2. Five lesson plans for teaching business
English vocabularies with the mind mapping
technique were developed in accordance with

a student’s textbook.

Research Findings

The results of vocational certificate |
students’ abilities in recalling and memorizing
learned business vocabularies after learning
through the mind mapping technique were

shown below.

Descriptive Statistics

Frequency Percent Valid Percent  Cumulative Percent
Male 8 222 22.2 222
Valid Female 28 77.8 77.8 100.0
Total 36 100.0 100.0

From table 1, the number of students

who take part in this study is at 36 in total.

There are eight male students (22.2%) and 28
female students (77.8%).
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Table 2
Students’ pre-test and post-test scores

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Pre-test 36 9.00 22.00 14.11 3.59
Post-test 36 19.00 30.00 25.86 3.05
Valid N (listwise) 36

The scores of students’ pre-test and
post-test show that the minimum score of the
pre-test is at 9, while the maximum score is at
22 with the mean score at 14.11 and standard

Table 3

deviation at 3.59. The minimum score of the
post-test is at 19, while the maximum score is
at 30 with the mean score at 25.86 and standard
deviation at 3.05.

Comparison of the mean between male and female students

Descriptive Statistics

Sex Pre-test Post-test
Mean 14.00 24.12
Male N 8 8
Std. Deviation 2.82 3.18
Mean 14.14 26.35
Female N 28 28
Std. Deviation 3.83 2.88

From table 3 above, the mean score of
the male students from the pre-test is at 14
with the standard deviation at 2.82, and the
post-test is at 24.12 with the standard deviation
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at 3.18 The female students reach the mean
score from the pre-test at 14.14 with the standard
deviation at 3.83, and the post-test is at 26.35
with the standard deviation at 2.88.



Table 4

Paired Samples Test

Paired Samples Test

Pair 1 Paired Differences t df Sig.
Pre-test - | Mean Std. Std.Error 95% Confidence (2-tailed)
Post-test Deviation Mean | nterval of the

Difference
Lower Upper
-11.75 2.78 .46 -12.69 -10.80 -25.34 35 .000

In order to find out the different outcome
between the pre-test and post-test, two statistical
hypotheses are developed as follows.

Ho @ MpreTest - MpostTest (The outcomes of
the pre-test and post-test are not different.)

Hi @ Hpre-Test - Mpost-Test (The outcomes
of the pre-test and post-test are different.)

To test which hypothesis is accurate,
the P value (Possibility) is set at .000, and the
alpha (Significant) is set at .05. Therefore, the
P value (Sig .000) must be less than .05. From
the table, it shows that the tis at -25.34 and
the Sig is at .000, which is less than .05. This
means that the P value rejects the HO, but it
accepts the H1. This can be concluded that
the teaching of business vocabularies with the
mind mapping technique can overall enhance
students to recall and memorize their learned
business vocabularies better with a statistically

significant difference at .05.

Discussion

After employing the vocabulary mind
mapping teachnique, the results of the study
show that all students, both female and male
students, are able to increase their business
English vocabularies significantly higher than

the pre-test. The study shows the effectiveness

of the mind mapping technique that can be
used in different ways and in different stages;
that is, it can be integrated with a variety of
activities such a competition among teams
during the lessons. What makes the outcomes
obviously different between the pre-test and
post-test is due to the characteristics of this
strategy. The strategy makes learners learn
vocabularies through the learning process that
makes lessons enjoyable and colorful with fun
and challenging activities. This will eventually
lead students to improve their lexical archives,
gaining more understanding and having more
accuracy about using business vocabularies
after they clearly understand their vocabularies
in lessons. Accordingly, Benini (2022) reaffirmed
that “mind maps are very useful tools to
enhance your learning and creativity” (p.1).The
findings of this study are in accordance with
the outcomes of several studies on using
vocabulary mind mapping; for example, Bahadori
& Gorjian (2016), who studied the electronic
mind map within Arabic vocabularies in the
fiftth-grade classes of Jordanian students,
mentioned that the computerized mind map
enhanced those students to have higher
achievement in Arabic vocabularies. Also, Wang
& Dostal (2018) confirmed that the Mind
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Map could be employed to link the learned
knowledge to different areas of new knowledge.
It is a process to enhance learners to understand
a subject better because the process enables
them to improve their memorization, and it
makes lessons more flexible and interesting.
Hence, the vocabulary mind maping technique
is an effective teaching and learning technique
that can be employed to increase a learner’s
language skills, especially in recalling and
memorizing learned vocabularies.The main
reason is that the use of the vocabulary mind
maping permits learners to connect information
or ideas around a main theme of a topic which
thay have learned. The statistical quantitative
analysis of this study insists that the mind
mapping teaching technique can truly enhance
vocational certificate students’ vocabulary
proficeincy since they have better perfomance
in learning business vocabularies from the
post-test. Indeed, from the mean score of the
pre-test at 14.11 with the standard deviation at
3.59 to the mean score of the post-test at 25.86
with the standard deviation at 3.05 and the
P value at .000 of the paired sample t-test,
these empirical data indicate that using the
vocabulary mind mapping teaching teachnique
in business English classes becomes the effective
teaching method that has made a remarkable
fact in promoting language teaching for learners

who learn busniness English as the foreign
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language in Thailand because this study
dicloses that the vocational certificate students

have better learning achievement.

Recommendations
1. Implications

1.1 To make a vocabulary mind
mapping teaching teachnique more efective,
a teacher needs to ensure that all students in
a class clearly undertand words in a lesson.

1.2 A competition between two or
more groups of students should be established
regularly while employing vocabulary mind
mapping teaching activities in order to provide
more enjoyable classroom atmosphere.

2. Areas of Future Research

2.1 In order to support and make a
comparison with the results of this study, a
further a study with more number of students
or different classes such as primary school
students and high school students should be
conducted through the implementation of
vocabulary mind mapping teaching activities in
English classes.

2.2 The integration of vocabulary
mind mapping teaching activities with other
English language skills such as writing and
communication should be carried out in order
to further explore the impact of using vocabulary

mind mapping towards English learners.
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Abstract

This research aimed to 1) study the undergraduate student’s English proficiency development
through learning management system. 2) study the undergraduate student’s behavior of using
learning management system in three factors; purposes of using the system, devices for accessing
the system, and frequency use of the system. The participants were 115 sophomore and junior
students at Rajamangala University of Technology Srivijaya, Trang Campus and were selected by
purposive and stratified random sampling technique. Two hundred items of TOEIC practice test
and a behavior of using learning management system in English courses questionnaire were used
to collect the data. Descriptive statistics; frequency, percentage, mean, and standard derivation
were applied to analyze the data. The results of the study showed that 1) Listening proficiency
development was higher than reading proficiency development through LMS during online learning.
2) Submitting homework, doing the tests, and downloading course materials were the most
frequently reported in purposes of using LMS factor, while contacting or communicating with a
lecturer was the least frequently reported. Smart phone was the main device for online learning
during the COVID 19 pandemic while some students didn’t have any laptops or PCs The frequency use
of learning management system was only 3-4 times a week.
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AT 2 (English as Second Language: ESL)
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Abstract

The research aimed at studying and comparing the motivation and needs of Bangkok Fire
and Rescue Department officials on further studying in disaster management program. The samples
of this research are 327 officials working in 2021. Content validity was examined by experts. The
confidence in the knowledge questionnaire, the KR-20 formula is 0.76, and the Cronbach's alpha
coefficient is 0.77. The research instrument was a questionnaire consisting of two parts and the
results of the study revealed the following.

The results of the motivation and needs for studying in the field of disaster management
program were found the overall at high levels (X = 4.06). They were in all four aspects including
personal motivation and needs (X =4.19), social motivation and needs (X = 4.16), occupational
motivation and needs (X = 3.99), academic motivation and needs (X = 3.90) at high level, respectively.
The result of the motivation and needs for comparison in the field of disaster management
program, classified by gender; status; domicile; the highest level of education; GPA; average
monthly income; and sources of funds used for pursuing a bachelor's degree, was non-statistically
different at the .05 level. For further results, those classified by age; distance from residence to
Navamindradhiraj University; service life; and job position level, were statistically different at the .05
level. The results show that officers are more likely to participate in disaster management
program when they perceive that Bangkok Fire and Rescue Department supports the time and
resources to succeed in career paths.

Keywords: Disaster Education, Motivation, Fire and Rescue, Disaster Management
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Introduction

The Fire and Rescue Department has
the authority to carry out fire suppression
operations, formulate safety measures and
standards for fire prevention and mitigation,
coordinate with government agencies, the private
sector and foreign agencies in fire prevention
and suppression operations, and all types of
disaster relief in the Bangkok metropolitan area
or as requested. It also provides relief to victims
of disasters, promotes participation of the people's
sector in disaster prevention and mitigation,
prepares master plans, action plans in accordance
with Bangkok and national master plans, trains
and practices on disaster prevention and
mitigation, public relations and dissemination
of knowledge to government agencies, private
sectors and the general public, as well as providing,
controlling and maintaining machinery, tools,
equipment, vehicles and modern information
technology for use in disaster work. At present,
the Fire and Rescue Department has a total
capacity of 2,081 positions.

Currently, candidates employed in civil
service positions as in Operational Level and
Practitioner Level did not graduate in disaster
management, causing a lack of knowledge and
understanding of operations. Disaster Management
Program, Navamindradhiraj University has
curriculum content consisting of academic
knowledge and disaster practice, such as firefighting,
chemical and hazardous substance rescue,
floods, storms, earthquakes, etc. If the Bangkok
Fire and Rescue Department officials have
studied in the field of disaster management,
knowledge and operational capacity will be
developed to be able to operate efficiently. If
the Bangkok Fire and Rescue Department
officials have studied in the field of disaster
management, knowledge and operational
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capacity will be developed to be able to work
efficiently. This is in line with the National
Education Act of 1999 (2002, page 2) explaining
education means the learning process for
personal and social development through
imparting of knowledge; practice; training;
transmission of culture; enhancement of
academic progress; building a body of knowledge
by creating a learning environment and society
with factors available conducive to continuous
lifelong learning.

The above mentioned reasons show
the importance of education that Bangkok Fire
and Rescue Department officials should continue
to develop their knowledge, especially knowledge
in the Disaster Management Program. The
researcher, as a lecturer in the Disaster Management
Program, Navamindradhiraj University and a
worker in the Bangkok Fire and Rescue Department,
recognizes the importance of education and is
interested in studying motivations, needs as
well as obstacles, and suggestions in further
education on Disaster Management Program of
Bangkok Fire and Rescue Department officials
to know the level of motivation and the relationship
between the variables and study motivation.
The results of this research will be useful to
agencies and universities that provide disaster
education, which can be used as information
to develop teaching and learning plans that
are suitable for the situation and meet the

needs of the students in the future.

Purpose of the Study

1. To study motivation and needs of
Fire and Rescue Department officials on further
education in Disaster Management Program.

2. To compare motivation and needs of
Fire and Rescue Department officials on further

education in Disaster Management Program.



3. To study difficulties and recommendations
on further education in Disaster Management

Program.

Research Framework

The theory of Needs/Drives/Temptations
of Abraham H. Maslow (Maslow, 1970), leader of
Humanism Psychology. Maslow's theory is very
useful for understanding various aspects of
human behavior. It describes the process that
motivation is caused by human needs, which
follows a hierarchy of five steps as follows:

1. Physiological needs are basic human
needs such as hunger, thirst, sexual needs, air
needs, sleep needs, etc.

2. Safety needs mean the need to seek
stability, confidence, safety in life; property;
family; working status; people show their
behavior by intentionally working to collect
money, applying insurance, having a stable
career, etc.

3. Sense of belonging and love needs
refer to the need to be loved by others in
society such as family, friends, classmates,
colleagues, etc. The need for acceptance as
part of society is a natural need because humans
are social animals and do not want to be alone;
they show empathy, help, and cooperation to
show concern for others in society.

4. Self-esteem needs is the need for a
feeling of self-esteem. People at this stage
seek to gain position, title, prestige, financial
status and power for themselves because they
can satisfy their own needs to be accepted by
society as knowledgeable, useful, important,
and dependable ones.

5. Self-actualization needs are the ultimate
needs that an individual desires to attain, the
ideal level of the individual, meaning his or

her true self.

2. Concept of motivation for further
study

Education is to develop the potential of
the individual and society, along with learning
the external and internal environment of the
person, in order to achieve prosperity in a happy
life. Education is one of the important factors
in enabling people to have a good quality of
life. A good education not only leads to a
good job position, a high salary enough to
support oneself and a family, but also gives
people the opportunity to advance their social
and economic status. Obviously, the efforts of
parents to educate their children to the best
of their ability, and the motivation to directly
affect and influence the individual, is based on
achievement motivation.

The Anne Roe Theory (Anne Roe as cited
in Orchon 1994:199) states that people choose
occupations to respond their needs. How much
needs are met depends upon the relationship
between the parents and their children. Their
upbringing affects the child’s personality. How
well people are brought up will influence the
way people choose their occupations. People
choose the occupations that suit to their
personality.

The Donald E. Super Theory (Donald E.
as cited in Orachon, 1994:199) provides ten
fundamental theories for career development.
Conclusion in relation to the person who has
an influence in choosing a career, namely
father and mother. Children with affluent
parents have the opportunity to meet a variety
of people, creating more experiences. It helps
to create a career pattern that is closer to
one's desire, and to recognize that the mentor
can influence a child's career development,
understanding himself and choosing a career
according to his needs.
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The Robert Hoppock theory (Orachon,
1994:199) outlines the causal factors and
influences in a person's career choice regarding
the individuals involved in the child's career
choices. In general, children are influenced on
career choices by close people such as parents,
teachers, friends, relatives, siblings, etc.

Eli Gingberg's theory (Eli Gingberg quoted
in Paorohit, 1985: 66-67) discusses career choice
and career advancement. Socioeconomic status
and educational differences will have different
influences on career development. Poor children
enter the profession earlier than children from
wealthy families.

Orachon (1994: 61) said that human
beings have to live in the environment; therefore,
the environment, including the person, will
influence in many ways. In choosing a career as
well, students must take all the influential mo-
tives into account, and the main motives
include the family influence on career choices,
especially the wishes of their parents and their
appreciation for their relatives, brothers and
friends, who succeed in their careers, also cre-
ating a desire to imitate them. Parents' desires
are more influential than other motivations.
Some parents would like their children to
choose a career as they wish without considering
their children's aptitudes and interests in any
way because parents have hopes for their

children to progress.

Methodology

Research on motivation and needs of
Fire and Rescue Department officials on further
education in Disaster Management Program,
the researchers used Survey Research methodology,
conducting research as follows: determination
of population and sample selection; data

collection; data manipulation; selection of
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statistics used for data analysis; and the
conclusion of the research.

1. Population and sample

The population used in this research
included 2,081 Bangkok Fire and Rescue
Department officials working in 2021. The
sample group used in this study included 327
Bangkok Fire and Rescue Department officials
operating in 2021.

The sample size was determined to use
Krejcie & Morgan tables, with 5% acceptable
margin of error, 95% confidence level from a
population of 2,200 people, and then cluster
random sampling are divided the population
into 9 groups consisting of: Office of the Secretary;
Office of Disaster Prevention Strategy; Office of
Disaster Management; Fire and Rescue Operations
Division 1; Fire and Rescue Operations Division
2; Fire and Rescue Operations Division 3; Fire
and Rescue Operations Division 4; Fire and
Rescue Operations Division 5; and Fire and
Rescue Operations Division 6, and then sampled
each group proportionately to the population
until 327 people were reached.

2. Research instrument

The research instrument was a questionnaire
consisting of two parts as follows: Part 1, to
study the motivation and needs for studying in
the field of disaster management; Part 2, to
compare the motivation and needs for studying
in the field of disaster management; Part 3,
to study the problems, obstacles, and
recommendations for Fire and Rescue Department
officials on further education in Disaster
Management Program.

3. Data collection

The researcher collects the following data:

1. Issue a letter requesting assistance to
the Director of Fire and Rescue Department officials

granting permission to submit a questionnaire



to 327 Fire and Rescue Department officials
operating in 2021.

2. Verify the correctness and completeness
of the returned questionnaires; there were 327
respondents.

4. Data analysis

1. Information from the questionnaires:
the researchers analyzed by frequency distribution,
mean, percentage, standard deviation, T-test
and One-way Analysis of Variance.

2. The scoring criteria in the questionnaire
Part 2: it was determined as follows: highest
score 5, high score 4, moderate score 3, low
score 2, and lowest score 1.

3. Interpretation of scores: The
researchers used the results of the questionnaires
to find the mean and standard deviation by
specifying the interpretation of the score as
follows:

Mean between 4.50-5.00 means
the highest level.

Mean between 3.50-4.49 means
high level.

Mean between 2.50-3.49 means
moderate level.

Mean between 1.50-2.49 means
low level.

Mean between 1.00-1.49 means

the lowest level.

Research Findings

Research on motivation and needs of
Fire and Rescue Department officials on further
education in Disaster Management Program,
the researcher presented the results of the data
analysis into three parts as follows:

Part 1: Data analysis results of motivation
and needs of Fire and Rescue Department
officials on further education in Disaster

Management Program

Table 1
Results of data analysis on motivation and needs for further study in the field of disaster
management
(n=327)
motivation level
Motivation and needs in various fields
X S.D. level order

1. Personal motivation and needs 4.19 622 High 1

2. Occupational motivation and needs 3.99 587 High 3

3. Academic motivation and needs 3.90 627 High 4

4. Social motivation and needs 4.16 567 High 2

Total 4.06 514 High
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From Table 1, the results of data
analysis of motivation and needs for studying
in the field of disaster management were at
high levels (X = 4.06, S.D. = 0.514). They were
at high level in all four aspects: 1) Personal
motivation and needs (X = 4.19, S.D. = 0.622);

2) Social motivation and needs (X = 4.16, S.D.
= 0.567); 3) Occupational motivation and needs
(X =3.99, S.D. = 0.587); and 4) Academic
motivation and needs (X = 3.90, S.D. = 0.627),

respectively.

Table 2
Results of data analysis of personal motivation and needs for further study in the field of Disaster
Management
(n=327)
motivation level
Personal motivation and needs
X S.D. level order
Have a passion for the field of disaster 4.13 770 High 7
management
Disaster management disciplines are 4.09 Jq72 High 9
suitable for one's own abilities
Disaster management disciplines are 4.11 781 High 8
suitable for one's own knowledge
Want to achieve something 4.32 716 High
Want to develop their own potential 4.42 704 High
Want to have new knowledge never been ° 4.43 713 High 1
studied before
Want to be productive and achieve 4.25 765 High 5
desirable goals
Want to spend free time usefully 4.24 756 High
Want to apply the knowledge gained in 4.30 749 High 4
daily life
The location of the university is convenient 3.58 .929 High 10
Total 4.19 622 High

From Table 2, the results of an analysis
of information on personal motivation and
need for studying in the field of Disaster Man-
agement, they were at high levels (X = 4.19,
S.D. = 0.622). It was found that 1) want to have
new knowledge never been studied before, at
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high level (X= 4.43, S.D. = 0.713); 2) want to
develop their own potential, at high level
(X = 4.42, S.D. = 0.704); 3) want to achieve
something, at high level (X = 4.32, S.D.= 0.716),

respectively.



Table 3

Results of data analysis of occupational motivation and needs for further study in the field of

Disaster Management.

(n=327)
motivation level
Occupational motivation and needs
X S.D. level order
Want to apply the knowledge gained to 4.47 616 High 1
develop their current career
Want to use the knowledge gained to earn 3.81 918 High 8
extra money
Want to increase knowledge and 3.94 .888 High 6
experience to lead a new career
Want to advance in a job position 4.33 731 High
Want to increase more chances of choosing 4.05 .839 High 4
a career
Want to increase skills and proficiency in 4.41 649 High 2
the profession
Want to change careers after having 3.35 1.003 High 10
graduated
Want to use a degree certificate for 4.02 .881 High 5
applying for promotion
Disaster management major is popular in 3.82 818 High 7
the labor market
Disaster management major is related to 3.74 931 Hish 9
family careers
Total 3.99 .587 High

From Table 3, the results of the data
analysis of occupational motivation and needs
for studying in the field of Disaster Management,
they were at high levels (X = 3.99, S.D. = 0.587).
It was found that 1) Want to apply the knowledge
gained to develop their current career, at high

level (X = 4.47, S.D. = 0.616); 2) Want to increase
skills and proficiency in the profession, at high
level (X = 4.41, S.D. = 0.649); 3) Want to advance
in a job position, at high level (X = 4.33, S.D.=
0.731), respectively.
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Table 4

Results of data analysis of academic motivation and needs for further study in the field of

Disaster Management

(n=327)
motivation level
Academic motivation and needs
X S.D. level order
It is a university that offers educational 4.03 Jq11 High 3
opportunities
It is a field of study that is related to the 4.37 670 High 1
current work
It is a field to work in the future 4.09 .730 High
The university has an interesting publicity 3.78 .823 High
The university is known for its standards 3.94 153 High
and quality in educational management
The university provides students with 3.83 737 High 6
basic facilities
The university supports scholarships 3.80 813 High
The university is known for the quality of 3.85 .789 High
its teaching staff
There are scholarship sources for loans 3.67 .834 High 10
The cost is acceptable3.68 .790 High 9
Total 3.90 .627 High

From Table 4, the results of data analysis
of academic motivation and need for studying
in the field of Disaster Management, they were
at high levels (X = 3.90, S.D. = 0.627). It was
found that 1) It is a field of study that is related
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to the current work, at high level (X = 4.377,
S.D. = 0.670); 2) It is a field to work in the future,
at high level (X = 4.09, S.D. = 0.730); 3) Itis a
university that offers educational opportunities,
at high level (X = 4.03, S.D. = 0.711), respectively.



Table 5

Results of data analysis on social motivation and needs for further study in Disaster Management

(n=327)
motivation level
Social motivation and needs
X S.D. level order
Have the opportunity to meet new friends 4.15 661 High 7
or new environments
Have the opportunity to talk and exchange 4.20 652 High 4
ideas with others
To enhance life experience and adaptation 4.18 .655 High 5
to others
Want to build friendships with others 4.21 .641 High
Want to be accepted by society 4.05 692 High
Want to know people from different a.17 .650 High
professions
Want a new experience in addition to 4.27 .664 High 2
current workplace
Want to bring professional knowledge to 4.37 .660 High 1
help society
Want to change social roles 3.98 713 High
Navamindradhiraj University is well known 4.05 .705 High
and accepted by society
Total 4.16 567 High

From Table 5, the results of data analysis
of social motivation and need for studying in
the field of Disaster Management, they were at
high levels (X = 4.16, S.D. = 0.567). It was found
that 1) Want to bring professional knowledge
to help society, at high level (X = 4.37, S.D. =
0.660); 2) Want a new experience in addition to
current workplace, at high level (X = 4.27, S.D.
= 0.664); 3) Want to build friendships with others,
at high level (X = 4.21, S.D. = 0.641), respectively.

Part 2: Data analysis results of motivation
and needs on further education in Disaster
Management Program compared with general

information of the respondents.

The analysis of comparative data on the
relationship of motivation and needs in the
further study on Disaster Management Program
with the variables studied at the statistical
significance level of .05, there were 7 variables
that were not related to the motivation levels.
Since it has a Sig greater than .05, it contains:
Different genders had a Sig. value of .702;
Different stats had a Sig. value of .773; Different
domiciles had a Sig. value of .945; Different
education levels had a Sig. value of .891;
Different highest GPA had a Sig. value of .945;
Different average monthly incomes had a Sig.

value of .324; and different source of funds
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used in the study had a Sig. value of .247. And,
there were 4 variables that correlated with the
level of motivation. Since it has a Sig value of
less than .05, it contains: Different ages had
a Sig. value of .001; Different distance from

residence to university had a Sig. value of .032;

Table 6

Different service years had a Sig. value of .029;
Different job title levels had a Sig. value of .018.
The researcher would like to present the details
of the variables that are significantly related or

different statistically as follows:

Results of data analysis comparing the level of motivation and needs for further study in Disaster

Management Overview & ages

(n=327)
Level of motivation
and need to study Age Quantity X S.D. t. Sig.
Disaster Management
Overview under 31 years old 11 395 358 5461 .001*
31-40 years old 137 4.14 509
41-50 years old 154 4.05 .509
over 50 years old 25 3.71 469
Total 327 4.06 514

From Table 6, the results of an analysis
of data comparing the level of motivation and
needs for studying in the field of disaster
management as an overview, classified by age,
using One-way statistics ANOVA, Scheffe. In the
test, it was found that the level of motivation

and needs for studying in the field of Disaster
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Management from the officials with different
age ranges had the Sig. value of .001, which
was less than .05. It means that Fire and Rescue
Department officials of different ages had
statistically different levels of motivation and
needs for further study in the field of Disaster

Management at the .05 level.



Table 7

Results of data analysis comparing the level of motivation and needs for further study in Disaster

Management Overview & distance from residence to Navamindradhiraj University

(n=327)
Level of Distance from
motivation and residence to
needs to study Navamindradhiraj Quantity X S.D. F Sig.
Disaster University
Management
Overview Less than 6 kilometers 41 4.02 518 2681  .032*
6 — 10 kilometers 64 4.17 515
11 - 15 kilometers 46 4.19 479
16 — 20 kilometers 64 3.93 .585
More than 20 kilometers 112 4.04 466
Total 327 4.06 514

From Table 7, the results of an analysis
of data comparing the level of motivation and
needs for studying in the field of disaster
management as an overview, classified by the
distance from residence to the university, using
One-way statistics ANOVA, Scheffe. In the test,
it was found that the level of motivation and

needs for studying in the field of Disaster

Management from the officials with different
distance from residence to the university ranges
had the Sig. value of .029, which was less than
.05. It means that Fire and Rescue Department
officials with different distance from residence
to the university had statistically different levels
of motivation and needs for further study in
the field of Disaster Management at the .05 level.
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Table 8

Results of data analysis comparing the level of motivation and needs for further study in Disaster

Management Overview & job position level

(n=327)
Level of
motivation and
needs to study Position Level Quantity X S.D. F Sig.
Disaster
Management
Overview Operational 75 4.15 507 2775 .018*
Experienced 119 4.09 523
Senior 12 3.79 412
Practitioner a7 3.87 525
Professional 70 4.08 .483
Senior Professional 4 4.28 461
Total 327 4.06 514

From Table 8, the results of an analysis
of data comparing the level of motivation and
needs for studying in the field of disaster
management as an overview, classified by job
position level, using One-way statistics ANOVA,
Scheffe. In the test, it was found that the level
of motivation and needs for studying in the
field of Disaster Management from the officials
with different job position level ranges had the
Sig. value of .018, which was less than .05. It
means that Fire and Rescue Department officials
with different job position level had statistically
different levels of motivation and needs for
further study in the field of Disaster Management
at the .05 level.

Part 3 The results of data analysis,
problems, obstacles, and suggestions for
motivation and needs of Bangkok Fire and
Rescue Department officials on further study
in disaster management program are as
follows:
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3.1 Time Aspect: Because the time
for official work is the same as the university's
study time, it is impossible to go to study.
Administrators should encourage personnel to
work or stop working to suit their study time.
This is because disaster prevention and mitigation
workers must have both professional knowledge
and work experience. If experienced operators
are encouraged to have the opportunity to
increase their professional knowledge, it will
be effective personnel development and further
strengthening professional standards. As well
as, it takes several hours to travel from the
residence to the university, because traveling
from outer areas such as Lat Krabang District,
Nong Chok District, Nong Khaem District, Bang
Khun Thian District, the university is located in
the Dusit area with a long distance, etc.

3.2 Finance Aspect: Most civil servants
have the burden of taking care of their families,

such as their wives, children, parents, and



having regular expenses such as mortgage
payments, cars, and children's tuition fees, as
well as raising their parents. If the agency has
a budget or funding to support undergraduate
students, those who are ready to study should
be encouraged to receive scholarships; student
loan grants; or other capital. In the initial stage,
conditions may be set for length of employment,
graduation grade point average, salary rate for
junior civil servants, which are insufficient to
cover expenses.

3.3 Study Aspect: Since the university's
normal study time from Monday to Friday
coincides with the working time of civil servants,
if unable to manage the time on duty or
exchanging shifts with colleagues, it will be an
obstacle to study, then planning and management
are required. Most civil servants have graduated
for a long time. If entering further studies, one
must be enthusiastic and constantly seek
additional knowledge. Various academic
contents that have been studied may be
forgotten, including current teaching and
learning that focuses on English subjects. Some
of the older civil servants may have difficulty
learning the new curriculum content that is
not the same as when they used to study. Class
groups should be divided into only those who
have already worked, because their time off
from work is uncertain and they may not be
able to attend full time. In addition, there are
many differences in teaching and learning with
regular students, such as previous academic
knowledge, work experience, communication
technology skills, modern teaching aids, which
may be divided into groups of those who
study only on Saturday-Sunday or public
holidays for suitability for the students.

3.4 Other recommendations are as

follows:

3.4.1 Classes should be organized
only on Saturdays and Sundays in order to be
suitable for civil servants to support the
development of the Bangkok Fire and Rescue
Department officials by reducing study hours
or practical subjects by using work experience
instead.

3.4.2 Scholarships should be
allocated to develop personnel for Bangkok
Fire and Rescue Department officials or reduce
the tuition fee rate to be lower than the
normal tuition fee, in order to motivate civil
servants to continue their studies, or have
scholarships from Navamindradhiraj University
to civil servants.

343 The university should
publicize more disaster management courses,
apart from Bangkok Fire and Rescue Department
officials, may publicize them to Bangkok civil
servants, district offices, civil servants under
the ministry, bureaus, other departments, to
know and be interested in joining Bangkok Fire
and Rescue Department officials, because the
work of disaster prevention and mitigation has
agencies covering all over the country.

3.4.4 The semester fee should be
paid in installments until the end of the academic
year, if not paid, the degree certificate will not
be received, to jointly develop disaster prevention
and mitigation personnel to be on par with
foreign countries, jointly reforming disaster
operations to be up-to-date in the professional
field, such as reducing work time to work more
efficiently, adapting online learning to reduce
travel and work time.

345 Managing a 2 or 3 year
bachelor's degree program, accepting those who
already have a bachelor's degree or a high vocational
certificate, in order to reduce the burden of

education costs and reduce the study time.
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3.4.6 Government officials who
are ready and suitable should be encouraged
to receive scholarships, and upon completion
of the course, such government officials should
be encouraged to pass on the academic

knowledge learned as a teacher in that course.

Discussion

1. Bangkok Fire and Rescue Department
officials had high level of motivation and needs
for further education in disaster management.
This is because the Bachelor of Science program
in Disaster Management established by
Navamindradhiraj University is related to the
current work in addition to demanding to have
new knowledge; increase skills and proficiency
in the profession; and bring professional
knowledge to help society. The results of this
research are consistent with the motivation
theory. Rogers' study found that occupational
motivation is an important motivation in
enabling adults, especially early adults, to seek
further education. One of the reasons is that it
helps promote career advancement opportunities
in practice. It is also consistent with the concept
of motivation for adult enrollment in the
United States by famous adult educator Houle,
who found that adults come to school with
different motivations, categorizing them into
three categories: 1) Goal Oriented: increase
knowledge of professional skills with the hope
to apply knowledge to work or daily life.
2) Activity Oriented: like the atmosphere of
education, like to socialize, want to interact
with others or want to have friends. 3) Learning
Oriented: have a passion for learning and want
to use learning abilities as much as possible.
The researcher would like to present a discussion
of the motivation and needs for further

education in disaster management as follows:
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1.1 Personal motivation and needs:
The results showed that Fire and Rescue
Department officials had high level of motivation
and needs for further education in disaster
management. (1) Want to have new knowledge
never been studied before; (2) Want to develop
their own potential; (3) Want to achieve
something. This is consistent with the research
of Taithani (2014), which studied the motivation
for enrolling in short-term vocational courses
among students at the Bangkok Vocational
Training Center. It was found that the students'
overall motivation for attending vocational
training in the Bangkok Vocational Training
Center was at high level, with the students
having personal motivation first.

1.2 Occupational motivation and
needs: The results showed that Fire and
Rescue Department officials had high level of
motivation and needs for further education in
disaster management. (1) Want to increase skills
and proficiency in the profession; (2) Want to
increase more chances of choosing a career;
(3) Want to advance in a job position. This is
consistent with the research of Kittiya Petchdee
(2015), which studied the motivation of studying
for a Master's degree of students in the Faculty
of Geoinformatics, Burapha University. According
to the information obtained from the interviews
with the sample group on occupational issues,
it was found that the most important thing was
this could be practical in their careers.

1.3 Academic motivation and needs:
The results showed that Fire and Rescue
Department officials had high level of motivation
and needs for further education in disaster
management. (1) It is a field of study that is
related to the current work; (2) It is a field to
work in the future; (3) It is a university that

offers educational opportunities. This is inconsistent



with the research of Petchdee (2015), which
studied the motivation of studying for a Master's
degree of students in the Faculty of Geoinformatics,
Burapha University. According to the information
obtained from the interviews with the sample
group on the issue of educational institutions, it
was found that a good institution with standards
was the most important thing.

1.4 Social motivation and needs: The
results showed that Fire and Rescue Department
officials had high level of motivation and needs
for further education in disaster management.
(1) Want to bring professional knowledge to
help society; (2) Want a new experience in
addition to current workplace; (3) Want to
build friendships with others. This is consistent
with the research of Phoklang & Waichalad
(2018) which studied motivation for admission
to the Bachelor's degree in the Faculty of
Environment and Resource Studies, Mahidol
University. It was found that the students had
a high level of motivation in choosing to study
at the Faculty of Environment and Resource
Science, Mahidol University in terms of economic
and social aspects.

2. Comparison of motivation and need
levels of further study in disaster management,
classified by gender; status; domicile; age; the
highest level of education; GPA; average
monthly income; distance from residence to
Navamindradhiraj University; service life; job
position level; and sources of funds used for
pursuing a Bachelor's degree, are as follows:

2.1 Comparison of motivation and
need levels of further study in disaster management
in overview with general information by using
statistical Independent Sample t-test for testing
classified by gender, status and using One-way
ANOVA statistics; classified by domicile; highest

level of education; highest academic grade
GPA; average monthly income; and funding
sources used for Bachelor's degree, the motivation
of Fire and Rescue Department officials for
further education in disaster management was
non-statistically different at the .05 level. This
is consistent with the research results of Taithani
(2014), studying the motivation for enrolling in
short-term vocational courses among students
at the Bangkok Vocational Training Center. It
was found that students of different gender
had no different motivation for attending
vocational training in the Bangkok Vocational
Training Center. However, this is not consistent
with the research findings that students with
different incomes have different motivations
for attending vocational training in the Bangkok
Vocational Training Center, and inconsistent
with the research findings of Chuchinda et al.
(2012). It was found that students with a GPA
between 3.00-4.00 had a higher level of motivation
for higher education than the other groups at
a statistical significance of .05.

2.2 Comparison of motivation and
need levels of further study in disaster
management in overview with general information
classified by age using One-way ANOVA statistics.
The motivation of Fire and Rescue Department
officials for further education in disaster
management was statistically different at the
.05 level. This is inconsistent with the research
of Chuenkaset (2008), which studied the
motivation for further study of graduate students
of the Faculty of Information Technology, King
Mongkut's University of Technology Thonburi. It
was found that students of different ages
had no different motives for admission in each
aspect and overall.

2.3 Comparison of motivation and
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need levels of further study in disaster management
in overview with general information classified
by distance from residence to Navamindradhiraj
University using One-way ANOVA statistics. The
motivation of Fire and Rescue Department
officials for further education in disaster
management was statistically different at the
.05 level. This is consistent with the research
of Phosuwatthanakul (2000), which studied the
motivation for studying at the Master's level of
students in private institutions of higher education.
It was found that the sample group of business
owners tended to focus on the location factor
the most, focusing on convenient transportation
due to the high work-related obligations and
therefore had less time to commute to school.
Unlike the sample group of employees of
private companies and students, the importance
of location and marketing factors may be due
to the fact that their income is not very high,
which sometimes may not be enough to spend.

2.4 Comparison of motivation and
need levels of further study in disaster
management in overview with general information
classified by service life using One-way ANOVA
statistics. The motivation of Fire and Rescue
Department officials for further education in
disaster management was statistically different
at the .05 level. This is inconsistent with the
research of Chuenkaset (2008), which found
that students with different working experiences
had no different motives for further study in
each field and overall.

2.5 Comparison of motivation and
need levels of further study in disaster
management in overview with general information
classified by job position using One-way ANOVA
statistics. The motivation of Fire and Rescue
Department officials for further education in

disaster management was statistically different
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at the .05 level. This may be because different
job positions have different responsibilities, job
descriptions, and responsibilities, thus affecting
the motivation and needs for further study in

disaster management as well.

Recommendations

Implications

1. From the study, it was found that
the list of motivations and needs for studying
in the field of disaster management that
administrators or universities should improve
are: ease of access to the university; loan
scholarship resources; acceptable cost; public
relations of interesting courses; scholarship
support to study; basic facilities for learners, in
order to increase and enhance learners'
motivation and needs for further study in the
field of Disaster Management.

2. The study comparing the level of
motivation and needs for studying in the field
of Disaster Management found that age; distance
from residence to university; age of government
service; and job position of civil servants had
different levels of motivation and needs for
education on disaster management that differed
statistically at the .05 level. Therefore, administrators
of Bangkok Fire and Rescue Department and
university administrators should consider these
factors in selecting civil servants to study in
the field of Disaster Management, including
other factors, such as gender; status; domicile;
the highest level of education; the highest
academic grade GPA; and the different average
monthly income. The level of motivation to
study in the field of disaster management is
non-statistically different at the .05 level, so it
may not be effective in the selection of civil

servants to study in Disaster Management



Areas of Future Research 2. The obstacles of Bangkok Fire and

1. Research on this subject should be Rescue Department officials in their admission
re-examined by covering other variables such  to Disaster Management Program, Navamindradhiraj
as the former institution; the desired course of  University should be comprehensively examined
study; university facilities; and the desired in all aspects.

university.
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Abstract

This research aimed at 1) exploring the effects of the student teachers’ reflective practice
relating to their teaching and learning competencies, and 2) analyzing the levels of quality of their
reflective practice dealing with their teaching and learning competencies. The sample consisted
of 40 student teachers majoring in Curriculum and instruction at Vongchavalitkul University. The
two research instruments were: 1) a Likert scales questionnaire dealing with the student teachers’
reflection of their teaching and learning with its reliability of .92.and 2) the student teacher’s
journal entries recorded after their lessons analyzed using the content analysis. The statistics
used were percentage, means and standard deviation.

The results were as follows: 1) The student teachers agreed that reflective practice could
enhance their own teaching and learning (87.15%), improve the students’ learning (80%), encourage
them to find ways to solve the problems in the classroom (72.50%), encourage their writing
a journal of reflection after teaching (65%), and have ways to improve the quality of teaching
and learning based on their reflection records (57.50%). As for their opinions, the ones with high
levels included (1) the benefits of the reflective practice, (2) their opinion towards reflective
practice, (3) the improvement of their teaching and learning, and (4) their appreciation in conducting
the reflective practice respectively. The only one ranked as a medium was the time used for
reflective practice. 2) When analyzing the quality of the student teachers’ reflective practice, it
was found that the majority was at level 2 (Understanding) (47:50), level 1 (Habitual action)
(37.50), level 3 (Reflection) (12:50), and Level 4 (Critical reflection) (2.50) respectively

Keywords: Reflection, Learning Management, Student Teachers
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fis: https://www.ed.ac.uk/reflection/reflectors-toolkit/reflecting-on-experience/gibbs-reflective-cycle
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A1 UTUNDUINITAITALYOUANYNAUE (Gibbs” Reflective Cycle, 1988)

finuUasain Gibbs G (1988). Learning by Doing: A guide to teaching and learning methods. Further

Education Unit. Oxford Polytechnic: Oxford.
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3. sEAUAMAINNITAETOUAR NuBli
ANUENINSalUNSEEToUARTRInANwEnUsTaUNSal
13w nseiuheluisyiuiitaududounnniy
Tngn1stufinnisasiouAnmen1sdeutuiinuasdou
yievdsnsinmaBeuiifieussens/esuiganumsal
fiAntulasarussensiamegndfesaniunisel
fifnanisasiioudn un1swauiaussauzn1san
N19158U3VRIAULY LagduasuANN1INIIYe9
%N (Professional growth) wuadu 4 sy il
seduil 1 s28UAIeedy (Habitual

Action) Mnefs swsuilifinsauazlifiaumenany
faghanudile Wunsdeuussereanudila
nanmnsaifiiuate ndngrudeuszdny ud



nsuiladgmldasioutudiiiintuase

seufl 2 sedumaTdlls (Understanding)
vneds seduiifinsdeuiveyagndesuazidnle
finsesureiiuansliiiiufisamidlalumgnisal
fiAntu dulvgannmpueaiivsufienndsd
ladane

sedUTl 3 sefunIsaEYiouAn ( Reflection)
mnefssgdunisazioudndesdu iunadeu
agviouAnifeTuUsTaUNTiindn Lageduse
funadedilaiSouifiuandiiuteyadsdniinuies
I¥i3eusannyszaunisal uenivilearnnguiils
Seuluis dnsseyuimienisandulalunisiien
Tuwumdumsuitmiidnhvnzautuaamunisel

sedufl 4 sEdunisazauAnas1ed
975045784 (Critical Reflection) ynefia Myazvioufn
othaifinsaga Bududmomanseniinisenude
WAEAININAIgANLRTIY dnTnaaeudeauy Ay
Tnoiidoyaideusedng fnsnwduaifisduie
luganuslvd nsagvioufnegnediiansugiu
wansliiudannuaiusavedaziioudnlunis
Ansgivmmsaifiantuldednsdnts fnsdnszun
wumamauitameng 4 siinisdunuanaslu
dmsulddumadonindlumsuitem

4. 3Fn1sazvioudn nuuds Unfnwiin
UszaumsafvIndeutuiinmnmsaififedosi
nsdansiSounisaeuvenuLesiiuansliiiud
aussaurNIIAN1ssens Useneulusmenisasyioudn
senHnUURNaeU NsaryieuAnfuLHUNN AN
AN T UTUTAN RN UNTADURAENTUTELTY
aulertuadeLazauAniuiAsateety
nsuuAnsazvieuAnluIvTnag
5. dnfinwRnUszaun1salivI¥w viuneds

nfinwiag awivvangnsnisaeu seauUSygyin
AzAnyImansunIng1dsnanna famedou
Beusigdvdnuianisasuy 1 wazsigIvidn
UftRnsaeu 2 lumadeud 1 Un1sfnw 2564

ad o a a v
/ANUUNITIFY

1. Msivuadsz¥nsuazngudlegn (39
muuanguidmunglun1sideassd laun dnfnwag

seAulSy ey ivvangasnsaeu AngAnwmans
wninendnssndnna Afeunein dnjoamsaoy
1 wag 2 Tn15Anwl 2564 1HaNU1A18735191299
11U 40 AU mmem“lumsﬁmﬁaﬂﬂa;mL‘fmmaé’qﬁ
1.1 utin@nwildfunsiauinisin
UfdRnsazvieudnn1sdnnisiseuslusedvnig
Ui anagseninaeulay
1.2 . Juinf@nwamezifowiousieio
AnuURnisaeu 1 wazs1ednRnuuRnisaeu 2
Un1sfinwn 2564 wazinfnwilauinisugusnig
avviouAnalUldlunsinujuRivdnag
2. 3asfloildlun1side Usznouluse
1) uuuaounumude wageuAaiuvein@nw
Andszaunisaldvdniierfunisasieudaly
AnAg war 2) wuutuiinnisazvioufnlagiey
TuiinuandsaeuiithAnuiufinuszdriu nmamsa
deunnufismsadaiiom (Content Validity) lng
Al 5 v emeAdrlimnuaenndesstuing
Jafnuiuinguseasd (Index of Item Objective
Congruence, 10C) fiAn 10C Faust 0.60-1.00uaz
AAnuderiu witu 92
3. maiusausdoya {Ielddniuns
Aususmdeyadsd
3.1 miLﬁwﬁ’aaﬂm%w%mmwﬁﬂgu?jm
n1sRnUszaun1IalivIinasiiianssun1sduuuwn
n1sinUszaun1salivndn §l3delvdnd@nwineu
LuvasuaIunIsUsELiuAuLead1uAI T LAY
AMUARIUNSEzTiRUARluNSENITIANAS
3.2 maiudeyalisnaunmeideuszamnu
fue1sgtimangSuilnveusevinUszaunisal
msITn Unsfinw 2564 lunisifiusiusiudeya
wuuduiinuan1sujusnisasieudnlae duiinua
NaeaouIUNANYINITHNADULEDNUITIUIUY 2
WHUNNTIANTS YT
4. Msweszidaya
4.1 wuvaeunuAITeLazANAALIY
yastihAnwiiinUszaunisalvInieaiunsu o
nsagvieudnluindnagldnisiiaszsiniaiud
(Frequency) A15auaz (Percentage) Anade (Mean)
mmwmﬁmwummgm (Standard deviation)
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4.2 mdwswideyaanuninildan
N13ELYOURAMRILNUNITABY N1TIATIERUBYALY
ﬂ’]ﬁLﬂi’]%ﬁLﬁaW} (Content Analysis) Wiefia
wazai1stoaguandoyafisrusanls dandinsizs
szAununNNSluaziouAn 4 sTAU YoufuUes
wazAy (Kember et al., 1999 81959lu Moon,
2004) Tun1sinsansERunIsazauRafiuIzan
dmdumsdeuaviioudn Tnewanntuinanuay
2991a@Tl5 (Mezirow, 1991) LLUQizﬁuqmmwms
axvioudneanidu 4 szau Wunasilumsinsgi
udrthunmnendesas Tiun sefudl 1 sefun1sufin

M1379 2
Joyariluvesneunuuaovai

PV 1Y)

AIUANABTY (Habitual Action) SEAUN 2 SEAU

N

ALg11a (Understanding) seAUl 3 seAUNS
avviaufn ( Reflection) S¥AUN 4 SEAUATALNIDU
Anag19iIasugynd (Critical Reflection)

NaN15398

1. wan15iAsizvideyaniluveadney
wuugeuaugmaukuvasuaudulvgilumeamnda
Fuudy 29 au Andudesay 72.50 o990
Wuwmae1e s1uu 11 au Andusesay 27.50
FaR1919 2

Foyaily 1Y Souay
U8 11 27.50
VAN 29 72.50
EXLY 40 100

2. wamslgsinnudevestind@nwiiln
UszaumsalindmAafiunsufiinisazvioudn
TuAndnag lnesmuagsesunuin dndnwidedn
NN3ALYIBUANYILENTLAUNIITHUNNTABUYDIANULES
Souay 87.15 YrwUTuUTIMsSeuiveiseu sauay

f1919 3

80.00 Henszulvidumismauidgmilistuly
Wouseu Seuaz 72.50 Frunsedulideutuiinng
agviouRnuraanisaeu fosag 65.00 YIBN1TUTUUR
AMAMNNNSTEUNIARU Souay 57.50 fem31e 3

muTeveninfinyungnunIsUfUaN savieuAnluInIInag lnesiuuay 1gn

anudavastindnunifeafunisufjiinsasiioudaluivdneg A Souay
NN3aAEYDUANYILENTTAUNITIEUNTABUTDIALDS 35 87.15
nsagvieuAnYIsUTuUTINTSsuveEITeY 32 80.00
nsawTeuRninsedlidun BN dymitistuluiouieu 29 72.52
nsagviouAntienseAullsuduinnsagiouAnaIn1saoU 26 65.00
NsazvieuAnYIBUTUU AN BUN AR 23 57.50

3. HaN1FIATIERANARLTuYeItinAnw
AnuszaumsafindmAdunmsujiRnsasvioudn
Tudnineg Inesauuagsieamunudl aglusedun
Fosdiu il Vsrlewivesmsinasiioudn enwiddn
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fflonsiinazsioufin nsUuUzINsaoULATNg
Sus AnuveuluRfanssunisavieudn uay
nsldanujuananssunisasvieudn ssauiunan
AIN1379 4



M99 4

AIuAMTUYInAny AL IUNITUGUAN sz iouAnluTnInng Ingsiuuays1ed

Ao

a < =1 a wa N7 s
AMUAALILYasinAnwNdAanN1sUfURNT X S.D. FTAUAN
dvvioufnluivdnag Anwiiu
Usglemivaanisiinasvioudn 4.05 065 N
nsUSuURINTsaeuLaENIsISeus 362 080 1N
nsldvauuRfanssumsasieusn 324 0.74 Urunans
ANUYEUUURAINIIUNISAEIoUAR 3.54 073 11N
ANuAnfilidenisiinnsasieudin 371 084 gty
33U 3.63 0.75 uln

4. WANITIAZNTEAUANAINNNTALYIDUAR
fuaLsIaUEMIIANSSeuvesinAnwirnysvaunisel
1w dlngjegseiu 2 seauanudila
(Understanding) $e8ag 47.50 5998981 586U 1

f1519 5

S¥AUANNLALTY (Habitual Action) Antdusesay
37.50 56U 3 SEAUNNTAYTBUAR (Reflection) Sevay
12.50 UayszAu 4 seAunsazvioufnagnsiiian s
(Critical Reflection) Saeaz 2.50 /9,514 5

HATEAUANN NN SALOUARAIUANTTONYNITIANISISELvenANwIRNYsyaUnIsalav I BW

L U a o 2 =2 éa = o b %
FTAUAMAINNITAZTIDURARYRTNANYRNUSTAUNTSAII VTN U Joway
JEAU 1 52AUAMNLALTY (Habitual Action) 15 37.50
3¥AU 2 SzAuANUIEIla (Understanding) 19 47.50
SEAU 3 SyAUNSaLiauAn (Reflection) 5 12.50
JTAU 4 SERUNTAVIDUAnE19iIa1Tg1d (Critical Reflection) 1 2.50

394 40 100

anUsemna

1. anideduanmdevesindnwiin
UszaunsalinInAeafunsufifnisasvioudn
TAndneg lnesiuiarngaunuil nsasvioudn
IYUNTTAUNITITIUNITADUVDINULDY Soaz 87.15
MeUTuusnsieuivesisey Tegay 80.00 MienTesy
fumIsnmsuitymiintuluieudeu evas 72.50
Prenseaulilsuduiinnisagiioufandeinisasy
Sogag 65.00 YIwMIUFUUTANAIMNISISIUNISHOU
fowaz 57.50 AgHaouiinTUTUUTIRMAMNTITEY

nsaeu Jsdonndasiu Dewy (1933) Na1391 113
UfjURnsagviaufnnisaou (Reflective practice
in teaching) 1unswssuauniendanudunag
floondn Tawiamiresads nsaevioudn (Reflective
Thinking) 9nAsiinuadldi3euiarnnisilnujia
mudnan msufiRnsasvieudanisasu (Reflective
practice in teaching) \JunuAnfianunsoduady
aussausfiddnlunisiamuntndnuliiaussous
WNTNAFAUNTIANTTOUS aunsadnaazviou
Anluldlunisusuugsnsaeuasnadesiu Schon
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(1987) nd1191“JUURn1sazvioudnni1saou”
(Reflective practice in teaching) AemufiAnifeai
N35eUNTao VeI ULERE LT uLaTilanun
st uLUTazagiouAnIAE fuImANITalfag
ﬁLﬁﬂ%ﬂu%uL%'auﬁuaﬁmu ILlay Boreen at el. (2000,
as cited in Pedro, 2006) lainn1saziaufnun
osu1eluAnTInaginnisiagiinsazvioudnsiudy
wteiaindnasliiiuszansnmwisrenuie
wazsoaddns nalaneailninisazvioudnazdy
nszvIunsAvagliaglmiiousnnsviausuiy
auduluesdnsvrowmdodetunasiu uassiufuy
WamnesAnslulufiemsiideants Whuunefiddey
figelumsiemluiimiiseansazvioudnunldly
Mﬁﬂqmimsﬁﬂma”m%’uﬂgl,ﬁaﬁzh&ﬂﬁﬁﬂﬁﬂmﬂﬂ
UszaunsavdmAnanunseardluanudniedu
nsufoanuluedneg laeuirimnmsidndn
AnUsvaunsalRvdndlenudleededndaiesu
msUftRelunthiinguazannsufdfassioudn
agagsaiane szannsaimuiauestiiduag
$19973Wle (Van Manen, 1997)

2. AnuAauresinAnwillnUszaunisal

]

FdwAeatun1suuinisazvioumnlunisufun
AAnag nan13denudn Tsvduanudniudulng
Tusgduunn dadl 1) Uselesinisinasvioudn
(X = 4.05) 2) AnuiAniidinensinagiioudn (X =
3.71) 3) nMsUSuUTeIMsARUMarnITSEu; (X =
3.62) 4) AnuYauUURnInTIuNTasioudn (X =
3.54) uay 5) MmsldanujuRnnssunisazyioudn
sgauUrunane (X = 3.24) agudnnsudanisg
avviouAniiusslevvunnlussninmsinujumnisaeu
grglindnwninaudaludg ieafunisaeu
aunsnszyUENTeLaz Y sTIANANNg 9 ity
Tugaeseninnsufianisaeuluaoufine Auny
oudsuazqnseuvosmnudungvesnuedld d
d0ARABIAU Kaewprom (2013) Wu31 n15138u
agvioudnviliinAnwlaasyieuuszaunisaluag
AUNUTRR-ToLdsvaInuLeY wazaauliand Uy
paenauAuAaTaIATiaeAnty TauFeiluseloun]
dmunistuiinUszaunisaluasnisfinniuainy
AmtlunsujiRnuvesmues ajliinsleu
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Guitnagvieufnsenintnsuiansgreliindne
yJatuiuanuAnvosmueafedfuasilaufial
semineTunazandndsddals vilnisnsendngs
audntuarnisiduiniesfiefiusslovds
Pavlunisuesdounduliuaransrdadulauas
Williams & Wessel (2004) as cited in Kaewprom
(2013) WudnseuTuinnIsTeusITY e
IZAUNNTALYOUARN LaziNYENIIAAILATIZNVDS
Sndnwildlaenurasieudnvesindneniniy
TuraueiitnAnwiinisAenuniuussaunisaiuay
Ainsgiidonloamanisaiing q wag Brookfield
(2017) uamaimmpasuUsslomildFunnmsasvieudn
vasgiaeulivateysen1s 1) Wawmannsweua
dudunisaauvenued 2) liiummislunisasu
LAzANIIABUAINLININITAOUTIR (Best practice)
3) PaelagysifuislalunssuaunisiBounisaou
waz 4) adeaulinslalunisasuliduiniGeu
wazfifisatos Seludesaulindadl Brookfield
naiisfuseludn Iamaﬁwﬁ’ggﬁﬂg%a%’wmm
TndafuinGousasfifeatodlite nisdludame
N1508NKUUNENGNTVDIIIEIVINUIINTISHULAE
uniFou ienansliiiuiuwunsinnisSouives
Azazanslvgiseulasineaslasuselovd
MNuRUNTInNsSeuvengiaou

3. SEAUAMAINNNTASTIBUARAIUANTTOUY
N133NsSEuveinAnwlnUszaunsalivgn
HanIdenuIndlng egsedv 2 sedvaudila
(Understanding) Soway 47.50 5038311 526U 1
5EAUAULABTU (Habitual Action) Andusesay
37.50 356U 3 5¥AUNISAzoUAn (Reflection)
Fowar 12.50 LazIZAU 4 TEAUNTAZTIOUANDENY
1391584 (Critical Reflection) So8az 2.50
d40AAABINULUIANTDY Kember et al. (2008)
na1iuanadulny azlisziunisazrioudn
S¥AU 2 529U Understanding %38 s¥aumnuidila
sefunsagTeuAnisuaInnsnIsiiuunidde
W3aAULABTU (Habitual Action) 1unisayvioudn
szeuiitienan sefu 3 1unsagiioufn (Reflection)
Huseiunsarieudnidesiu nuhannguieds
fifinun mMaBeusufinnnsasvieufaietunisaou



vosnutaslulfofusiodsmadsildizous uazuans
ThiiudoyaidsaniinueslsSouiandssaunisal
nsaauUaNUloa NNl luA15MaTTEULUINIG
Tunsuddaymfidninnungausvaniunisaifiin
Fuluduidou svu ¢ msaeveunegreiinsana
(Critical Reflection) ilunsasvioufnlussauiiani
fian Fuduyananguaudesanauifedinuis
fifisdoay 2.50 n1sazfieudndnuasiaeidudy
shemsnszniiniisanuideuazmuangsausig
wanadeUALYRg M YayATaTEdnY In3finw
ﬂum1memmLwauﬂﬂaammm%‘lummﬂﬁmm
TuduiFeu Wudu vennniszdunisasioudnil
Feannsahludszgndldliiunsagieudndu o
wazn1sENUURlaeUssandldisasnisasioudn
vaanud (Gibbs’ Reflective Cycle, 1988) $udl 4
menrgilutuneuiiiutuneuiingviotnfnw
AnUsvaunisaliviinasdeaneteuviaiudila
TudsiAntu Tuduiiduduneuvesnisiiaanuain
Awing  MAntu Feawedluudyuiumndinafuyes
dennuaslid udrnunuosindunsizivgle
wazirdndufomumuissunssnilemeioiung
fennsovhldlutuil

YDLAUDWUL
1. Jatduauuclunisiinansidelulyd
1.1 ToLauankuelun1suINISaL o uAn

lulvdndnwdnuszaunisalivrinaslnUjusa
newfithAnyazeenluflnuftinsaevluaniudn
Falanunfagdaddine 1 Imsfnuniu faounis
wisumnundoulitutnAnwiAeafunisaziioudn
wieftazanusailUlduRoRL TidnAnuuediu
audfyresnsastoudn Inedliidiuin Tuns
JansiSeuslueuSeusiainiingnisalsing q 9
luanAnintuiaue dsagdndudedisiosdos
uidymiamemiredregnies manzaufumgnisal
fiAntuty danganansntdiegangnisaing g
AiieduluduBeudsionsufindaneilfudaun
Jusegald

1.2 mibrginUszaunisalividnag Asil
nstssuAunsendndne lngdanisousy
BeufRnsifeatunisagyioudn uazdnfanssy
nsagveufndmsutinAnwineululnUuRIvTn
wazdnAanssuNaEYoUARNSANUURIvINAS
TneBnseAusengy wdsandidn@nwinduain
N3 nUfoRIeTInaguds faanvndeatu vie
A19a191 leliinAnwinaniudsuaiudniiu
TunsazvieudniAganmsiinu finsivnng

1.3 813158 dmen aastiinfnwin
msagviouAnlan TeuTufinnsaeyiouRanisaeu
yosnuoaulsyd uaslimuugiiidudselown
TunsAnUjoaivdnientsiamuinisasvieudn
g 1raLilng
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Abstract

The purpose of this research was to study the effects of learning experience provision
through land art activities on creative thinking for young children in Bantalingchan School. The
populations of this research were 7 male and female preschool children, ages between 5 and
6 years old. They were studying in Kindergarten 3, the 1st semester, academic year of 2022 at
Bantalingchan School Nuea Khlong district, Krabi province, under Krabi Primary Education Service
Area Office 1. The research instruments consisted of learning experience provision through land art
activity plans, the evaluation of operational creative thinking for young children and the
behavior observation form. Data was analyzed by using mean, standard deviation, relative gain
scores, and content analysis. The results showed that young children who had learning experience
provision through land art activities had higher post-test scores (u=10.52) than the pre-test ones
(u=6.10). Moreover, the relative gain score was 75.60 which was at the high level. The results
from the observation showed that the children could choose various natural materials to create
their work new originally. Furthermore, they could use different kinds of new natural materials to

decorate their work totally and promptly for a limited time.

Keywords: Land Art, Creative Thinking, Young Children
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Fu 7 e fillorgaywine 5-6 1 szmaqﬂﬂmaasluﬁuuauma 3 Gy 1 Ynsdnun 2565 Tsaiseu
thumdsdu Sunowmienaes Smiansed Afaditnnuniufineinussosdnuinsgd we 1 1n3esdle
e Usznaude unun1sdauszaunisalnaieudinuianssuglifadveadndguie Luudsziiua i
advassAldauRnisvennnUsude uay wuudanangins Ainsesideyalagldaads Andosuu
MRS AzLLUTANNSELTNS uaznyieTeiilon wanyidenuh mnﬂ%mammLLuuLaaamwmm
a¥aassAvINIsnARes (1=10.52) ganinAzuuuadsnounisvaass (=6.10) uond1nil Aadeves
AzuULAINSEITMSINAY 75.60 Azuuy Beegluinusiiannnssyiugs naannsdananginssumuii
dinannsaidentanssamd Wetineeniuuaiiassdnasliifiauuant aunsaldtanldvainae
IngliBafniutanuiinbuy wazanussmanuliianuanysalldegssinsinmelusseznadiiale
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UNn

Apssuil 21 ferdugafiiingnisiuasuudas
oIS AT YEAY day SNy wag
walulad agwulsdiunaluladidnunfivnumddy
semsAnsiedoasinudondiara « viliaulutiagiu
dndlvgiosisniemimeluladlunismdeyadims
WagALIeg 9 Wieemuazmnsndalunssiudin
Fedamamniadinuazienauivnaudiosansaduaia
M1AMU3 LA 0819NT1921194BENAIN VALY DINS
wieghslsfmuniadeunndemanszaudiiugu
fifiogieslumslifsmeuarialiviunmadsuuas
vosdsrslaniimdsitannegnasanal awidsiniu
Fosduiusiuiinueanuansadieldlunsdiiudia
Tutfagdu laesinvzuazaiuaiunsafiddaydl
nannaIun1u (Erdem, Bagci, & Kocyigit, 2019)
usidwulanmsBeudisisanssud 21 anmananse
TuduanuAnassassdnanedudesnduiivaely
yanaaunsautledymifanududou daudn
330 wavadremnudalmi 9 16 (Oncy, 2016) Bntia
annsauusegivanmiindeulval 4 wasimdBaymin
ﬁ’uamumﬁiﬁﬁiuﬁumaiﬁ (Fitriyati, Himah &
Rohadi, 2019) A1uAn&319d53A39lAINE ALY
Tunstaeiaunyaaaliinuaunsawaziinunn
Wadurdadfydenisiandsnuuaz s
aoluTuouan

mmﬁma%’waﬁmﬂuﬁugmﬁﬁ@ﬁm%’u
é’mu&?qLwiﬂ’ﬁi'é’ﬂmiﬁmﬂ"uu*ﬁmﬂiiwm 9 9nlu
Foslndiauoratilugnisasundasivsing
Tuewan winanaAnaiaassdasfufiliniseensy
Tuingmans dsusefng vien1seenuuu wilu
U3unmedany ArwAnaitasIAseAsuainuin
Toiyaratirwduitusiisedwandeuseus sefdy
wazsianuLes vilvyaraiinudangy Walanig
Tunns¥ufadlog 9 waznisseniuauUAnang
TugustruaRundsdu (Glaveanu et al,, 2019)
Guilford (1967) leinana31 anuAnassassatdu
ANAINITANIANUAALTIDLUNTY (Divergent
Thinking) fia NMsilAMuAAMaIEAANIS Mgy
Anleiniglna SdaselunnudnedeliTadiin was
anunsanasnLuAnlng 9 16 (Wojciehowski &

&

Ernst, 2018) 'Sﬂ‘vmLﬂummmmmmammﬁmﬁ
Frewddymiidanududou FannsuTusalunis
aiiuTin wazilalenmalmseusyuuesml 9 910
lansauda (Ernst & Burcak, 2019) a3nu@1u1sa
TugunnuAnad1easseasmslasunisiaundaus
Lﬁﬂﬂgu”?a L‘fia\imﬂ Behnamnia, Kamsin, Ismail,
& Hayati (2020) l&Anwinuin dsegidanuddy
Tun191a3uas19AUARES 1NETIALALIUAUINIT
szegflutisengszminsaesiannyiu Faduriseny
fifnanunsauanIeendeeEINaRaZAITIUAUINS
I§unnintasengdu 4 anuansadlidifioa
Timudrdmaedasioin uaidenlesluienis
sudutinludsnuveannluouian (Glaveanu
et al, 2019)
mﬁmﬂﬁzaumim“[,umal,%'auilﬁaddLzﬁu
AuAnasvassAlmanUguTaluuielsaousuii
AanssuldunuunnuLazanIaIN1sYAaNITINANg
SEUSMEAULEY B1AINARDAINAINITANIAY
ANUARESaTIAYRAnanadla (Ernst & Burcak,
2019) RAanssufivasiimunuAnadsassilududou
Ugudeiivainvane iy Aanssuannninssuied
uUsEAYEA1e 9 Aanssudn dm Uz (Pang, 2015)
snananssluiuiinanaud el idniaunanudn
45198557 91NN15d1519A L IndauTa U (Serbu,
2020) N133AUsEAUNITAINITTHUINIUAINTTY
pifadiuRansamideilalomaliifnasnaassd
mamuﬁaﬂxmﬂmilﬁaﬂiﬁﬁ@ﬁﬁagmmaﬁmna
asuuituAy IneaeldTansssumainuluuinash
Aanssunnianiiviauaindu Janussanitldainiu
wazUssianiiladandnd wu Tulsl Al Aeudiu
fu n91e wazludeannos (Shilling & Brooklyn,
2010) fAnssugiAadassiveenlvanuaudads
fisniivogludagulidiendu amanaddistu
vaarududsziandia \lesnuqauszasdndn
A MsliuywdaiassanuAavzanainuian
Usgitulaluanuauueasssued wazdisssuans
s uJunsstuaalalunisadsassAnuday (Totes
et al, 2014)
ynmsUsziuiaunsandguislulmsang
2563-2564 Tun1n551UANANYUERAININTAIY
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andayan 9o 56 U LLasmié’mmwaJﬂgUi%ﬁgu
o8 3 lsaBouthupastu Smiansed wui naau
voudnusazauisuuuuimilousuienisdonld
Tanuazzunuunsasradudiudsenausng 4 iin
lanansoassassananuliuvanlnivazanysalle
wazlfaarlunisvinAanssuuiuninfiagimua
SnadinUguelaifaunslumehAenssy many
sflawazarunsziiotesu fowmmmadaing vivli
FAdvaulafeziauinnudnaiisassalaonisda
Uszaunsaimsoufiuianssugiifadiilelonia
Tianldvifenssuueniewdeuluwva usous
sysud Iidlomadrafiuillusssuni uasidonld
FansssurAiiothunaiassdnanudauzldn
Funuinis wensiseluadetanduuuamsianssy
Tiunag wazgiAsrdodlunisdnfanssuiidaaty
ANUARASNATIALAANUGU Ty
InUITEIANTIIY
ilofnwinanisinUszaunisainisiious

nwusenau 1
nTOULWIARIUAITITY

s aa 1

NWUﬂf\]ﬂiillﬂiJﬁa‘U‘Vlll(ﬂEJﬂ’J']JJﬂG]ﬁ'iWQﬁ‘i'ﬁﬂsU@Q

%

Lfﬂﬂﬂgmﬂuimiaumumawu

NIBULUIAANITINY

n9AfuiFes nansdmuszaunisainisiFeus
Wufanssuifadidnennudnaireassaveain
Usufelulsadoudiundedu Qﬁ%’alm”ﬁﬂm%umu
myiRanssuniifaduas Shilling & Brooklyn (2010)
uaztunounsFLiunsITeunsaeuANIULUY
Aavziilonisi3ouiues Tantipalachiwa (2008)
sndaeszuavasiilu 4 dumeu fadl 1) funsedu
arwanla 2) Futhidrguluviend 3) dudisonay
a¥19assAnaIIL 4) JuagUuarasviounisFous
ol FAdeld i TR Anaivassilng
ganumquijves Guilford (1967) Tneil 4 aerivszneu
fail 1) muAediE 2) AnuAnadesuad 3) ANAR
gavigu 4) AuAnazidunaee Jivglarinuanseu
wARtUNIITY Aanmdsenau 1

4 N\ 4 N\
Aauladu AauUsau

msaﬂﬂswaumsmmmauimunanssunuﬂaﬂ ABAEEGESSE
Tnefitdunseitunounisviianssy 4 Juneu 1 auAesisy
1. “ﬂ“ﬂivﬂw"mmﬂ“ 2. AVUANAADILAG?
2. fiZuﬁﬂLfingiquVTﬂﬂ 3. mwAedandy
3, Sizué’ﬁ’ml,Lasa%ﬁ&aﬁﬁmamu 4 aufnasiEenane
4. TuagUuazavviounaiseus

. J . J

Deudniianig Jumsahaaduuszaunisallumailuldadeassa

1. nsdaUszaunsalmsiteudiufangy
giiRad mnedis msfiagiauszaunisaifidalonia
W naieaTIdnanuAaUrnTageIIHT AU

fufu Inefiduneunisdnussaunisal deil
1.1 dunsdunamauls vaneis suneu

% v & PV a ~
N13% ﬂﬂizaUﬂ’ﬁaﬁM LbA L@ﬂﬂiu’]ﬂwququulswa
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NaUAaUY
1.2 dunindagulusimd wanefs dunou
msnssdulianazvieudnsunmsneumatuaniniu
1.3 Sd 1590 T INETFHAIIY D
‘%u@]E]“LJﬂWSﬁlﬂ‘dSgﬁUﬂ’lSEﬂﬂﬁiLQi‘EJui]u@ﬂﬁ/aﬁL%EJ‘L!
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Tumsdhsaiuiluuvaiieuisssuei wsiurusm

TansssuyAsiuiuideniansssuanagwseuld

THdlothunadeassd wasiiavenanuiiedinis
noufauadefifvunly Inefingiasdnenin
nasuAalzaeninuiazauiioldlunisaziou
nsiseus

1.4 Fuapduasazviountsious vansfs
%umuﬁlﬁﬂuaﬂLfiwmmiﬁﬂﬁﬁ@iamamuua::mi
afnassAnanuAaUzandagsssuflaggain
AMa1eUITNY

2. AUANES19A59A (Creative Thinking)

WNBRE ANNEINTaNIANUARLUNTANlDAs9ETIA
HauAaUzuonvouseuluwva useussITuYIA
Wiufanssugidald Uszneuludie 4 asAuszneu
el

2.1 A279AAI5Y (Originality) waned
ANEILNTATDUANTUNITODNLUULALES19855A
nasuAalzaniansssuwAndaudautanll
LLazmqlﬂmﬂmmﬁmaaﬁﬁu Tnearuantuens
Waananuiiduinussenddaulasauiaduniudn
Twal 9

2.2 AuARAaaIAaI (Fluency) nuned
ANENTATOUANTUNITODNLUULALES19855A
nasuAaUraniansssuflaedesimiuay
wannuanenelusezaniinnue

2.3 AaruAndangu (Flexibility) e
AVINEANNTaTLANTUNISIEDN TaNsIIUYIR BBNRUY
wazasNaIIANaIuAalzINTansITUYIALAY
daudasldegnamannuans Fsanunsoldtansssuni
yindu 1 TagliaRntuianiui

2.4 puARazldgnaae (Elaboration)
WNED AUANNTOVDLANIUNNTOBNUUUESI9ATIA
wagdoarsuadiuainiansssuvid lnonisli
swavBenfniuiielinanuliawauysanntu
oAUUNNTINY

msiselundiiifunsisodmeas vy

Amnaes (Quasi-Experimental Research) uluy
nNAuEIINNaULALYE (one group pretest-posttest
design)

Uszang

Lﬁﬂﬂgui’mﬁmasmﬁqﬁﬁmqixﬂmf’m 56
WU 7 AY Gﬁqﬁwé’ﬁﬂma@u%uaqma 3 MAEYY
#i 1 In3fnwn 2565 lsaFoudupdsdu sune
wmilenaes Tantanszd dsfnddneuaniiud
nsAnssEanfnwinsed i 1

FuusiiAnen

fwlsAu Ae N13IRUsTAUNITINISISEUS
Hufanssugiidad

FLUIANY AB AUANASISESIA

\nosdiaiildlun1side

1. LLmumﬁmUwaUmsaimil,%u%’m'm
ﬂﬁ]ﬂiﬁmmaﬂmamﬂﬂﬁma Frunu 24 uny fiff3se
a¥19tuies wiazunulsznouRly 4 duneu Ae
(1) Sunseduaruanla (2) dutndrguluiay
(3) Fumsdanaradsasdnan (4) ‘ﬁy’uaéﬂuaz
dvviounisieus Iamaaes 8 dav daviag
3 Yu fio Fuil 1 3ufl 2 way uil 3 vesusazduni
TuagUseann 30 - 45 uil

wuuUssiluanufnaieassAadalfjoiinng

youfnugufe Fddussiiudnduneyana fdwau
4 anun1sal @aunisalas 1 de Usenaumeriade
aonunsal fall Bevnaem thuunaudud 11eesen
waziuiimeay Ingliidnadsassdnaausiu
anunsalfingiailaeldyagsssuvdonaisidu
dmafutangsonueaazaniingeSenlil

3. wuudanangfnssy Junuududin
wgAnssuAIdeldvufindeya s1vaz1unves
woRnIsu wazAmeveuinuguie lunisifanssy
wazNsEsNETIANANUYRIANKIUNSIAYSTAUNSal
msseudiufanssugifadidsonnudnasreassd
wusoonidu 4 @ ldun anuAesisn audn
AGBILART ANMUANEANEY kaTALANaLILRADD

nMsEMaTNSANNTLATE D

1. nsafurunsInUszaunsainisiseus
iufanssugiidadvensinuguie

1.1 Ainwvdngns AlendngnsnisAnm

Ugude WnsAns1Y 2560 10T A1 WATIUITY
ARetosiumsinfanssugifaddmiusinuguis
9849 Shilling & Brooklyn (2010) wazdunaunis
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aunsdaUsraumsaimsteuinugULuURaUs
Lﬁamiﬁaui’mm Tantipalachiwa (2008) \fietin
duAI1erLazoonhUuLIUNISInUsEAUNITal
maseuinufanssuglifadvennnUguiy

1.2 AliumsaiaununisinUssaunisal
nsdeuinuinsugifaduennndguie liaenndes
fussdUsznevvesmuAnad1aassAngIdele
futuald Ao AnwAeSEN ArwAnAdoILAE) A1UAR
gangu uLazAuAnaviBenae 91U 24 WK
Tdawaaes 8 dUasi dUnsiay 3 Yu Ae Yudl 1
Fuft 2 uag Juil 3 vesudasduai YuazUszan
30 - 45 W9l

1.3 dunun1sdnUszaunsainisiseus
rufvnssuglidadueadingus iaussieddeavay
A1UNTANYIUTNITY LaEAIUNITIANANISANY)
$ruan 3 viau emanuiissnsadaienn
(Content Validity) uagmwiummnviininuaennasd
(100) TnsfiAniade 10C = 1.0 FafoTndunnunis
Jnuszaunsaififinuawmsnza Tnogidoavgy
ffoiauouz fo mafiuneandealutuneuves
N19AINTTUliTAEY LagTsumnuLazIUYINg
nsneuluwsazunuliasen

1.4 Wunun1sdnUszaunsainisiteus
iufnssugifadveadnuguiey USuussuiluny
Forausuuzvealidurmngyrouthlunnaeddiungy
Usgrng

2. MIATIUUUITEUANANAS 98T

WeufiRnsveaaniguie

2.1 Anwiuundn el waziuided
RendestumuAnaiassdluinuguds nuwndn
ngufves Guilford waz@nwiuuAniiisadostu
wuuUselludeuuan1smuuuuyssiiiunasy
AavzasassadmiuinUguiees Nanthalad (2017
as cited in Pumchart, 2014) 11113LAS18% LAY
Uulimngamieiunduuuanisdunisadng
UszdlupnuAnasisassaisufjuinsvoainuguie

2.2 a51auuulseiunuAnas19aIA
WU dRnisveninuguie WeUsziiuaauda
A519495A MVUAANLATNNTOVBIANANATNATIA
wuseonidu 4 ssdusznau Ae 1) muAasEY
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2) ANUAREANEY 3) AUAAAGBILAD 4) ANUAR
aviumnaoe lnevhnsussdiudnuguioduseynna
9nan1unsaifingiimualidiuiu 4 anunisel
Uszneusie Hadedl 1 1309 Sevnaend vdedi 2
309 thuungudusd Haded 3 13eq T17aeaN Loy
sidafl 4 Bos uiimeiau
2.3 Yruuuussiiiuainuanaseasse
\FafiRmsveadinguisiauesefiBoivig 3 i
efinnsanaseasuanuiisansadaion ua
thumedviianuaenndes (100) Tnefidevay
nsrauagliiAn 10C = 1.00 §iurmglalidoiausuus
Ae luns@suaniunisalaisussenslaziden
warnIUssiiuusumsivuansauveInIsUsEdiy
Tvdaau
2.4 druvuUssiiiuainudnaseasse

Faftinmsveafnuguisiiiunmsuiuusudloudn
ihlunasesiulsssng Aifdsinegludueyuna 3
aaFouil 1 Innsfnw 2565 Tsadoutundsdu
sunowmilonass Famiansed dfndninauin
fufinsdnuuszounuinsgd e 1

nsiiusausandoya

fAfldmuiunafununadoya fd

1. §AsedanTouiuitlunisiifanssy
vinasauamg i duuanseuslusssumna tnedl
flufivanun 3 d9u Ao nsruEnay Yiansiaes
waznselay

2. gAdgvnsnageulaglduuuyseiiiu
auAnasvEssATsUi TR UneaesiuiinUgu e
noun1INAass (Pre-test) Inen13seydnuIu 4
anunisaludabiinailioufun Tnedideaiiu
NINAABUAILAULDN

3. A33UANTUNITNABDIAIULNUNITIA
Uszaumsalinsieudiiuianssugiifadveasnuguiy
figafoatradudrenuosiiuautonnn 24 way
\Huszeznan 8 @i dawias 3 Ju Ao Yudl 1
Fuil 2 uay Juil 3 vesudardUni TuazUszana
30-45 ¥l AuAuAANTVINAES

4. Jiveiiusausiudeyalaenisdann
nnAnssuwazdurinlukuuTuRinwgRngsu

5. {vevhnvadeuinUgiTndannsnaaes

Y



(Post-test) Ingriimun 4 anunsaliduiidmun
feunmaaes WleluUssiiussansmuisng
Aldlunsusziduneunismaaes lnsgidesuiy
NINAFBUAILAULD

6. {Afemuamdoyaiildiomuaudaniin
AATdeyaaniuulszidiuaufnasasse
WeUfURnsvesinUgule neulayndin1smaany
TneideyaSouiisuasuuuanufnasiaassa
voufinUguibroundinismnasialnenunaz sy
Tngdoyadeusunalaunainnisidadainsey
ALY (Mean) Andssuunsg i (Standard
Deviation) AZLUURAIUINTAURNS (Relative Gain
Score) TATIEHATOINTULULAADANANAI9ETTA
5ENI19NTInUTEAUNITINITISEUINIUAINT Y
piiAadsedund wardiasievidoyaigananIn
Iﬂamﬁmiwﬁlﬁam (Content Analysis) hag
UTTENLLTINTIUU

nsAssideya

Tumslasgiteyansfinw giduldaniu

A1519 1
SRR UUIRILINITAUN NS USEAUNRINIT

nMaTzvideya el

1. thazuuuiilaainnisuszfivanuidn
asnassAveinUgiisnoukasndvnan ez
fFoyaadeuiuin uandnuamineldadaiilily
MFIATIEA Fedl

1.1 Auads (1)

1.2 Audeaiuuanmnsgiu (C)

1.3 AZLUUNAIUINITENANS 21AUUY
Uszdiunnudeadsassadalfiinisveaiinugude
foularnas (Pre-test/Post-test) lngldgnsnzuuy
WAIUINITAUNNS LazLUAALLUUAIUNUNTLAU
WAUINTS Imaﬁqmﬁﬂﬁ

A

ALLUUNAIUINITEUNNS =

(PzuuundaSou-Asuuunowssw)

X 100

(Azuuuiu-AzuuuRouE oY)

NTULUAANUNUIEALUUUALLN T TEFTU
Wauns Fawuadu 4 sedu feamnsna 1

ALLUUNRAUINTHUNNS STAUNRAIUINIG
76-100 WAIWINTIZAUFINN
51-75 WAUINNTTEAUE
26-50 PUINITIEAUUIUNAS
0-25 WAILINITTEAUAL

WWasiian: Kanchanawasri (2009)

L4

1.4 dwviutoyaiienannlinisin ey

B omuarusTEN B ans s
2. dmansiasevinUssifiudssudiou
AMULANANVDIAZLUUNBUNITINAINTIULAZNA
msdnianssu Tneldaniade (L) uasmstiasesidenn

NAN15398

aaudl 1 Aede mLﬁmLuummgm Lay
ATLUUNAIUINTAUNNSVDIALUUUAUANES19ETIA
Aeukazndinsinuszaumsainisiseuiiuiangsy
piiRadlngsiuuazsngiu LATNAYBIATLULLAAY
ANARATIeETIATENIINSInUSEAUNSAINST B3
muﬁﬁmiimqﬁﬁaﬂﬁ"’q 8 dUAN AIN1SN9 2
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A1519 2
ANAAE ANTINULUINTTIY baSAZUUUIRIYINITTUINSYOIALHUUATIUANTT WATTANDUKALYAINITIA
Ysvaumsalmsisugaiunanssugiaadlae s

A ATLUUNDUNARDY  AZLUUNAINAADY AZLUU AzLUY
(AZUUULAY 12) (AZUUULAN 12) AUANY WAUINTEUNNS

1 6.00 10.13 4.13 68.83

2 5.90 10.00 4.10 67.21

3 6.00 11.50 5.50 91.67

4 6.25 9.88 3.63 63.13

5 5.50 10.13 4.63 71.23

6 7.40 11.75 4.35 94.57

7 5.63 10.25 4.62 72.53
Andevana 6.10 (0=0.62) 10.52 (6=0.76) 4.42 75.60

AZUUUTIM

INAITI 2 ATUUUANIUARATINETIATDY  LRAUNBUNITNAABY (LL=6.10) LazA1ladeAskuY
wnuguielaesinudasieidoyan1eadd wuidn  Wauin1sduimsivindu 75.60 azwuu Jsegly
ATLULAREVAINITNAADY (L1=10.52) GeNIIATUUY  LNAsINAILINTTIEAUES

A1919 3
HANIIUSIUTTEUANREE ANTENUUNINTTIY UASASUUUTIYINITTUNNS YOIASUULUAIINANTT NATTA
nouuaynaINITInysyaunIsalnIsiseugaunanTsugifalsenu

A2UAR - AZLLUY AZLLUY
Y . N1SNAADY ATHUULAY w (o) , ” v o e
#519855A AR WRIUINISAUNNS
AMUARSISY ADUNISYIARBY 12 671 049
_ 4.15 78.45
NANNI1TINAA DY 12 10.86  0.56
AIUARN ADUNITVIAABDI 12 500 1.41
, , _ 4.60 65.71
AGDILART PHINTNAGD 12 960  1.62
AUAR ADUNISNARDY 12 8.00 1.15
S —_ 3.43 85.75
gavieu NAINISTNADDY 12 11.43  0.79
AUAR ADUNISYIAGDY 12 464  0.69
- — 5.57 75.68
az1989a00 PAINITNARDY 12 1021 1.19
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MR 3 WU NGINI1TNAABIALLULLRAY
AUAAATINATIALAAZAIUEINIINBUNITNAGDY
WAZAZWUURAILINTAUNNSYDIANUANE AL LAY

f1914 4

ANNARTISHBYlUTEAUTMUINITTEAUENIN Uag
0904 AB ANUARALLBLARRBLAYAILARAGDILAG?
agluszAuTAILINITSEAUE

o
a 6 &/

HAYDIALUUIARENIUARTT NATIATENINMITIAUTEaUN TSN TSN INTSUYIAA T 8 dUmv

AUANES9ETIA (w
ANUARNTLIN 2.35
ANUANARDILAR" 2.10
ANUAREANEL 2.37
ANUANALLDLAADD 217

NMT 4 WU ATLULLRAANUANES9ETIA
izm"Nmﬁmﬂﬁzaumizﬁmiﬁaui’mﬁuﬁﬁmﬁu

aa

piiRaUNe 8 dUn v AzwuwaiugeEn Ao ANUAR

U

=

gangu Tazuuuviniu 2.37 5898931 Ao AUAR

a = a

FEuslAzhuuRdewiU 2.35 ddusia A AUAR
aziBumavailnzuuuadewiniu 2.17 wardduaeiing
fie AnuARAdeILATITinzLLLRAEYINTY 2.10

Aaudl 2 nan1sdnUszaunisalmsious
WuRInssunliRadifernuAnaisassdvenin
Ugiglulsadeuthupdedusinunsdanauagduiin
WEANIINTEWINNNTYINAINTIYU

A3delavinisdunauasduiinngfnssy
sEVI9aNSTAINTIY ieianAuAnas1aTIe
mauﬁﬂﬂgm’g’aﬁ% 4 fu Uszneusig AnuAng Sy
AUARARDILATT AIUAREANE U LazAIIUAR
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Abstract

This research is research and development. The objectives were 1) to study teacher-
developer characteristics and teacher-developer development model for students of the faculty
of Education, Yala Rajabhat University; 2) to develop a teacher-developer development model
and 3) to evaluate the teacher-developer development model. The target groups are: 3rd year
students of the academic year 2021 for all 12 programs, totaling 418 students by dividing the
target group into 4 groups have the same proportion of the number of students in each program
for implementing the model in each characteristic of the teacher-developer. The research
instruments were the teacher-developer development model, the interview form for community
opinions about the assessment of student projects/activities and the interview form for the
advisor about the development model. The instruments have been evaluated for quality and
suitability by experts according to criteria. The statistics used for data analysis were keyword,
frequency, mean, standard deviation and t-test dependent.

The results showed that teacher-developer characteristics are teaching spirits, life skills in
the 21st century, career skills in the 21st century, and multicultural social skills. The model of
the development developer teacher has 3 components; 1) the teacher-developer characteristics,
2) the development process of the teacher-developer characteristics, and 3) the guideline for the
development of the teacher-developer characteristics. The effect of using the model makes
the perception of students that teacher-developer characteristics after activities higher than before
were significantly different at the statistical level of .001

Keywords: Developer Teachers, Model of Development Teacher, Teaching Spirits
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Abstract

The research purposes were 1) to analyze behavioral indicators of music teacher competency
in the Northern area and 2) to create and study the quality of a music teacher competency in the
Northern area test. The target group used to determine the content validity of behavioral indicators
consisted of 9 experts, used to determine the individual discrimination and reliability included
101 persons, used for factor loading analysis consisted of 841 persons, used to determine the
quality of the music teacher competency test included 150 persons. The instruments used were
music teacher competency questionnaires for students at the basic education level, which consisted
of 61 items with a t score = 7.30 — 18.20, statistical significance at the .01 level, and reliability of
.992. The music teacher competency test for students at the basic education level consisted of
30 items. For data analysis using 10C; t-test, Cronbach's alpha coefficient, and factor analysis.

The findings showed that: 1) Teacher competency for students at the basic education
level could be grouped into three factors: (1) competency in inspiring learners to achieve learning
outcomes in music subjects, (2) competency in classroom design and management in music
learning to meet different learners, and (3) competency in musical performance and basic
knowledge of music and related subjects. 2) The music teacher competency test for students at
the basic education level was created as a five-point rating scale with 30 questions. The quality
of the test had IOC between .89-1.00 factor loading between.615-.773. t score between 14.25 -

23.15, statistical significance at.01, and reliability is .986.

Keywords: Behavioral Indicators, Competency, Music Teacher
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Abstract

The objectives of this research were: 1) to study the level of satisfaction and expectations
of students towards services between the rival universities; 2) to compare the satisfaction and
expectations of students classified by educational level of study using a descriptive research
model. The sample group was bachelor's, master's, and doctoral students of Prince of Songkla
University, Chiangmai University, and KhonKaen University who are studying in the academic year
2020, a totally of 957 students consisting of 623 undergraduate students and 334 graduate students
selected from the stratified sampling and compared the proportions of the population by simple
random sampling. The sample data was collected using questionnaires about service learning
support and environment was determined the content reliability by using I0C values , and the
questionnaire credibility was determined by using Cronbach's alpha coefficient. The level of
credibility of the whole questionnaire in terms of service was 0.99 which was a very good level.
The questionnaire then was applied to students from all 3 universities. The data were analyzed
using statistics, mean, standard deviation, One-way Anova, and T-test Independent.

The results showed that the satisfaction and expectations of the services. The result which
was classified by educational level showed that in terms of the services, the satisfactions are
different significantly at 0.01 and the expectations were different with statistical significance at
0.05. The result classified by institution showed that service satisfaction is different and statistically

significant at 0.01. The expectations towards service were different and statistically significant at 0.05.

Keywords: Satisfaction, Expectations, Rival Universities, Education Criteria for Performance
Excellence (EJPEx)
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TIWIUNGUA 10 19UAAZUNIINE 1T (Toxa al Tuil 20 WeASNIe 2563)

% o UHVAIUATUNS L VDUKAY u.3eeln
YUUN o o o
Useng n’qumamq Usgung nqumamq Usesng ﬂ%j‘ﬁJGl’JE)EI’N

Ums U1 421 29 495 34 207 14

35U 2 356 25 460 32 315 22

3 368 25 279 19 316 22

SU4 348 24 417 29 317 22

3 T 366 25 435 30 290 20
394 1,859 128 2,086 144 1,445 100

Uln 240 58 483 117 238 58
U.ion 25 6 172 a1 101 24
59 265 64 655 158 339 82

issilenldlunsifiusausudeya
delalfuuuasvannfuaiesdielunisiiv
swsdoya Tnefidemuuvaeun fsil
poul 1 doyaanuniminluveanou
wuuasunlFun we SuT7 wangns Airdsinwiod
definmning ae
moufl 2 AnufianelanazaiiuaInn s
sensliuinmssudatiuayunisiiouduazanin
windenvesnaAnwmans wiseendu
2.1 shudsatiuayunisidous
2.1.1 msbusmsvieaiieu iesufuRns
wazgunsain1sinwm
2.1.2 UMa S EUIHIUTEUUAT Y
AOUNILADT
2.1.3 mMsliusnisviesayn
2.1.4 yo\Fousodumosiin

2.1.5 A486112ANUATAINAIUNIY
neifou wasdmihfienmadou
2.2 UANNUINRDY
2.2.1 ssuvasrsaglaa Tl Useun
nsidnvends n1sindnvee ssuutesiudaase
2.2.291A13 @Tufl MIRNUse Aud
Tunsdnfanssy uaziiviey
Fetaunnan neasBeslundngasiiazies
afuayunsSeuuagSeunumnumnzandiaay
annsadnlild snanaiinsevienisuseiunnnn
UMINIRYDUTEU (ASEAN University Network
Quality Assurance : AUN-QA) wagnisilseutiiu
anufisnalanazaulifianelavesgnAnsening
U InendeguiansnasiauamnsAnyLionts
Fufunsiuéa (EdPEX)
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snadminsimzusuuazuUsaa (Srisatidnarakul, 2012)

AZLUY AUNIND L ANUAINNAIY F9ASUUY wlawa
5 UINAgR WINVign 4.51 - 5.00 TG
il 170 170 3.51 - 4.50 170
3 Junans Y1unad 2.51-3.50 Junans
2 1pg oy 1.51-2.50 1oy
1 Hoeiign Woeiign 1.00 - 1.51 Ueeign
WnsmaunwiAIeiie nsaAssideya

1. Anudigenssvasiion (Validity)

thuvvdeuanuiiadrstumeannuiismnss
YDIWUVABUNNY IAgyARTlANNEDAAaDITERINg
Fomnuiudnuazngingsy (100) Tagligideingy
11U 5 AL Asanasanuiiuideanuusiasde
fmnuaennaesiuintaule Amnvlaudenades
Faus .05-1.00 ForanutiuannsarlUldle

2. amandaiiu (Reliability)

Q’%’&Jléfﬁ’lLLuuaauamﬁa%q%uuﬂﬂﬁwmi
nagay (Tryout) §1u2u 30 YA Aunguiiegied
Anweglulinisfine 2563 iilensaaaeuiiAay
A1115080AUNNIBATINUANG BINTITHAL T
aumnzavdoll ;ntudnhumaseunuderty
yosuuvasualagldlusunsudnsagunisvnageu
mmﬁaﬁwﬂaﬂLLU‘uaaummIm&Jiﬁqmié’uﬂﬁzﬁmé
dan1v89A50UTA (Cronbach’s Alpha Coefficient)

Tumsmanuidediulnglignsduuszans
dan1vesnsouln (Cronbach’s Alpha Coefficient)
AfnssunudetiuveLuvas UaTT TR TUR 1Y
ANUNanelasian1suINIg Wiy 0.99 aglusedu
Au1n wuneds wuvasuatuiauuniedeuay
ansatAnwAungueieg1993ela
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Jeyafisrusmannguinens tunmsiaaey
ANuaNysal vinsaesianarliasizvideyalagld
Wiwnsuadiadniagy lng

1. aunmwiluvesngusiegng lmsiiasg

v
aad

Fruafnugm i Aanud wasfenay ietiaue
wazaTUNANISANY

2. aAnuitenelanazauaanisvegnen
(tinfinw) fifideusnis Wnshinszideaiifiugu
1duA Aade wazardmudoauumnsg

3. mslSeuiiguanuianelanazainy
AanTswasgndn (ndnw) Alieusms musudsiu
Tonsimsnginaeada One-way Anova Wway T-test
Independent

NAN3IRY
1. wamsaszidoya

1.1 dayadaiuniniidluvesnau
WuUdRUAY

gideladsuuvasuauludaumninendy
#1499 Sruaudildmunly IWuuuasuaiunduin
TunmsiuszaulTgyenisesas 100 Tadindnw
Jouag 84.55



A1379 4
Joyaaaunmiluvesnousuvseun Iy

UUINYNRYAIVANUATUNS N = 369 UNINYIREVBULAU N = 385 UNINeIaedaslrd n = 203

daya wawaIuATUNs (1a)  w.YeuuAY (W) W Beslnd (Wv.)
AuA fowaz AuA Sowaz anud  Seway
LF
e 85 23.04 131 34.03 97 47.78
Wi 284 76.96 254 65.97 106 52.22
SZAUNTSANE
YSan3 241 65.31 223 57.92 159 78.33
Yyaln 123 33.33 111 28.83 37 18.23
UIryayen 5 1.36 51 13.25 7 3.45
FuTRinasinen
Vsaya1n Sulii 1 60 16.26 43 11.17 66 3251
Vsayayeis Sudi 2 46 12.47 37 9.61 19 9.36
U913 #4371 3 47 12.74 44 11.43 25 12.32
Uiy Sudi 4 73 19.78 42 10.91 27 13.30
VSyans Sulil 5 19 5.15 57 14.81 40 19.70
Vyan Sudi 1 a4 11.92 50 12.99 8 3.94
Vsayaln 9937 2 66 17.89 a5 11.69 11 5.42
Vsayaln 9937 3 9 2.44 16 4.16 0 0.00
Usayayien 937 1 3 0.81 17 4.42 3 1.48
Usayayien 937 2 1 0.27 24 6.23 2 0.99
USyayien 937 3 1 0.27 10 2.60 2 0.99

1M1 4 %a;gaﬁ"’ﬂﬂmmémuquaa‘umm
wu fpeusuugeunuaulngdumends snmivende
AWANUASUNS SPBAL 76.96 UNTINGITLUDULAY
Soway 65.97 waruyIneduteslnusesay 52.22
sefunsAnwifneunuuasuaiuanniign fe
sEAUUTEYI93 Usgaln wazUsgetenmuasu
dutuliiidedine uminerdoawwaiuadung
wudn grauwuuasunuadlnglusedudsygyng

ag”lu%y’uﬂﬁ 4 $avay 19.78 VsyanIndudil 2 Sevay
17.89 uazUSayien Suli 1 Souay 0.81 uminende
vouuny gnaunuuasunudnlgluseaudSygyes
ag”lu%y’u‘ﬂﬁ 5 $avay 14.81 VyanIndudil 1 Sesaw
12.99 wardSayeyien w7 2 Sevar 6.23 uminende
Fedlval gravuuvasunudulvgluseivdIynns
ag”lu%"’uﬂﬁ 1 $ova 3251 Usnyandudil 2 Sovas
5.42 wazUSyayien Ui 1 Sovay 1.48
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A1519 5
pwilenelauazammanisonshivsnismudatuayunsiSeusuasanmundonyesnasAnyImans
UKV INGIRLAIVAIUASUNT UKIINGISEVOUUNY UAZUNITINE ATV TUUNAINTEAUNTSANSITEAU
U193

9. EARIN 4.

v [v3 @ s
ki) Aanwela AN Nawala AANI Aanela AN

X SD wla X SD wla X SD wla X SD wla X SD wla X SD wla

1. shudsatuauunsiseu

11 msbismaesSeupnfiRnms

. e ann nn
LazgUnsanAne 377 086 an 438 075 wm 416 072 wn 461 056 , 416 079 wn 461 062
) e e
g 061 045 045
12 muaumssuuaiety
.. nn ann
ARAINADS 377 086 an 438 075 wm 416 072 wn 461 056 416 079 wn 461 062
Viegn Vign
g 061 045 045
P va v nn nn
13 imnsbiinsieesn 389 081 an 440 070 wm 413 074 wn 457 060 432 072 wn 463 063
5 Vi
g 051 044 031
4 s ea U nn nn
14 nesredumedin 341 099 433 081 ann 382 087 an 454 068 |, 396 089 n 462 067
e i Vien
g 092 072 066
15 AempemmEmninum
- nn nn
el 357 088 N 437 073 w0 38 080 1N 452 063 _ 406 08 wn 458 066
i Vie
g 080 068 052
2. fudnINLINdeN
an nn
21 wuunsalon 364 08 N 439 073 1N 393 079 1N 453 062 407 084 wn 465 063
ie Ve
AU 075 060 058
d & da an nn
22 oWsETaEMTINANTIY 368 087 an 437 074 1 400 077 wn 456 060 , 413 081 wn 461 065
Vien Vign
A 069 056 048

31NA151 5 arufanelanazaiiuaiands  3.68, S.D. = 0.87) diuanumianiwianisliuinig
sensliuinssnudsaiuayunsiSeuiuazanin  sudsatuayunisSeudiazaninuindonveinms
wndesmesnizAnumans uninendoawarueiuns  avinerdodudmifinnuaenieglussduainniian
WMINeaBveULAY wazunInedulediny duun (X = 4.61, S.D. = 0.65) S0%NRNNTIVE IR VBULAY
musEAuNsAne seiuiees Tunmsiu wudn egluszduanniian (X = 4.56, S.D. = 0.60) uay
UMINYIaeTesntinnuianelasan siusn1s  drINgIauEwaIuasuUns tluseAun (X = 4.37,
sudsatiuayumsiouiuazanimuaindenvedaa  S.D. = 0.74) AmnuuansessERUAITaNla
oglusediuann (X = 4.13, SD. = 0.81) 59saunde  uazauAanisrenisliuinisdudsatuayy
UAINYIFYVRULAULATUNNINGIRUAWAIUATUNT  NITTEUTUATANINWINS DUVBIAME UNINYEY
Tusgavunnauansu (X= 4.00, S.D. = 0.77 / X = awmwﬁuw{ﬁmmﬁqm (0.69) 5998911AD
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UAINIRBVOURAY (0.56) dIuNNIN ATl
(0.48) \lofiansm1snede Yn@nwiuniine de
aswauesuns danunianelasenisliuinisiesays
Aldusnsiaazaan luszduann (X = 3.99, S.D.
= 0.78) wazdmuA1anisensiuINITos U
viosUfuAnmsuazgunsainisinuifimsussnduiiug
n1sbiusnisane q WdnAnwlasud n1sliuinas
ﬁmﬁigmﬁﬁmimmﬂﬁmmiﬁﬁﬂmmmmi Tusgdivunn
(X = 4.45,S.D. = 0.71 / 0.71) UM3INY1Q8UDULAY
fauianaladouna uiousn1usEUUAT oYY
noufimesiaenadosaziewmuInsiiousnsg

M99 6

Aus18391 Tuseduain (X = 4.45 , S.D. = 0.68)
fanuaanisdensliunisvieaseu veslfuanig
wargunsaln1sAnwifiiveaTouesufifnis
flussernadia daadunisiseuslussduaindign
(X = 4.66, S.D. =0.55) wazuuInendedeqlu
finnufanelasonisliuinisiesayaiilduinis
Toazain Tuseauun (X =4.44, S.D. =0.70) Ha1y
e aseszuvanssagUlnass o fiiaaensiogs
wazraninazen Tussduandian (X = 4.66, S.D.
= 0.58)

pImanalauazAIIumIANInean sIiUTN IS IGEUUaYUN IS TIUTUAY AN TN INADUYBIAMLANYIAIANT
U INGIBEFIVAINATUNT UNIINGIALVDULNY UASUKIING 1T TIUNNINTEAUAITANY) TEHY

sl

a9,

4. 4.

Yiate Henala AR

Aanala AN Wanala AR

X SD wla X SD wla X SD wla X SD wa X SD wla X SD wla

1. dudsatuayunisiFeu

11 msbismsveedeu veiRnms

nn nn
wavgUnsem s 427 069 w464 055 3 420 075 an 467 057 i 418 064 amn 444 079 wn
52
G 037 047 026
12 fmuwveiSasussuuesens
o N nn
AOIES 430 065 N 461 057 o 423 074 an 459 060 i 414 069 wn 438 062 wn
G 031 036 024
y Ve W nn n
13 smmsbainsiesan 427 066 an 464 055 3 435 076 1N 468 053 i 418 101 1N 450 063 wn
Vigin Vigin
G 037 033 032
i e ea nn ann ann
14 PTRUFRRUND IR 410 085 wn 465 059 395 093 wn 466 056 4 413 102 wn 454 066 4
N Vi Vie Ve
G 055 on 041
4o . o nn nn nn
15 domwweniavanemumaudey 407 088 wn 458 072 415 081 wn 464 056 420 064 wn 460 060
Vign Vign iem
s 051 049 040
2. AUEANLINA DN
N nn nn
2.1 spuuensrsalon 409 083 amn 461 061 4 412 085 wn 470 052 4 409 076 wn 461 060
N ign Vian g
G 052 058 052
4 X da ann ann nn
22 9AsENNULATIIANTI 414 081 an 459 058 415 080 wn 463 061 410 063 wm 457 061
ign Vian g
AN 045 048 047
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2191579 6 ANuianelauazauAIAnd
senisliuimsdudsaiuayunisiiouduazanin
WINAONIBIRALANYIANENT INTIVENAuaIvaIUATUNS
IINYIRBVOULAY WaTNMINYIRBLTeln Fun
AILTEAUNIANYY SzAUUTg I Tunwsm wuln
UNINEIRBAIVAIUATUNTIANNINelaRen 15T
UsmssudsatiuayunisiSeusuazanimuindey
vesamzogluszAuuin (X = 4.18, S.D. = 0.76)
FOIANUIADNNIINYIRBVDULN ULAZUNIING1AE
Fealud Tusgauuinauaisu (X = 4.17, S.D. =
0.80 /X = 3.14,S.D. = 0.77) @3UANNAIAAIWE
nsluinnseudsativayunisidouiuazanimn
WINADNVDIAY NNNINEIEVOULAUTAUAIANIS
oglusziuanniign (X = 4.65, SD. = 0.56) 59983
Aeuyninendvasvaruniunsaglusziunindian
(X = 4.62, S.D. = 0.59) LATUNIINYIAYVDULAY
Iuizé‘mmnﬁqﬂ (X = 4.65, S.D. = 0.56) AIAIY
UANANTOITEAUAINTIND LALAZAIINAIANTIRD
nslifudniseudsativayunisiSouiuazanin
wadenvesnns NInendeveunnuiiunian

A9 7

(0.89) sp9@sNNABLMNINYIABAVAIUATUNS (0.44)
druuinedededinl (0.37) Wefiansansede
YnNANWIUNING18avaIUASUNS TAufanela
fesautnAnureiuiiveniou wosUfiing
1ANUVINZAN ATULMANTIUTHIUTEUULATEYIY
newfiwmesTiTimaennde Az IiaNSTous
A590145187390 Tusgauann (X = 4.37, S.D. = 0.61
/ 0.65) waglianuaanismeseuusnwaNlasniy
ﬁuaaﬂmﬁihﬁﬁamvaiuﬁzﬁumﬂﬁqm (X = 4.69, S.D.
= 0.51) WM INgrdevauLnuilnuRanelanenis
Tisnsvesayaitlduinislsazann Tussduanniian
(X = 4.54, S.D. = 0.67) AANUAIARIINDIZUU
a1515yUlnAeng 9 ﬁﬁmmﬂaamﬁaqﬂmzﬁu
mﬂﬁqm (X = 4.74, S.D. = 0.48) LATUNIINYIAY
Foduy fanuftanelaresiuiudn@nuisoiud
Wouseu esfuRnistinnumaneay luseduuin
(X = 4.35,S.D. = 0.63) ﬁmmmwi’wﬁaqmﬁawfa
Sumosidafivanosiornudosnislusedusniiae
(X =4.57,S.D. = 0.77)

pmianelauayAIuA I Isan 1T IiUTNISA N EIUAYUN TSI WAL AN INUINAOUYOIAAIL AN IAITAT
UNVINGIFIAIYANATUNT UNTINIEEVBULNY UazunIINGIFeTealnal TUNMINTZAUNITANY) T2AU

Usggynen
.9, V. Y.
eth) Nawala AR Wanala ANARTS Wanala AR
X SD wla X SD wla X SD wla X SD wla X SD wla X SD wla
1. dudeatusyunisFeui
11 msbiimavesseu vewiRms
L. m wn
meqﬂﬂiﬂn’ﬁﬂﬂm 423 061 n 480 045 409 066 wn 449 057 wn 447 075 wn 500 000
e an
el 057 040 053
12 fmudSudmssuuaiety
o wn
PRUWINDT 433 064 wn 460 055 414 073 wn 451 061 429 085 wn 490 016
ian
el 027 037 061
v eva wn
13 mumﬂvmmmqam 420 075 wn 460 055 415 072 wn 440 066 wn 376 107 wn 483 031
em
e 040 025 107
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4.9, V. Y.
D etin) Nenala AR Aanala AR Wanala AR
X SD wla X SD wla X SD wla X SD wla X SD wla X SD uila
W e ca ann U ann
14 PILISFRRUO I 410 092 wn 460 055 38 082 wn 443 080 N 350 095 a7t 049
an Aang 7an
Aung 050 057 121
4. Y - 1
15 Awnnerruevmniuomsdey 400 092 wn 440 055 wn 397 077 awn 445 066 wn 426 078 an 471 049 oo
e 040 048 045
2. fudn KInaaY
nn an
21 5wumﬁwm§1ﬂm 383 081 un 460 055 ﬁam 397 080 wn 448 068 wn 407 095 wn 471 049 ﬁﬁﬂ
Aung 0r7 051 064
W ow m N
22 omsEnulasInaNTIY 413 070 wn 460 055 ﬁﬁ@ 402 075 wn 448 066 wn 429 090 wn 481 033 ﬁﬁﬂ
g 047 046 052

MR 7 ANUTINBLILATAIUAIANI
semsliuinisiudaivayunisifeusuazanin
WIAAOLVBIABEANEIAERS UNNINIRUEATLATUNS
UNINYIFYVOULAY UWazNnINeIaeLfaslug 91uun
AUsTAUNIANE seauUSggen Tunwsiu wuin
UNNINYIFUAIVAIUASUNS TAUTanelasanIs
THUsmssudsatiuayunsiSeuiuasanmndey
veeAuy agluseAuun (X = 4.12, S.D. = 0.76)
SRR ABNMTIVIENAYIT LA I TIE AV ULAY
TusgAuninauaIsu (X = 4.10, S.D. = 0.89 / X =
4.03, S.D. = 0.75) @UANUAINNIIRONITIAUINNT
sudsatuayunsGeuiiazanwiindenvesna
uinedodedmifimumanisogluszivaniian
(X = 4.82,5.D. =0.31) $09A9UIABUNIINYIAY
awmuﬂ%um‘aaﬂuasﬁummﬁqm (X =4.61,SD. =
0.53) wagunineaeveunnuluszavin (X = 4.46,
S.D. = 0.66) AIANULANANVDITEAUAIUNIWDTY
LLaxmmmwi’qGiamﬂﬁﬁmié"m?ﬁaﬁuaqu
NTSHUIUAZANINUINGBUVDIAME UN1INYIRY
Feslmislunniian (0.72) sesasnfeunine1ds
A9UANUATUNS (0.49) @uNMINGIBTOULNY (0.43)

efinsansete dndnvuminedoamaiuniuns
fianufiewsladeduautnAnvidefiuiiensou
wosufuAnsiianamnzay lusefuunniign (X
= 4.60, S.D. = 0.55) wagdlauaranisonsli
UInsvieaiseu viesujiinisuargunsainisAine
iuisﬁwmﬁfgm (X = 4.80, S.D. = 0.55) 4r1IN8aY
vounnuiinufiaelasenisliuinsviosayeiidn
wilsdodunmnanyazaindenisdum Tuszduuin
(X = 4.31, S.D. = 0.58) AANUAIANTIADNDISIU
WosUfuRnnsilusseaniaia duasunisiseusly
isﬁuumﬁqm (X = 4.55, S.D. = 0.54) Lazun1INg1ae
FodlnifaufimeladesuaudnAnyisofiud
Woaseu veslfuinisinnumanganluseauuin
ﬁqm (X = 4.86, S.D. = 0.38) AANUANMNRTIFBNNT
WiusmsvieaSeu esujudnisuaggunsainisfinm
ynde MuwraSEuiiusTUUIATeTgRRNiINeS
AlunasSeudinuszuuieieteildauasainuas
Whddladne unaaseudiuasedteiuseloving
aundngnsiisou thdnwianunsadududeyald
asenuAMNAesnisluseduniiga (X = 5.00,
S.D. = 0.00)
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KA T USEUIgUAIIUNINE [9Y09UnANYINOUTNIT TIUANINENTUY

vaauuAY | wideslud .89
auNsnalasausnig UAIUNS F |pvalue
Mean | S.D. | Mean| S.D. | Mean| S.D.
1. fuieuiew/esufuifnisuay | 4.16 | 0.60 | 4.17 | 0.65 | 3.94 | 0.72 | 1290 |<0.001*
gunIaln1sAnw
2. MuuvausEusNUsTULIATeINY | 4.18 | 0.61 | 4.19 | 0.67 | 3.98 | 0.69 | 10.65 |<0.001*
AOUNILADS
3. snunsliuinisviesayn 419 | 063 | 4.28 | 0.68 | 4.02 | 0.66 | 11.79 |<0.001*
4. Frugaidouredumesiin 386 | 0.77 | 397 | 0.83 | 3.64 | 0.89 | 11.69 |<0.001*
5. fuAdneANazInd LY | 395 | 072 | 4.10 | 070 | 3.74 | 0.83 | 15.58 [<0.001*
nzideou
6. uszuvassllag 399 | 0.68 | 4.08 | 0.68 | 379 | 0.75 | 12.75 [<0.001*
7. Fuemsdonuiinasituiiianssy | 401 | 071 | 412 | 067 | 382 | 0.79 | 11.89 [<0.001*
AT 405 | 056 | 413 | 057 | 385 | 0.66 | 16.94 |<0.001*

*p<0.05

1 = L1
MM 8 WU AUNInelavesnANY)

#OUINT MnvInendeveuniuiidadewity
4.05 drudeauunnsgumiiu 0.56 uningde
Feslvaifidindoniidu 4.13 dudsavunnsgiu
Wity 0.57 uazuvinerdsasmauniunifiaiade
Wiy 3.85 duldsauunnIgumiiiy 0.66 Ll
VAEUA F WUl JAAU 16.94 wazal p-value
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<0.001 eeninseautiudAgneada 0.01 Faasulidh
anufiswelaniwsuseuinisvesinAnuiiunain
anUuLANANAY JAuLanaeiy ognslitedfgy
nsadRTisziu 0.01 uazidefansansiediu wuin
anufianelanndiu vestin@nwifiunananidy
UANERAY JAMULANEINAY BE19dtedAgYNIsanA
fisediu 0.01
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KNS USYUTIEUAIIUA I ISV UNAN IO USAIT TIMUNNIUTD 1Y

wvauwAY | W.Leslnd 189281
AMuNsnalafausng UAIUNS F |pvalue
Mean| S.D. | Mean| S.D. |Mean| S.D.
1. furieuSeu/vesufjufnisuay | 4.61 | 0.51 | 459 | 0.61 | 4.48 | 0.64 | 5.66 [<0.001*
gunsain1sAn
2. uuvausuiNusTULIATeINY | 4.59 | 0.52 | 4.55 | 0.60 | 4.45 | 0.63 | 531 [<0.001*
ABNNILADS
3. iunshiuinisiesaym 4.58 | 054 | 4.61 | 0.58 | 4.48 | 0.60 | 4.57 | 0.01*
a. fmgaidensiedumesiin 456 | 0.62 | 4.61 | 0.61 | 4.44 | 0.71 | 531 [<0.001*
5. ¢uAsdueauayaIndIuny | 455 | 057 | 4.59 | 0.60 | 4.44 | 0.69 | 4.56 | 0.01%
neilouy
6. uszuvassallag 4.57 | 054 | 4.64 | 0.56 | 4.47 | 0.64 | 6.70 |<0.001*
7. fuerensanuiiuasufifanssy | 4.56 | 055 | 4.60 | 0.59 | 4.45 | 0.65 | 5.24 |<0.001*
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Abstract

This research aimed to investigate the impact of project-based learning that
integrates with STEM on pre-service teachers’ creative and critical thinking skills in the topic of
“Garbage Designer: Who Uses Waste as Inspiration for New Products”, that pre-service teacher
chemistry teacher found and would like to solve waste materials problem in Songkhla old town
community. The sample group for this research was 34 pre-service chemistry teachers, Faculty of
Education at Thaksin University, Songkhla campus that chosen based on the purposive sampling
technique. Qualitative research method was employed in this research. The research tools
consisted of 1) Creativity Product Analysis Matrix (CPAM) 2) Paul-Elder Critical Thinking Framework and
3) classroom observation form.

The results of this research showed that STEM Education with project-based learning was
able to enhance the average creative and critical thinking skills of pre-service chemistry teachers
in all indicators. The enhancement of pre-service chemistry teachers’ creative thinking skills was
observed by the average scores of pre-service chemistry teachers’ creative dimension equal to
72%, and pre-service chemistry teachers’ creativity was categorized as good. Moreover, critical
thinking skill was also observed, indicated by the mean score of the pre-service chemistry teacher
was 3.3 out of 4.0 which was categorized as advanced thinker. Based on the result, STEM Education
with project-based learning had a good impact on the improvement of pre-service chemistry
teachers’ creative and critical thinking. This finding was expected to help the teachers rethink
how the pre-service teacher benefit from their involvement in the integrated STEM with project-
based learning activities and restructure their teaching strategies to achieve student-centered learning.

Keywords: STEM Education with Project-Based Learning, Critical Thinking, Creative Thinking
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Introduction

With the advancement in technology,
the career path is also changed which hard to
imagine the career for future. For this reason,
the cognizant center for the future of work has
studied and reported the jobs of the future
2030. Garbage designer is one of the important
future careers due to a new form of garbage
recycling called “upcycling” expected popular
work in the future (Wattanakit & Khwunsuwan,
2021). Upcycling is the practice of turning waste
into better quality products; for example,
toothbrushes waste into bracelets, or used
magazines paper into woven mats or plant
pots. Garbage designers are an important role
to ensure the success of upcycling. There are
expected that garbage designers can create
ways to turn the by-products of the manufacturing
process into new material for making high-value
product (Wattanakit & Khwunsuwan, 2021).

The topic mentioned above demonstrates
that market demands in the 21st century require
employees to have capabilities in critically
overcoming problems and producing creative
solutions (Nakano & Wechsler, 2018). Moreover,
progress in science and technology, human brain
research and necessary skills for people in the
21st century have caused many changes in
education strategies for all grade levels. Educators
say that education in the 21st century should
teach learners to master higher-order thinking
skills (Chonkaew et al., 2016).

Higher-order thinking skills, especially
critical and creative thinking skills, are one of
the important skills that are required as a powerful
tool in the 21st century when changes and
developments in the field of education are
very fast. It is crucial to prepare students to be
able to think critically and creatively. Critical

thinking involves analysis and evaluation rather

than only accepting ideas or information.
Advanced critical thinking skill involves six basic
cognitive aspects, i.e. interpretation, analysis,
evaluation, conclusions, explanations and self-
regulation. The ability to think critically would
allow the students to think rationally in overcoming
problems. It also helps students to create and
develop alternative solutions to the problems
(Retnaningsih et al., 2020).

Similarly critical thinking skill, creative
thinking skill is important cognitive aspects
required for meaningful learning in all disciplines.
Creative thinking skill aims to synthesize ideas,
generate new ideas, and determine the
effectiveness of the existing ideas. Creative
thinking skill could train students to develop
many ideas and arguments, ask questions,
acknowledge the truth of an argument, and
even enable students to be open and responsive
to different perspectives. Creative thinking skill
in science learning could open new perspectives
for students to provide answers to science
problems (Sumarni & Kadarwati, 2020)

In Thai education, the findings of science
educators and scholastic documents show that
there have been numerous problems that impede
the success of higher-order thinking skills
development for Thai students (Chonkaew et
al., 2016). The recent evidence that reflected
the recession of Thai education system was
the result of the Programme for International
Student Assessment (PISA). The assessment
focused on how learners applied their knowledge
to solve problems in their real lives rather than
in their school curriculums. The results of the
latest year (2018) revealed that Thai students’
scores were still lower than the mean scores
of the most participating countries-Thailand
was ranked 55th among the 79 participating

countries (OECD, 2018). The main cause of low
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scores was that Thai students were weak in
higher-order thinking skills. Chonkaew et al. (2016)
revealed that traditional teaching method is
commonly used in Science. Moreover, science
teaching and learning promoted the ways or
techniques on how to understand the concepts,
principles, and theories (Darling-Hammond et
al., 2019). This indicated that the concern of
the learning process has not fully covered the
critical, evaluative and creative thinking skills.
Perhaps one method of developing critical and
creative thinking skills is through improving
students’ understanding of Science, Technology,
Engineering and Mathematics (Fan & Yu, 2017).
STEM Education is an approach that integrates
science (S), technology (T), engineering (E),
mathematics (M) and has especially brought
innovation to science education. STEM education
is relevant because in the nature of the world,
each discipline (S-T-E-M) does not exist alone
and complex and multidimensional problems
are encountered by all (Hafni et al., 2020).

Utami et al. (2020) divides thinking styles
into five categories, namely superior creative
thinking styles, creative thinking styles, balanced
thinking styles, critical thinking styles, superior
critical thinking styles. These thinking styles
have advantages and disadvantages to each,
especially in terms of solving problems. Creative
thinking styles need to improve their critical
thinking skills to overcome problems. In contrast,
someone who has a critical thinking style
needs to sharpen their creative thinking abilities
to produce unique ideas in problem-solving
situations (Wechsler et al. 2018).

Creative and critical thinking styles can
be integrated with the STEM approach (Altan
and Tan, (2021), Reynders (2020) and improved

in different ways (Saien et al., 2019). Improving
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creative thinking styles is to present a learning
process that requires students to have an open
mind (Wechsler et al. 2018). An example is
learning that uses discussion methods that can
encourage students to have an open mind in
developing their ideas (Wechsler et al. 2018).
At the same time, a critical thinking style
requires a learning environment that provides
a problem and demands the best solution by
testing it on a brief evaluative exercise (Wechsler
et al. 2018). STEM learning can facilitate both
because this learning is presented with concrete
problems that students must solve with an
open mind to determine the best solution.
Because STEM learning is not only learning
concepts but more on how to use these
scientific concepts in relation to daily life. This
is where the ability to think creatively or critically
is used. Integration between science, technology,
engineering, and math is a unity that cannot be
separated from STEM Education.

Based on the preliminary study of
pre-service physics teachers found that 32% of
students have a balanced thinking pattern, 57%
critical thinking, 9% creative thinking, and 2%
superior critical thinking. There are no students
who have superior creative thinking patterns,
and only one person who has superior critical
thinking patterns. On the other hand, STEM
Education with project-based learning might
provide a good teaching practice to improve
the pre-service teachers’ creative and critical
thinking skills. Due to the great importance of
those two skills for pre-service teachers, the
effect of the implementation of STEM Education
with project-based learning on pre-service
teachers’critical and creative thinking skills will

be clearly explained in the paper.



Purpose of the Study

To investigate the effect of integrated
STEM with project-based learning implementation
on creative and critical thinking skills of pre-service
chemistry teachers in the concept of “Garbage
Designer: Who Uses Waste as Inspiration for

New Products”.

Methodology

1. Research Method

The study used qualitative research. The
qualitative data included classroom observations
and pre-service teachers’ products. In collecting
data, the researcher has a role as non-participant
in the study. In non-participant observation
study, the researcher only observes the activities
in the class and not directly involves in the
observed situation (Hanif et al., 2019).

2. Research participant

This study is conducted in a university
that is located in Songkhla, Thailand. The
research university is a government university.
The research participants included 34 pre-service
teachers (8 males and 26 females), studying in
the third year in Bachelor of Education (Chemistry)
at Faculty of Education chosen with purposive
sampling technique.

3. Data collection and analysis

This study utilized qualitative method
in the collection and analysis of data. The
qualitative research tools consisted of Creativity
Product Analysis matrix (CPAM) developed by
Besemer (1998). The Creative Product Analysis
Matrix (CPAM) may be used as a framework for
thinking about the creativity manifested in many
different kinds of products. For example, the
model can be used in respect to works of art,
new product ideas in manufacturing, or when
considering other types of artifacts of the

creative process. The model posits three related

factors: Novelty, Resolution, and Elaboration.
Within the three factors or dimensions, nine
component facets are hypothesized. Falling
under the rubric of Novelty are the facets for
original and surprise. In the category of Resolution,
the facets are valuable, logical, useful, and
understandable. The third dimension of the
model, Elaboration includes the following
facets: organic, elegant, and well crafted. The
pre-service chemistry teachers’ creativity is
scored by 1 to 3 scale for each criterion of
creativity.

For pre-service chemistry teachers’ critical
thinking, the data were analyzed based on the
Paul-Elder critical thinking framework. Paul and
Elder critical thinking framework was one of
the frameworks used by some researchers to
analyze critical thinking because this framework
was general in engineering, natural science,
social science, and linguistics. In critical thinking,
there are six stages consist of 1) unreflective
thinker, 2) challenged thinker, 3) beginning
thinker, 4) practicing thinker, 5) advanced thinker
and 6) master thinker (Paul & Elder, 2009). Scores
form critical thinking rubric were compared
with criteria of critical thinking development
based on stages of critical thinking development
(Paul & Elder, 2009). The critical thinking of
pre-service chemistry teachers was evaluated
with four dimensions of critical thinking
comprising of 1) purpose and question (clearly
identify the purpose including all complexities
of relevant questions), 2) information (accurate
complete information that is supported by the
relevant evidance), 3) assumption and point of
view (complete, fair presentation of all relevant
assumptions and point of view), and 4) implications
and consequences (clearly articulates significant,
logical implications and consequences based

on relevant evidence). Critical thinking of
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pre-service chemistry teachers is graded on a
1 to 4 scale for each dimensions of critical
thinking.

4. Research Procedure

This study was used the topic of “Garbage
Designer: Who Uses Waste as Inspiration for
New Products” as the theme of creative design,
and designed and planed learning activities.
The activities were carried out in accordance
with the four stages of STEM with project-based
learning as already mentioned in research works
(Lou et al,, 2017). The stages were used in this
study consisting of preparation, implementation,
presentation and evaluation, and correction
which were the flow for pre-service chemistry
teachers. This study needs fourth meeting to
finish all stages of STEM with project-based

Table 1

learning, i.e. (1) First meeting, researcher
conducted preparation stage which leads
pre-service teachers to understand the theme
and scope, (2) Second meeting, researcher
conducted implementation stage which let
pre-service teacher to create the product
based on their design drawing, (3) Third meeting,
researcher conducted presentation and evaluation
stage that give opportunities for others to give
suggestion regarding the project that are
presented, and (4) Fourth meeting, researcher
conducted correction stage which give pre-service
teachers opportunity to improve their products.
Table 1 represents activities of each stage in
the integrated STEM with project-based learning

implementation.

The integrated STEM with project-based learning activities of each stage

Activity

1. Pre-service chemistry teachers surveyed the problem

in Songkhla old town communication.

2. Teacher conducted preparation stage for pre-service

chemistry teachers to understand the theme and
scope in the topic of “Garbage Designer: Who Uses

Waste As Inspiration For New Products”

. Pre-service chemistry teachers found the information

regarding the basic concept in making project.

. Pre-service chemistry teachers discussed on tools

and materials used and produced design drawing.

. Teacher conducted implementation stage which let

pre-service chemistry teachers create the product

based on their design drawing.

Stage Periods

1. Preparation 4 week

2. Implementation 2 week

3. Presentation and 2 week
evaluation

. Pre-service chemistry teachers presented their product

and basic concept of the product.

. Three science educators evaluated pre-service

chemistry teachers’ product.
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Table 1

Stage Periods Activity
3. Teacher gave opportunities for others to provide
suggestion regarding the project presented.
4. Correction 2 week 1. Teacher gave pre-service chemistry teachers opportunity

to improve their product.

2. Pre-service chemistry teachers made self-correction
about the product according to suggestion and
feedback.

Research Findings

The research findings of this study are
presented in the following sections.

1. Characteristic of STEM with project-
based learning

STEM teaching and learning is a quite
new pedagogical strategy in Thailand. It is
a student-centred approach in order to achieve
engagement with multi-disciplines. Encouraging

more students to participate in the enabling

Table 2

sciences and technology requires teachers or
facilitators who have a good understanding of
integrated STEM instructional strategies, engineering
practices, and its applications. In this study,
pre-service chemistry teachers made the new
product from plastic waste by upcycling based
on the STEM field. The integration of STEM in
making the new product from plastic waste

activities can be shown in Table 2.

The integration of STEM in making the new product from plastic waste

Science (S) Technology (T)

Engineering (E) Mathematics (M)

The physical Find information

from the internet/

textbook. Decide
the tool and

materials. Selecting

and chemistry
characteristics of

plastic waste
upcycling process
the plastic waste

to make a product

Designing its drawing Statistic, pattern,

the product correlation and

(prototype) shape that was
calculated to
produce the

product
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Science (S) field in this study discussed
the concept of upcycling from plastic waste.
Before making the new product from plastic
waste, pre-service chemistry teachers should
recognize how is the turning plastic waste into
better quality products. If pre-service chemistry
teachers already understand about the properties
of the plastic waste, they are able to design
the new product from plastic waste. In this
concept, pre-service chemistry teachers were
expected to determine the physical and
chemistry characteristics of plastic waste and
process of upcycling, so the new product was
produced from plastic waste by upcycling process.
Mathematics (M) in this study referred to
statistic, pattern, correlation and shape that
was calculated to produce the product.

Technology (T) field in this study can be
seen in preparation stage when pre-service
chemistry teachers used the internet/textbook
to find any information that was needed in
making a new product. Moreover, pre-service

chemistry teacher should make their decision

Figure 1

to select the suitable tools and materials. This
situation encouraged pre-service chemistry
teachers to design the new products from
plastic waste. Engineering (E) in this study can
be observed in the preparation stage when
chemistry pre-service teachers made their own
design drawing. Design drawing that was made
by pre-service chemistry teachers should be
suitable with the concept of upcycling the
plastic waste. In order to make pre-service
chemistry teachers easier to construct the new
product, pre-service chemistry teachers were
expected to put detail information in their
design drawing, such as method of upcycling,
type, physical and chemistry properties of
plastic. The integration of STEM in making the
new product from plastic waste in the concept
of “Garbage Designer: Who Uses Waste As
Inspiration For New Products” is shown in
Figure 1. The design drawing of pre-service
chemical teachers after implementing STEM
with project-based learning is presented in

Figure 2.

The examples of the integration of STEM with project-based learning in making the new product

from plastic waste.
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Figure 2

The examples of pre-service chemistry teachers’design drawing (prototype) in the concept of

“Garbage Designer: Who Uses Waste As Inspiration For New Products” after implementing STEM

with project-based learning.

2. Pre-service teachers’ creativity
The result shows the qualitative data
based on creativity rubric assessment. Pre-service
chemistry teachers’ creativity was evaluated
from their product as resulting from mini-project
learning on the topic of “Garbage Designer:

Who Uses Waste as Inspiration for New Products”

Figure 3
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by using the Creative Product Analysis Matrix
(CPAM). The obtained data were based on the
criteria of each creativity dimension measurement
which is scored with a rubric scale from 1 to 3
based on several requirements. The result of
creative thinking of each group in pre-service

chemistry teacher class is shown in Figure 3.

Pre-service chemistry teachers’ creativity dimension for each group
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The result as shown in Figure 3, indicated
that the pre-service chemistry teachers in Group 2
had the highest percentage of creativity (90%)
categorized as very good. Meanwhile, the lowest
of creativity percentage was the pre-service
chemistry teachers in Group 1 and 5 (61%) who
were classified as pass of creativity. This result
suggested that each group had different
achievements of creativity. The learning process

for the development of creative ideas of each

group was also different due to the class was
divided into groups when making the product.
Hence, each group worked and discussed
together to develop their idea for creating
a product (Hanif et al., 2019). Also, the average
creative thinking skill of pre-service chemistry
teachers in each dimension was evaluated
after implementing STEM with project-based
learning (Table 3).

Table 3
Pre-service chemistry teachers’ creativity result
Creativity Dimension Average Category
Novelty Resolution Elaboration
58% 80% 83% 74% Good*

*Scoring guide: 80%-100% very good; 70%-79% good; 60%-69% pass; 50%-59% lack

As shown in Table 3, each creativity
dimension of pre-service chemistry teachers
had different attainments. The dimension of
novelty, resolution and elaboration obtained
58%, 80% and 83%, respectively. The average
score of each dimension of creativity after the
stage of implementation in the integrated STEM
with project-based learning was 74% which
categorized as good. For novelty dimension,
the pre-service chemistry teachers’ products
were inspiring others to try something new and
pre-service chemistry teachers used the previous
finding as their idea, but they made a modification
of the products. Resolution dimension, pre-service
chemistry teachers’ products were compatible
with the purpose, related to the concept and
can be used continuously without any requirement.
Elaboration dimension, the products were done

well with the good looking design and were
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presented in a communicative way and
understandable manner. From the results, it was
suggested that pre-service chemistry teachers
who learned through integrated STEM with
project-based learning had good creativity.
Pre-service chemistry teachers were trained to
realize their ideas by designing and constructing
the product in integrated STEM with project-based
learning. Also, they were given the opportunity
to develop their idea by using several tools and
materials that can improve the quality of the
product. Therefore, it could be inferred that
learners who learned science by using integrated
STEM with project-based learning had good
creativity. From the result, it could be concluded
that integrated STEM with project-based
learning showed a significant effect on the
improvement of pre-service chemistry teachers’

creative thinking skills.



3. Pre-service teachers’ critical thinking
The pre-service chemistry teachers’

products were analyzed using critical thinking

Figure 4

is depicted in Figure 4.

Score of pre-service chemistry teachers’ critical thinking

Score

As shown in Figure 4, there was different
achievement of critical thinking for each group.
The highest pre-service chemistry teachers’
critical thinking score (3.88) was found in Group

5. Group 1, the lowest critical thinking score

Table 4

T/LL /7777070707777

Group

Pre-service chemistry teachers’ critical thinking result

Information

Implications and

consequences

rubric. The result of pre-service chemistry

teachers’ critical thinking of each group in class

o Purpose and question

.Assumption and point of view

(2.44) was obtained. The average score of each
critical thinking dimension of pre-service chemistry
teachers after implementing STEM with project-
based learning was obtained 3.3 which categorized
as advanced thinker (Table 4).

Critical thinking Dimension Average | Category
Purpose and | Information | Assumption and | Implications and
question point of view consequences
35 3.2 33 3.2 33 | Advanced
thinker*

* Scoring of critical thinking development (Paul & Elder, 2009)
3.51-4.00 Master Thinker; 3.11-3.50 Advanced Thinker; 2.41-3.10 Practicing Thinker; 1.71-2.40
Beginning Thinker; 1.01-1.70 Challenged Thinker; 0.00-1.00 Unreflective Thinker
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Advanced thinkers (higher thinker) regularly
critiqued their own plan for systematic practices
and improve it. Moreover, Advanced thinkers had
established good habits of thought which were
“paying off”. Advanced thinkers tried various
methods and combined the method to get best
solution. Based on these habits, advanced
thinkers not only analyzed their thinking in all
the significant domains of their lives but also
had significant insights into problems at deeper
levels of thought. While advance thinkers were
able to think well across the important dimensions
of their lives, they are not yet able to think at
a consistently high level across all of these
dimension. Advance thinker had good general
commands over their egocentric nature. They
continually strived to be fair-minded and
sometimes lapsed into egocentrism and reason
in one side way (Paul & Elder, 2009). From the
results, it was suggested that behaviors of
pre-service chemistry teachers clearly showed
an improvement in their critical thinking after
participating in STEM with project-based
learning. The STEM with project-based learning
helped students not only memorize the concepts
but also their relationship to technology,
engineering, and mathematics. They also related
the concepts to the applications in daily life,
especially in various elements of the culture
that could survive until now (Sumarni & Kadarwati.
2020). The level of achievement of students’
critical thinking was also supported by the
presence of challenges in solving the problems
through project assignments. In project-based
learning, the students would collaboratively try
to arrange their knowledge in solving the problems
and trying various solutions that encourage
critical and creative thinking (Darling-Hammond
et al,, 2019).

The successful implementation of the
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STEM with project-based learning was inseparable
from the learning process. The problems raised
in the project-based learning were semi-open
problems, which means the answer to the
problem was uncertain (Baharin et al., 2018).
The STEM with project-based learning allowed
the pre-service chemistry teachers to develop
possible answers by collecting and analyzing
data to solve the problems. The pre-service
chemistry teachers were happy to be involved
in doing real activities. They were also happy
to directly observe traditional processes during
the teaching/learning process. As a learning
model that challenged the pre-service chemistry
teachers to learn and work together with their
groups to find solutions to real problems, the
project assignments given to the pre-service
chemistry teachers have stimulated them to
understand the concepts being learned in
creating products (Sumarni et al., 2020). This
proved that the STEM with project-based learning
was an innovative learning approach to improve
the pre-service chemistry teachers’ problem-
solving skills. This approach required collaboration,
peer communication, and independent learning.

The effectiveness of the implementation
of the STEM with project-based learning in
improving the pre-service chemistry teachers’
critical and creative thinking was not as expected
as previously mentioned. However, this study
has provided insight into the implementation
of the STEM with project-based learning activities
in university as an effort to improve the
pre-service teachers’ critical and creative
thinking skills. This finding was expected to
help the teachers to rethink how the students
benefit from their involvement in the integrated
STEM with project-based learning activities and
restructure their teaching strategies to achieve

student-centered learning.



Conclusion and Discussion

1. Applying project-based learning strategies
to the learning of STEM knowledge assisted
pre-service teachers in creative and critical
thinkings.

Integrative STEM with project-based
learning was used to improve pre-service
chemistry teachers’ creative and critical thinking
skills. The result was in line with the reported
earlier (Han et al., 2014). They reported that
the average achievement of students’ creative
thinking skill after the implementation of STEM
problem-based learning was significantly
different from that before the implementation
of the learning model. Sumarni and Kadarwati
(2020) suggested that ethano-STEM with project-
based learning was an appropriate learning
model to help the students to develop flexibility
in thinking. This model learning proved that
the students’ creative thinking activities and
abilities would be higher when they carried out
the discussions or experiments in groups in
comparison with receiving information from
the teacher. A similar result was found in the
previously reported (Chou et al., 2017). They
reported that the STEM with project-based
learning gave the positives influence on the
effective development of students’ creativity.
The result of this study was also in line with
the results reported earlier (Han et al., 2016). It
was reported that the achievement of students’
creative and critical thinking skills after the
implementation of STEM with project-based
learning was significantly higher than before
the implementation of the learning model.

Integrative STEM was used to improve
pre-service teachers’ STEM knowledge and
higher-order thinking skills through the use of
project-based learning (Haryadi & Pujiastuti, 2022).

Real-life based learning activities assisted

pre-service chemistry teachers in realizing the
importance of theories and fundamental science
knowledge. Such activities allowed the pre-service
chemistry teachers the opportunity to learn
together and to exchange their ideas and
experiences, and in turn, created an atmosphere
that promoted thinking development among
the pre-service chemistry teachers. In addition,
in the presentation session, pre-service chemistry
teachers’ thinking and the creation of tools or
useful things resulted in the development of
their thinking process as interaction among
pre-service chemistry teachers and between
pre-service chemistry teachers and in-service
teachers.Consequently, this led to an expansion
of the pre-service chemistry teachers’ scope of
thinking to become larger and more complex.
Higher-order thinking skills, especiallly, creative
and critical thinking skills require a high level of
flexibility in understanding how to integrate
and apply conceptual knowledge and procedural
skills with a complex problem context. The
process of thinking before acting is a critical
stage for a well-planned design. They could
use scientific methods in creating new innovation
efficiently, consequently they could practice
multiple skills. Moreover, they enjoyed the
learning activities and became eager to learn
with the result of making high learning achievement
that met the prescribed goals (Chonkaew et
al,, 2016).

2. Characteristics of the STEM integrated
with project-based learning activities. The
teacher should design opportunities for pre-service
chemistry teachers with rigorous learning
experiences that require higher-order cognition.
Real-world task activities affected pre-service
chemistry teachers’ skills (Burrows et al., 2014)
such as “upcycling” also known as creative

reuse. It is the process of transforming by-products,
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waste materials, useless, or unwanted products
into new materials or products perceived to be
of greater quality. The teacher should manage
learning with an emphasis on creative and
critical thinkings. The learning management
should allow the pre-service chemistry teachers
to learn how to manage things, to cope with
challenging situations, and to apply what they
have learned to daily life activities. The teacher
should also develop an assessment of STEM
learning to evaluate not only what pre-service
chemistry teachers know but also how they
use their knowledge. Based on the implementation
of all four activities in this study, the conclusions
are as follows. (1) The stage of preparation:
teacher guided pre-service chemistry teachers
to understand the theme. (2) The stage of
implementation: pre-service chemistry teachers
acted as the main actors to strengthen their
hands-on ability and problem-solving competence.
(3) The stage of presentation and evaluation:
pre-service chemistry teachers were trained to
foster their capacity to summarize key points
(“Garbage Designer: Who Uses Waste as Inspiration
for New Products”) and express themselves.
For evaluation, the diversified evaluation
mechanism helped the pre-service chemistry
teachers think more meticulously and thoroughly.
(4) The stage of correction: pre-service chemistry
teachers were encouraged to make corrections
according to the feedback and suggestions and
improve their own abilities. In summary, after
participating in the STEM with project-based
learning, most pre-service chemistry teachers
agreed that the design of these activities could
improve their creativity, critical thinking, and
ability in STEM learning and application. Hanif
et al. (2019) reported that STEM education
showed comprehensive characteristics, i.e.

problem solving, critical analysis, and providing
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students with opportunities to practice their
thinking skills. Moreover, these results were
consistent with the STEM research results of
Mater et al. (2020), who found that the STEM
activities help students to work step by step
until they reached the final goal of activity,
provided students meaningful experiences and
boosted students’ critical thinking significantly.
The result of this study also in the line with
the previous finding which stated that STEM
approach, especially in hand-on activity through
project-based learning, requires students to
think critically and creatively (Siew et al., 2015).
Therefore, STEM integrated with project-based
learning could be used as alternative teaching

strategies in university.

Recommendations

Recommendations for practical
application

In designing STEM with project-based
learning activities, teachers have to effort
explaining basic knowledge and skill, allocate
a good deal of time, and provide numerous
demonstrations for pre-service teachers to
practice their creative and critical thinking skills
and STEM knowledge. However, an explicit
connection presented between the problem
or task content and STEM knowledge is crucial
component. The tasks chosen should aid
pre-service teachers in performing authentic
opportunities to observe, acquire, apply, and
consolidate ideas. The learning strategy designed
by a cooperative group of educators from
multi-disciplines would be perfect.

Collaborative group activity learning
may encourage pre-service teachers to be more
confident in debating and learning in class.
They should be provided with opportunities

for working in groups to practice sharing their



ideas while discussing and listening to the ideas
of others. Teachers should set available sessions
as many times as possible for giving pre-service
teachers opportunities to present their thinking
processes. These will reflect their conceptual
knowledge, creative and critical thinking skills.
In addition, their communication skills will also
improve.

Recommendations for future research

1) The development of analytical thinking

2) The enhance of higher -order thinking
skills and attitudes towards science learning of
high school students should be studied.
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Abstract

The production process of competent quality teachers is important. The objectives of this
participatory action research were divided into three folds. First, it was to support the implementation
and exchange of knowledge between the university and the Rajabhat University network. Secondly,
we aimed to synthesize management processes and overall results that accorded teacher production
and development at Rajabhat University. Finally, it was to support the policy for communication at
the Dean's Council meeting, Rajabhat University President's meeting, and related sectors. The sample
size was determined explicitly as a population of a total of 3,390 people. To achieve the set goals,
this study used a public issue-driven knowledge series with lesson-learned and assessment forms,
a tool for collecting data with three workshops. Then, the data were analyzed through content
analysis. Descriptive statistics used in the study were mean and standard deviation in assessment
data analysis. The study revealed that a national framework has been implemented and planned
according to the model for developing a production system and a competency-based quality teacher
in 6 stages: preparation stage, design stage, implementation stage, reflection stage, remediation stage,
and report stage. The overall and individual aspects of using the competent quality teacher production
process were moderate. According to the Teachers' Council of Thailand's teaching profession standards
2019, it was shown that competence was at the last level at the intermediate level. For policy
support in communication, all sectors had to present processes and results to systematically and

continuously formulate policies and monitor teacher production at Rajabhat University.

Keywords: Driving, Competent Quality Teacher Production Process, Integration CCR Concept
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wagauLed) Ieafunan1sUfiRnumuaLaingn
fufuazdnnisensualiflelsiunismeviuideauld
Frunssiunts dennusdlalasasesdsnisiamn
ANNENNNTD WIBUTBUUSEAVEA I USUUTe W
wagsunsmunagvdiielaiuaineruauise
wazliidolaueuuriassassdiioviegduuiuugs
ANuaIsanInd iy drusaanwal 1iaA1
ATEAUNEIANTURRTEUTDIRUTUNSARAY AnnI
wagiaANaRNT STaviansanasgiuiisedog



afanazUfuinnsgIunuannTnegwreLlouile
ussaudmunensvinuiazdinluowiag (Luo
& Chan, 2022) ALY UNANITIUUDY Ramirez-
Montoya et al. (2022) ufunddnsasiluves
msfneideulsanisanfidudou nsanddining
LarNISAALTIEs19EsIA AAuwitianinuesisids
Aaunmlunsfine anuaisalunsAnldining
I§unsnanfaniianluniside ssdusznou
lanwiuvean1sine 4.0 fe 33nsuazwadinnisaou
warAuTIeEaEnUsENsilaawudmiunsive
Wien1sdnw lawn audululsvedlasenis
Tomalunsisy wasinweiisndu

Fafu nsWau1e19158 NsUEMISTANIS
UMINY1AE UazN1SALIUNITRINEATATANART
Unudinveauming dosivdy szegd 1 1uns
Usgauanusiuiiolunisndnuasiaiuing Anne1seo
iﬁmﬂzﬂuﬁmﬂi‘mﬂmiﬁﬂ‘wﬂﬁﬁQMﬂWWLL@A‘:&J’W]SETLJ
fumnzaufunmaduindndugs Selussezdoly
\dumsniinddslumsaduayudendesiianssu

NSOULUIAANITIVY/ATTUNTTUNNEIVDY
NULUIAANTTIAY

Awusenau 1
NIOUUWIANNITITY
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nizuaudouy

CCR nsnums
d HARURE

NINIFUS
CBE

nteuiansia
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CCR: Contemplative, Coaching & Mentoring, Research base leaming
CBE: Competency-Based Education

SIL: School Intergrade Leaming

PLC: Professional Learning Community
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Weadanutunduaznisiauiaansvia
ATANANSYITONIINTTANYY FIUTINITYTEAIUAIY
faflofuasdnsdulunsdniunuiietuindeu
nIEUUMINARAIAMN NG LN TUELE IR TUlY
pegeilUsEaNTAm uthlugnann1nmansdne
vpumAnedesvigiiddusiely

TUTTAIANTIY

1. iloafuayunsiuindeutazuaniuas
BYUTTENINUMING T EUALIATOYEUNING1RY
51969

2. leduAszvinszuIunsuImsdnnis
wagnalunnsImineulandnisudnuazinmunng
VOIUNINYIRY VA

3. ieauayudelovislunisdeansly
AszyuaniauUR fUszyueSmsufumInends
Y uazaaduiifeos

aussouzvaaindnwag
&
tarujludion
2msinmaGoud
3andnvazanudung

v <

4 audiniusivyusu

aunminAnwiag 219178 4N,
Hitaussouzaniv
ATBWWTIAINUIAY * AzszaInig
e
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Outcome
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2550unssuiltigadas

ity sfnu nsed duase
NITUIUNITNAAATAMNINGIUAUTIOULANULIAR
CCR 4y INe883194g) Unnsdnsy 2562-2563
FawwnAauuadndnataygfne (Contemplative
Education : C) {unszuiumslunisieuivesynaa
fufunisisousainanely e waglasasigauin
AU Al wazaseninatennudAgyves
dsiizousluanundusssurdandsiiieades au
el Flrdalalasunisauisgaunase lng
Wasi (2006) lal¥nssAugv099AL4nu18U03
nsvuIuMBBuiIAndnndagAnu Usenaudie
nswasuuvastuiiugivlunuies Iiun n1siia
awd anudlelumuies §au uazassndsogag
Andenazaonndesiuaruduaie iinauin
ANUURA1 AUBRUNRNABNAY Warn1SAaTad1in
deduT Mioguuiiugiuvosnisdidiniueie
g9gn Ao ANATE AUA AN waztlugnis
assloufiRifleIlasunasdnulan aamdnuiun
Inndeygyrdnw 7 Usznis e 1) nsiansaemela
a814lAsATITY (Contemplation) Aensidnganiae
InlafimunzaudenisiFouduazamnsaiiinle
sananluldlasasigludunmsdey (Cognitive)
AusEninauAna (Intrapersonal) agauniely
yAAa (Interpersonal) 2) AI1UTN AINULUAN
(Compassion) tJun1sas1ausserniAuesausn
Anuuent Aulisle nsdnla wazniseeusy
saiamafemuisfusasiuuuguvesausily
Tudneamvssnnudusyud 3) maidenlesduiug
(Connectedness) 1un1sysanisnisiseuslu
wigusine 9 TiAansBouiidussdsiudenles
fuiinuarassndssiig q Tusssuvfedauiags
4) M3WTgyA1m939 (Confrontation Reality) tun1s
Dalomauazairaieululigidnsaunszuiunis
TawBga1u93e 2 A1 Ao anuiduasslunuies
waynsmdgyiuanmanuduasaiivansisluan
nsoUATMALTULANYRINY NsrAulAAnnIsITeus
Tuwdyilysi 5) ewsiariies (Continuity) WWudsdiy
yosnsdpuifionsidsuulasiugiu Shuindy
MnUszaunMsnifiavauiiazgsairadouluaielu
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Tindeuiiasifinnisiudsundasiu 6) anusjeiu
(Commitment) flaziUasuntasmues iussiusznou
fidfayianlunsidsdilssundlavesismnszuiunis
waztnenszurunsluldluinuse s uiitoli
AamawAsuuastuiiugrunsluauiesegiseldes
ahaussdumalavgnidilviAemden sty anudn
ANLLLART LAY 7) w%uummmsuﬁ (Commumty)
firoy 9 AafaNNTZUILNTOUTH WazAAAAIEIN
LﬂuaqmhvﬂawaﬂﬁuaammauﬁLwamsmaammaq
Tunqu Imaummmalummm 9 4 Us¥n13 Ao
(1) L‘Uu‘wumwﬂ@lWﬂﬂmiLismsasmaﬂmwwu%m
mstewsudatusagiu (2) uwdsmsGeuivannvany
\Rnymosnmddn wazudyuanuidusiediunnsis
fuoonly (3) UiduiusiAntuseminsandnuay
(4) arwdanduguvudifidmaneg avwaulauay
gnuN138i5ufiu (Contemplative Education Center,
Mahidol University, 2009)
dmsuunAniefussuuiiiaes (Coaching
and Mentoring: C & M) lngsjaiiulugardadudym
vizovvihauifniflunisaeusu Sedosamg
(Knowledge) A113L71la (Comprehension) @13138
nauAInNvaRnIuld wazid1lafisgasauneg
Tumsvhaudiessussaimnevesesdns fasusnu
wwdeuflafiagliinudungilnay doadvaaziian
vduifion1saeuy dsunsadionaldinanuy
woaums {asununaziilnaudesiininuiele
Fafunariu uazsiulalunuivmnanisaeus azsios
Tnd3anazdnnudedelufutayiu doudedn
fRnawasnsosunsaeuls dugiinnuidendon

Y
¥

Hapuvzausantenenaustun1svinliunnule
(Trithayapoorn, 2015) Taefinisernauiinuasiinds
(Powerful Questions) M33uilsetnssla (Active
Listening) nslvtayalounduisuin (Positive
Feedback) n139slalunislrindsla (Motivation)
wazmsimuadvane (Siriwan, 2014) wagilntind
Wuduuzuuinig (Guide) wiagliiduldndula
Wenuwima uiusiing (Aly) ﬁmaalﬁ%’a;ﬂa Suils

aghasala wiven wiile LLﬁﬂﬁéﬁauamwmﬁuﬁgﬁmqa
wasnelifegnmsdlunsanuasndulingia LUuNﬂi“Gl‘u

(Catalyst) Im‘wuamﬂmmammmmmaamw‘iuamﬂm



\Wur@eglumirenuunuu (Savy Insider Mentor)
SananaziminiideslediiAnnisSous uay
Juuandu (Advocate) Anuasyinmiduaz
Wauauauduiliiudulszdnyd (Heriot
Watt University, 2014)
venvintasivilinudussudureusniy
Aefinszuiun1sn153dedugiu (Research Based
Learning : RBL) L‘ﬂumﬁfﬂ‘gﬂLLUUﬂ’IiL%EJumiaE]u
feIsnsITeTitunisisousensmdiney
WAy uaremauy uazdAnduddualngld
ASTUIUNTMINEERS (Sinlarat, 2014) fidunou
msaou 5 9u liud Funadentlym (asde) nazsul
f3sufaussduiiesmsdousingldnony fiiese
Yoy Jieullonutaymilvidaiau é]'jaamagml,ﬁa
paulmuseaung o ndeudnainuniudfg
vosauufgruidulldedadingua duiden
1o (dhrmeu) diseulinaunulunisdnw
Aupd lnswsazdsnislunsfinwAuaitdeys uas
Anwmisde M1 213815 Aen1siSeunisaeuna 9
Fusrusuazimumnetoya fEouldfuiums
susmdeyasiis q amdldnaunueSeunisinm
Fup' uarduaUnansidy fiEouagunanssdiunis
sonualudnunzaaesiife nMssnuLaiuy
3u 9 wdinauenanisineduai1ifesiuiy
sAUTIBuanUABUSsuSuazasUs Y (Jorasa,
2017) lnoidesloafunsiméngnsgiuaussauy
(Competency Based Curriculum) wlddunsisou
nseouresRgiuMsTansSeunsaeuiiiung
waginwertunsiaIuitnisnilsde n1sdanis
Seu3uwuulasans (Project Based Leaming : PBL)
Afinsfmuagunuvlunsihauegadusadou
finszurunsidamuiielfanusondntununie
waaudidustus fundngasuazaiuisorluld
Uselevliuiing3e dwsuiunisinuasUssiliung
ilonsauaziisdannuuansianainvans
seninayana WuswineanisussdiunadiFeuinld
ussguTngUarasd M in uasanmsgiumaious
Yoandngns Fansinnsdounisaeulumnissud
21 swylinssuiunisiseunsasu n1stasuaus
WAEN1INTITEBUAINS AENTTUIUNSIRIT LAY

WAntunden q fu lusasiidnsisumsaowiaty
(Panich, 2015) lnedldnwazddayfe 1) daunis
fimung SouliiAnaussouzAsndudedldlunis
fseimegramnyadluusazdiedu 2) Wenuddey
fungAnssd n1snsedi nMsufuRvesiseu diseuy
aunsauszendldaiug inwe 1laeai Alley wag
AuaNYazae 9 Tunisuidyvianiunisalaig 9
Tudindsgdntu 3) Iuadns (aussaur) drgyn
Yamunen1siseus dlavdnans (omanse) g
Haans (aussouz) way 4) lSeudugudnans
uazannsaUudsulinuaudeansvesitou
A3 uavdsAw (Sanguanrat & Parunggul, 2021) e
WiaaandosiunsiauIInsg A InAgauTTOLL
aunsiUAgunUasuas ienisnisAnuvesnidia
Totsfuagan1indisunsgwivdn (adui 4)
WA, 2562 TUBIEUIIOULVBIINTTIUANUT WAL
Uszaun1salivn@n wazansgun1suuRau suldun
mufuazenaninsaou msuftavthiiag nsdn
n19i38u3 uagAnuduiusiufunasesuasyuyy
(Secretariat Office of the Teachers Council of
Thailand, 2020)

atun15IY

nseenwuunsIdeadsl 143501533018
UjuAnisuuuiausau (Participatory Action
Research : PAR) Wunsideluaniunisalaie vse
Tanunm111359 (Real World Research) Tagitiu
nsruaunSITeioud daym Wududeusening
ﬁﬂ%i’]’aﬁ’uéﬂﬁﬁwaﬂﬁ%’ﬂﬁﬁmml,vhl,ﬁsmﬁu (Robson,
2002) gaiulirfidnlddudeiuusainudgm
Iohundidusmlunszuiumsivy wagvhnmaasuwad
fianndnonmiifieguérlifiuiuauanansofivzadg
anustunisuiledgm faugusuldmengdunuies
Tngindvinsuiednidendnaufudiiunumdfey
lun1sdrrgliiinnszuiunsiSousungddule
duide wlethlugnisiasuuladisanuaznisujon
1R9E19017% (Chiawiwatkul, 2010) Usznaulusae
NITUIUNITAUAIINIIEIAL (Social Investigation)
n15lin13ANYY (Education) Lazn13ns2¥iInIanIs
UFTANTT (Action) itelwngugidnsunnside
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Lofidusalunsineedt duasiedt wagatuayu
5TULARBUNTLUIUNTNANATANN NG TUANTIOUE
AULLINIG CCR UMNINYIRYTIVA])
Usggnslun1side Useneumeunainsaiy
mInzasmans/Anwmans/ Aneaeininng/
AngAslsuTeuLATeY e nUSEAUNTIIUANAT
LarNANYIYOUNIINGIRE TNV AMUATUIN
nauioes TagldiBidenuuuiemsinnzaadudd
W15ulATINTITB LA IAUINTEUIUNSNARLAY
WAILIATANAINTIUANTIOULAULUINIG CCR
WINRETIUA Snusay 3,390 AU Usenauniey
919158 luanuns@ny) 9191588wmA 10 nawdn
Usgnaunie naudvinisAnwvguds 10 @a1du
ngulIIMsUsEaNAn® 5 an1tu nguivInemans
yily 7 oty nasAvndsen@ngn 7 aantu ngudn
AdaFans 4 an1du ngudwnwilve 2 aa1du
nauivimeuinesAnyl 4 aa1tu nguiviauns
1 andu nduivrianauazidenisdnel 1 aa1du
wagndulvdneg 2 andu 91 35 an1du 9wy
314 Ay ﬂgﬁf:m 823 AU UNANYVANGMIATARTUNIN
(6 T) ST 1 $ruau 909 au ST 2 Srwaw 209 Ay
dnAnuwindngnsagmanstudia (5 9) $udd 4
119U 771 AU uagtuTR 5 S 324 Au
ideslefililun1s3sy Uszneusne g
\Aeussiituanstsng Tutuntsnaunusaudy

a

Fitdsateaiionisudladamuasimuiuiuuse
annuidenin uwumsasauniGeu ieaansieus
MnnsUfiRunfiferteuaslsidoausuus uaz
wuuUsEiuNan1sldnsEuIuNTHARATIUAL ST UL
AuwwIAn CCR Tuusziiunisagsiounsufua
A5IvdRUUTTIUNANTTANTUIIY (Chiawiwatkul,
2010) fdnwauziduwuvinasaiulszanue 5 seau
anuIsn1simzILLYed Likert (1967) lauA 5 unedi
wnfiga 4 nefiaunn 3 mnedauiunans 2 mneds
ffow war 1 vanedadesiian Faldiunisiansan
warlinnuiiugeuINdILIUaNIAUURNTINEIRY
s1iguarinsnnnd 5 au Seufesudniluldly
msafliunsiiusivsndeyanely

n1sandunisiivsiusiudeyalaenisdn

3
=)
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UspidafiRnsuuniidausan $1uau 3 ada de
a3l 1 ilensTianeiaudenisuazneauniiou
AILN1TIANTITTIUTUUVYTAUINITAUKLINL CCR
sufungusegiiuannnsddsinnuzagamans/
Anwimans/Anedeiindnng sadunmueyinay
yyuLESIN19IvINTg MAseud 2/2562 Taglden
Anudiuindeutssiiuatsnsne sl 2 tioun
WHUNTYTUINTAUNUUNG 8BNLUUNTEUIUNITIN
MsiTeus MsiaUspliunan1sisous uagnssuIung
WawdnAnwswivanudne wazdnssuunyu
sunmaduguruwianisiBeuimadndnlussuy
NISNEAATIINANTTOULAIUUUINIG CCR V03
uvine1ds afunguinegstaduguimsuie
asluanuAnviasedielnuszaunisalivnnag
9191588 auluumIngdy uwazin@nwivdngns
Agmanstadin nMadeud 1/2563 taglduuunis
poaunFeu wazadedl 3 fandiviauedeiaus
TA5In15TULARDUNTEUIUNTHARATAMA NG U
aussourlagysaNIshulfn CCR unIngldey
19 seed 1 SawdunguinegsBaduguims
vieastuanuAnuAsevelinUssaun1salinTnag
919138 aeuluunInendy wazlind@nwinanans
AgFnan TRl sUsE R TeU RN s UTiduTi
adsil 1 uazadedl 2 madouil 2/2563 Fae38n1s
apvuiinsaudun1stuiindes nsdunauuulid
dwsw uaglfuvulszunalumsifiuniusudeys

M9AAsETeyadilaainnisinuseyy
L%aﬂﬁﬁ’amiLLUUﬁd’;us"mé”mmﬁLm’wﬁﬁam
(Content analysis) #ilda1nnisasaninuadedt 1
wazasad 2 udrhunduun dangduidesdifunia
Ussiuinguszadniside wasdiaseiideyanisld
NITUIUNITNANAFAUA NG IUANTTOULAULUIAA
CCR TngldaimiBenssamn liun Anade (Mean: X)
wazend@udsauusNAsEIY (Standard Deviation:
sD) #aldinausinisuuananadeves Sri-saard
(2017) ldun ANL@RosENINg 4.51-5.00 Mu1efs
WNTiga 3.51-4.50 Mnefenn 2.51-3.50 vanefis
Uunans 1.51-2.50 wungiedes uay 1.00-1.50
vanefatosdign



NANT3IY
wansausyunsTuAAauLazuanAsY
BEUITENINUININGITBUAIATIY BN INEEY
571949
1. nsaduayumstuindoulnsins wuin
anAnURagmand uine1desudy Jeldude
sz yuAMURnMEAsmMans Anvimans uayinends
M3HnvinAg W Ing1deIAY SameenLUULIANTIY
nskankAziRILIAIMensEUINNTIna Taan@ny
(Contemplative Education) stuuiifes (Coaching)
LLazﬂﬂiisﬁaﬁaLfJugﬁu (Research Based Learning)
Bonidudetedn CCR
2. MIIRTIzAALfBINIsHazAUT Ty
(Need Analysis) lun1sWmuInsguIunISHEAAT
AN NG IUANTTOUSVBINMINGINYTIAY) WU
Huwslunmsunlatlym 3 du e
2.1 mumsfmuauleuensInvangns
asTndeiulumsimuauleuigniswanaglidaiay
LTIV IRETIYANNNUIIAITINITINUAUTINAY
lun1sudnag dmiulundngasaisivunsigien
fidaieBaliAnnsndnaginsinann uagiianiaaa
anudung wagndngnsnisndnavetusay
winendesvigarsiithmnedtaau
2.2 AUNTFUIUNITHER AITLTUNITIA
Aanssunadeumsaeulvif Soulivnuemsadugs
TijSeuiinsasiloufifass wunsBeuilaedenlas
aanguiuarnaufuR elidiTouAnanssaus
IngliaudAgiuaunImuaInnunsdasfne
uazAgAiAes NMsLiuaNTIIuYNITAeUIILINNNT
wudon wogn1sidunisansh Feaadundeng
Fostimstmuaszidouuastuneumsiinusvaunisel
Tnegetaau TianudAyiunisAndenuay
ﬂ’wmﬂgﬁL?iy&mﬁmmmL%&Jw’ligﬁm?%?wmmiaau
KaZNITIY iauﬁy’qmﬂﬁmmﬁﬁaﬁumiﬁammmizﬁ
N5ABULAYNITARUITU (Mentoring) Mslvideya
goundu uazn1siieusludnuvaeyusunIsiseus
MIIPIN
2.3 AIUNITNUNIURANITHEN UuTA
msUszifiunanissniunulussazduneusgg
seiosnaziduszuu naonauiinsifenszuiunis

wdnng udanalseiliunaznanisideunldiile
NUHUUTUU TR HAILINSEUIUNTHERAS

3. msaduayunsiawdeiauelasinisive
Lo WALINTZUIUNTNANATFIUALTTAUL TERY
UM INYIAY LINITUINITIANTS Wuddnseu
Aliunsuaz LM sThauswiulussaulssmea
Buduan 1) madauszyndafoinisiaundoiaue
1A5an1s laedinsivuaidivune/wandnseiu
WInende wazivuanguidvig 2) Jauaiiiiaue
JoiauslasiNIsAonnIIAMIAl 3) TIUTIUNTBIAUD
Tnsansideveudazumingrdefiufuugoudle
atvanysaliauoragnsinand 4) asiuiidaay
duaSu uazaiuayunsinnunulasnIide uag
5) danfuaniasuiious nenunieunseuaunis
UwemunszuIunsiseu mljuanisasu myin
uazUsziiiunanisudsundastunguuminede

N13FUATILNNTZUIUMTUTNITIANTUAY
walunmsaudineuTandnisudnuazimuingues
UMNINYEIIUANY)

HAN1IAUATIENNTBUIUNITTANTTISOUS
FIUANTIOULAULWINIG CCR WuF1 linseuiuns
HARAIANATNTIUANTIOULVOIANEATANANT
UMNINYINYI1VN]) fdunoudwiolud

Fuil 1 Susdounnundon Taedinistmun
Paym S WATILAITTNAUDS {'?uﬁauﬁwgﬂﬂasm
TasAsary (Contemplative) Fuipuilaym/fvus
Uy (RBL)

il 2 fusenuuu TnensAuduauaLnIs
uitym Saufuduminuinie Feuiuuifa du
LLamU?ﬁJuﬁ&Jué’ (Contemplative) FurwH
(Coaching)

uil 3 duhlld Tnonsasileufji duaeu
UFtRvszanduutn uilnuFiR duiluvssendld
(Contemplative) Susfiunsnuuay (Coaching)
Fummimamseluldustaymiiennswan (RBL)

$uil 4 Fuazitouniudn azvieudnedis
a¥aassd nikaniUAsunazazyioudn

il 5 fudewatu agunanmaiieud dureu
sy fun1stuug (Coaching)

$uil 6 dusrauna %y’uagﬂ %uagﬂwa
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NMSBUUY ATIFEDULALLESNES1S (Coaching)
HaNIThNTEUIUNITHANATAMAING U

aussouglagysannisuwiAndndaarfnw seuy
e wasn153deilugu uanwianiss 1

A5 1

HanslinTyUINNITHANA FANN NG IUANTTOUS IRgy TN TUN AR TN TRyq)1ANY) TYUUTAEY UAYNITIVE

g

AU/318A15 seAUN1TUsINIUY wlana
X S.D.
AUENTIAULAUNINTFINIVITNAS 3.00 0.39 Uunans
1. msufUaniding 3.19 0.41 dunan
2. MIINsISeus 2.97 0.41 U1unan
3. AnUANTUSA U UNATR ALY 2.85 0.35 dunan
dunnaneaizauluag (@191358mear) 3.37 0.54 tunans
1. Indyaeung 3.57 0.51 1N
2. msfaundgmuazAnassassauinnssy 3.03 0.56 U1unan
3. MIVNUTWAULDY 3.52 0.56 )
4. mslddauazmalulad 3.42 0.57 U1unans
5. Msansstinlulan 3.52 0.55 170
dunaanuazaulung (AFNEEA) 3.36 0.54 Urunang
1. Indyaeung 3.56 0.51 170
2. m3pnunlgmuazAnasneassnuinngsy 3.00 0.55 U1unan
3. Mehnuswiugau 3.53 0.57 Ty
4. mslddenazmalulad 3.40 0.59 Uunan
5. M3ansstisnlulan 3.54 0.52 1N
WAy 3.25 0.49 Uunans

3INA1519 1 WU AINTINVOINT Y
NILUIUNITHANATAMAING AN TTAULLABYTUINTT
WUIARIN T Qy1Anen sEUUTABY warn15Iee
Jugnu eglussduuiunans (X=3.25) wazsiasiu
agluszivUunans Inefidunudnvaranudung
(019758 mar) aglusziutunansgaiign (X=3.37)
sesasnie dunadnvarenuuag (asfides)
(X=3.36) WagAUANTIOULANLINTTIUIVITNAS
(X=3.00) auanou
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wansatuayudauleunslunisioansly
fUszyuanIANUR UssynasnsuRuvAng &
198y uazmagauiiieafes

1. afumnuduudslunalnfuindoues
AN1ANUAATAENTNNIINEIaI1YA Y LAl
AuznIsINNTEIUIENNslasINsTadufunuan
AZNITUNITUTMTANIAMUA wasdusunuves
uiaznfinia vimhilunsiiu famu Ssuduny
UImsianisuazuszaunuauzivinw 1nide



wihgnunAeTorieiiiedtos uarussgnse
Tnsamsielumsussauanieauinnads iesenu
nansanluny wagsuilalymauassa wavdaiaue
MniUszn Suavhlimasuiumadulumaumy
wazuTsgnrnUsvasdvadasimside sutihiaue
NILUIUNIT UAZNANTANTUNUABLNAINU Uag
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Abstract

Many Factors were enhanced by qualified chemists as perceived by teachers, lecturers,
and chemist staff in Thailand. There were interesting to see what factors will influence the
becoming a qualified chemist of chemistry students in Thailand. The purpose of this study was to
causal factor affecting becoming a qualified chemist of chemistry students in Thailand. The samples
were 550 third- and fourth-year chemistry students. The online respondents were 586. Data was
collected using an online questionnaire which consisted of 3 parts: general information, becoming
a qualified chemist, and the factors that influenced becoming a qualified chemist. The path
analysis of the structural equation model used PLS-SEM. The results showed that 10 paths were
statistically significant. There were 2 positive influence factors on statistically significant becoming
a qualified chemist at the level of .01 consisted of a model of teaching and learning management

in chemistry and characteristics of a chemical master person.

Keywords: Becoming A Qualified Chemist, Chemistry Learning, Chemistry Students
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wialulad arvuadl walignaivnssy waliussand
wazdauadl Uszannsudemuaninendeiidaaeu
Tuaveiilu 4 giinne laud anald nawmile e
prTupanideanile n1ANANY T30 63 UNIINYIRY
Juidn@nwilundnansaasfinweans/ageans
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nsvilATanTs uagns3de wnndnindnuduli
1-2) dwmfunsideadsildnistinunnguietig
AUNENNITIATIERANUTURUSIATIaT 10T U
aungaafisanelunsilaszsideya Jaimun
nauieglnglddnsndruiiegnssiataniny 1:10
(Schumacker; & Lomax, 1996: 20) 31nLuUaaunu
fisrutedniuienun 55 4o fuanguiiogg
16 550 Au Tneuvangundngnsidnwesnidusu
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Tuudaguanansliisnisifendiegwmnuasainme
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5ITUYIR 5ITUYIALALUIINGNTNVDIAAT TIUIUY
6 Tomanu Tazuuuingu 5 Moy wazaziuy
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Ingrmanslunisualmiaiuieazinauill
Uszandldduau 4 deAntn Wasuuuwindu 5
NNASs uazAzuLLYNAU 1 uwiu lsesias
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NniBermngdiuan 7 au Tnefiedad Vi szing
:80-1.00 wazAIATatuInAIsAasdldfu
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a1V LAlgnaIngIN ANEINemansLasinalulad
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nsiasevidaya Jps1eviadeiifidnina
sanudulniailselusunsy SmartPLS 3.0
(Ringle et al., 2015) lugduwuulinanisinwuy
axifoudsdiddtafiAnainuisi udennives
Fudsdaunaldiilousyneudusudsudaiu 5 %30
\3unin Reflective Indicator Fsfldnwaspruduiug
seminadafanuriofudsdannniefiulsued
srfosdinuduiusiuguazduliluianadeiu
wsetnludaientu (Hair et al, 2006; Hair et al,,
2014) Auduiusdagldidusiinauaenades
nelu (Internal Consistency) sewinaduUsdanala

NaN15338

f1919 1

AINDLazTogazvasayaraluvegneuLuUaoUN Y

WaeulsUsd (Indicator Variables) uaziiosauys
Uettignvaridaudiustuas ululufienns
Feafu fudsdunald wiefuUsusdvosiindsul
FJaunuiula ( (Interchangeable) ﬁqﬁ?w,ﬁaﬁﬂﬁmﬂi
Usunshiifiamminesduszney (Loading) fishnd
Lﬂmwmmumyimmmamammmmmawmam
(Christophersen & Konradt, 2006) mmamwuﬁu
@Jﬂm%aaﬂmﬂé'hLLﬂSLLNdﬁﬁaLLﬂiﬁq% §9 PLS-SEM
Bonduuseansauduiudseninsnuusinaimn
p9AUsZNOUNTBUEN (Outer Loading)

daya S18A15 uuGouas)

. 601&1 191(32.59)

Ny 395(67.41)

S S Ggu:JT 285(48.63)

PUUN 4 301(51.37)

o de AnwAnans 290(49.49)

wangnsnAnw - ’

INYIAENT 296(50.51)

SusuT 1 3949(67.24)

JUAUTLADNLSHUNDULN SUAUN 2 113(19.28)
Anwisaluaival SUAUN 3 50(8.53)
SUAUT 4 29(4.95)

Tnganadsvesnuduiniaiflunmsa
Wiy 4.15 (@Aadufesas 83.04) drudsaiuy
WRIFIAY 46 wundudueluieusingnisel
VNNEITUYIF 535UV ARAEUIINYNT0IV0IEENT Lne
amsweglusedud fadewinfu 3.86 (Aady
Yoway 77.20) drudsauuinnsgruminiu .63 fu
T 3EUIUN19/N¥en1Ineman s Tun19wa9m)
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ssailanaRRiAnAnemans Iﬂamwmuaaiu
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ANAAY uazdnUTenuuInTy YN uUsAunald Inednsuuuida 5 Azuiy

' i
ERRIEAN Aauusdanald o LR wlama
(VU UNINTT L)
K1 suanunsaeSueUssdiumandiidlalden 3.74(0.82) A
Tauanusailaldodsione
K2 duanunsnesunsdefiduiauazusaiuainng 3.95(0.72) A
naaeslagulgndnnmTinemansie
K3 Suannsalfivmpafidussdmnuzmanaiflunis 3.94(0.74) A
Aandu a%mﬂﬂimgmsaﬁwNﬁismmaLLaxmiLﬂﬁﬂuuﬂaq
thed  vesanslitugaifiveasdels
sunnwd K duanansaldenuimaeiiivainvateiiie 3.91(0.73) A
nyaeumnauvaslymingniemselyl
K5 duannsaldanuiuaznszuiunsmaaiilunig 3.98(0.68) A
widgmludiinusyaniu
K6 duanusalgndnnisymaailun1sAuny e 3.65(0.94) A
nnaosasival 9 Junnedld
S1 fureufnuSenaasinisiUasuuasing 4 4.04(0.75) Uounds
Ay vesans
HniAdl 52 Lﬁaﬁﬁzymﬁmﬂ%mmﬁm@Lﬂmummfﬂ‘u{]mm 3.74(0.85) Uoenss
Awrinwe  S3 dwhnsvaseuiefigaimguivsoamigius q 3.90(0.86) UayAsa
S4 Juilmnuseunsutarazldsnaaulun19vn 4.04(0.77) UaeAs
NInAaRILATAUAUTRYA
AL nivibiduaulafinyusngnsainiesssud 4.27(0.64) WueY
fAnTu
iy A2 dusvlaSerAvineimansiiethunuszand 4.22(0.64) WY
el Teludrued
Fruaned A3 dufimrmguynasilévinnismaaesdn 4 o 4.20(0.72) WU
Tlsuansmaaosiinian
Ad FUTDIINTTOUANAZANNITOTIINAIUINIULDS 4.38(0.60) Winse
dan uazUszmnela
ATCL nfifudundiinauls 4.44(0.59) Wi
ATC2 myvinideviselassumaadvilviudenagy 3.91(0.84) WAUsY
WnnRinse  ATC3 Lﬂﬁv‘iﬂﬁmsmamLﬂuﬁiaqﬁaymmzﬁmw 4.35(0.63) Wil
el ATCA SudohnsSeueisannsatieianinues 4.34(0.62) WiLe
dan uarUszwnela
ATCS wilvilviuaulafinwusngnisemnsssusi 4.22(0.64) \usY
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' P
CRRIE AN fauusdaunald o maag ulana
(M UBAUUNINTFI)
ATC6 weiifAviifnumuazsduiomsssdin 4.33(0.60) Wil
Sce1 SuldmmusitugumevenmanslunsGoued 4.39(0.59) WU
SCE2 duinUszaunisalarnn1svinAanssunig 4.31(0.62) WiLse
mansullunisisouadl
SCE3 duhnu3annisiinanevselaseniseng 9 4.15(0.72) Wil
Usgaunsal  anduifugnilunsSeund
N4 SCE4 duginuaamiaiuiniaail diewfiuiinee 4.14(0.70) Wil
WPIAERT  ANEIUITOVDINULDS
SCES5 duAninnsilnalinnising mansazaunse 4.33(0.61) Wil
PelAsuuallan
SCE6 ﬁugﬁhﬁlﬁﬁﬂuﬁwu'ﬁwmmam% 4.32(0.66) Wiude
MLC1 duaynfunisiSouaiiiliassiinassgn 4.37(0.61) Wiuge
AIUAULDY
MLC2 @aruniseisnaasiivinmevitliduanunse 4.32(0.64) WWiLRE
widgmdu
sUkuums - MLC3 duidnvimelunisfuianzuaiminiiug 4.23(0.65) WAURY
INTTOU  AIAULDY
msdeu  MLCA fanufiinannmsneaes nsgsulviduesng 4.28(0.65) Wil
maedl  euIniu
MLC5 dupgnnvnaaaiioiigaunnuiniamg g 4.24(0.64) Rl et
MLC6 msthimaluladuaguinnssuanlafinuguiu 4.42(0.61) \WiLse
TunmsiSeuiradl
MLC7 ﬂﬁa%'m%ymmﬁﬂﬁﬁu"lﬁi%mmiwLﬂﬁ 4.27(0.65) Wil
aghafiudi
SCT1 agndlgoulviduidnlasssurAvesiviadl 4.25(0.63) Wiusg
A1 IMANNTUALIANG
SCT2 agweiidin1sdnafanssunseunsaouimhauly 4.22(0.69) WY
nsatiuayy  SCT3 duiuveviviaiinszagiadliamuugi 4.19(0.75) WAUAY
vosngiall  ArlumsiGeudvied
Tusgdu  SCT4 agwndinszduliiduiiaiuseiniosnniiu 4.19(0.68) WY
foeufinw el
moutaty  SCT5 agnilialomalyduuilymmanaiimenuies 4.18(0.70) WG
SCT6 FURNYTINBEN1TNARDINILATIINAINTTY 4.22(0.66) WWiLee
fingiafiuouvangls
SCT7 agndideuliduiunuavediyiad 4.24(0.69) WAuAY
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' a
fanusurls faudsdanald  aag wlana
(d2u U8 UUNINTFIN)
CCP1 guassusstumalalunisiseuaiiannnis 3.86(0.95) WiusY
Anwduseiivesinediiduseu
CCP2 Suannsaiaufiowusnaiiitureuld 3.95(0.85) WiuRAIY
CCP3 duanunsningukuunsinauvesiniail 3.97(0.80) Rret]
Snwarves  Mrwveunusuldlunsiauvesnuesls
yama  CCPa dudndetniafiianuisnasimasuiiie 4.02(0.77) WU
Auwuy  wndgnieng o 19
maedl CCP5 dugnnen1svingurestnialinanunsnasns 4.07(0.71) WiLee
ANuTImdelun1syinau
CCP6 JURRMNNISAUNUNS DA INAUYBIENLAL 3.85(0.90) Wine
BEGHG)
CCPT SusennilazdszauanudnSamilouiinind 4.14(0.75) Winee
fitureu
RCU1L o1anstiafidunvdsiinlanlmiviourauls 4.12(0.73) WiueaY
INNIVRaeRAllEUILDE AL e
RCU2 o191s8iasinansunumnisiduiiniadifia 4.20(0.71) Winee
Tiduwivedaue
RCU3 duisguimainuvesiniaiiiiuamusing o 4.22(0.65) Wil
unumTes  ienasdusunanglivh
219158l RCU4 duanusadmadialunsyinausuiaiives 4.21(0.62) WiuRIeY
Tusgeiu  @1asduusulale
WNINYIds  RCUS o113y lvidudiufisanudifyves 4.27(0.64) \Wiusae
NS ¥ENIINGIFERIIUNITNAaDS
RCU6 81a138adifinszuiunisaeuiiifianuise 4.26(0.64) Wine
lviduaisesdanuinaeild
RCU7 duiupuddguesaiilunisiluldlu 4.21(0.63) \WiuAe
FInUszdTuann1snszauvedosend
RCU8 enansdidufuusiuimislunisyinudy 4.23(0.67) RAet]

willuauam

dvsusulsilaseduanaifinneivad
Tnenmsaudianudeiivedlussiuiiudie finnade
Wity 4.26 wazdrudeuvusnsgiuvindy 49
Feflsuusdunale ATC1L “ailidudvniiunaule”
Tidadsgeaaviniu 4.44 doudeavuanasgiu

Wity 59 finnuAniiuegluszduiiuse dui 2
Uszaun1sainyinermans laenmsiuiiaudndi
oglusefuiiudag Tanadewiidy 4.27 uazdiy
Deauumesgiumiadu 51 fefiduusdanald
SCE1 “duldamnudiugiumaingmanslumsiou
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wail” Tidadegeanvindu 4.39 daudoauy
WAsEIAY 59 fanuAnvivegluseiuiiueiag
il 3 UnuuNsianisieunisaounianil Tng
amsudanudAndiveglussfuiiude Tdaade
Wity 4.30 uagdudesuusnsgiurintu 47
Fadfuusdunald MLC6 “nsiiunaluladuas
winnssuuldfiaudniulunisSeuiviad” W
Aadsgeanwinfy 4.42 drudesuuninsgiy
winu 61 SmnuAaiuegluszduiiiufe fud 4
fruntsatduayuvesajindlusedudseudned
neuvas lnennsadinnudaiiueglussauiiuieg
frnadewindu 4.21 uardrudesuunnsgiu
Wiy 56 Feildudsdanald SCT1 “aginilaoy
Tdudnlasssurfve v uaiieg19linannisiay
wiawa” TiAedegeaawindu 4.25 daudosuy
WAsHIIA .63 fanuAniivegluseiuiiuiag
fuil 5 dnvuzveayanafuLuunaedl Tagameu
fawAniiueglusziuiiiusae aedewindy
3.98 wavduidsauuinasg ity 69 Felfuds
Fanalel CCP7 “Suspnilazuszaunudiie
wiloutiniaifidureu” lriradegsgavintu 4.14
drudsauunasgiusintu 75 Sanudaiueglu

M99 3
AISNAFOUTUN 19D NENAYDI8IAUTENDY (N=586)

sefuLdiudae dufl 6 duunumesenansdiadly
srAuanIInedelaaninsiudaufaiiueylu
sefuiudie fiduadewindu 6.21 wazdnudouuu
u1nsgIunAy 53 Galifuusdunald RCUS
“pra15giadviliduiutsanudrfgaesnisly
vinwgmeimermanslunsvaass” Wiaadegean
winiu 4.27 drudsavunasguiidy 64 fian
Anutuaglusziuiiuiae
HaNITIATIEAluAeELNITIASIES19lAENNS
WAITUINILTAWTUEY (Multicollinearity) U949
Ausdunalanlea1dadunisveefiivesadm
wUsUTIve L Uswlaiilanaauuuaziou (inner
VIF) fiA521314 1.000-3.502 $adiAntesnia 5
wansildifadgymanzsdaduresiuusdunale
dmsunanisnagoutdun1sdndnaluinaaunis
Trssadnadaeds PLS-SEM Tddunauds Bootstrap
WioUsvanaurndulsyansidunmennie 16 @ums
SnSnausinginatuayudunedninadidivun
10 WEuMn9BnSwadIudn 6 wunedninalsingua
nsTavisnasEhedauUsurat 2 megnsldiidudney
n1aadi nanfe llamnsaatuayuanuigiui
MualT NaLAAIRINITI 3 haznINUsznau 2

wWun1ednSna M dsE FedA A7
duuszans negau t  p-value
sUsuumsdanmsseumsaeuseivied > anudu 125 047 2627 .009**
Hniadl
wnnRTinreivedl -> udutnied 141 059  2.386 017
myatduayuvesngaiilusedulseudnyineudas -> 112 047 2.406 016
A dutiniail
anwazveIyARARULUUMMaLAT > anuduinied 363 034 10.640  .000**
UNUMYeIesEATusER UL INeNde -> AU .095 053 1.795 073
Hniadl
Uszaunsalmainenmans -> anudulnad 066 054 1.230 219
FULUUNFIANTSISEUNSADUTIEIV AN -> LAnAf 374 053  7.052  .000**
finrodvned
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1519 3 (519)

Hun1ednsna oM e AAA i
uUszans negau t p-value

msaduauwvesngnilusziudsennuneuaty > 169 050  3.395  .001*
nARRRsoIvIAL
ANYALVDIUARARUUUUNINAL -> LINARNARETIY AL 059 036 1.647 100
UNUMYRs1sEindlusEAuuMINe1dY > 1lanad 097 051  1.886 059
Arveivuadl
Uszaumsaininenmans -> LanaRfinse LAl 265 051 5253 .000**
sdwuumMsinnsiseumsaeune v uALl -> nMsatuayy 662 031 21.067  .000**
vospgiaillusyaulseudnwineulaty
sULUUNMIIANSTEUNTAOUTIEIY AL -> Unum 644 035 18549  .000%*
VeI NTATluTEAUININg 1§y
sUuuNsIINsBeun AU YA -> Usvaunisal 469 049 9.640  .000**
MIEIMEenEns
msatvayuvesaeiluseiviseudnyineudany > 375 051 7.333 000"
Uszaunmsaimainenmans
UnUIMTassniilussiuininends -> dnuae 621 037 16,605  .000*

YBIYARAAULUUNIAL]

**p<0.01, SE: Standard Error (mwmamﬂﬁaummgm)
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-2 ATCS
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Q TC6
7,
MLC3 43
FUuuunis Py
173 P %
MLCa AN SEUUNIS
1 aouswivuall dogus . R = 525
Uszaumanl
MLcs |58 )
mMImermans Q=315
MLC6 é" *p<.01
MLC7 )
' a2 (9 e s
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206 31sawsﬁnu1n1an§ UHKYINgNAgavyalunsuns Ineniwadaod
UN 34 20UN 3 NUENYU- SUAU 2566



HAN15ILASIEYLuAanT1Tinle AnAuUs
Funald AL Ad uas S4 esanimidnesdussnou
(Main Loading) Haeni1 .70 uamuUsdunale A2,
K6, ATC2 whay SCE6 WA mnesduszneu
(Main Loading) ieenin .70 Aldanunsadnesnain
Tuwatu 9 16 wselamamsiatuanansasndauys
FunelaliAudevay 10 vesfuusdaunaldiiamun
waza1NNsHRfuUsdunnlaninany vinlve AVE
a9 uUsAuIA1INNTT .50 Han1sUSEITUAINY
aonndosneluvesiulsdanaladdulumanuy
avviau (Reflective Model) ffrauLdosiues
99AUT2NOU (Composite Reliability) A1521I14
883-.946 FafiAnunnin .80 mMsUszdiunuiTionse
Fanilouserruulsusruadevesedusznou
fafale (Average Variance Extracted: AVE) i@
5¥WIN9 506-717 FeiiAnannnd 50 uaznsuszidiy
audetussauoaivasasauua (Cronbach’s
Alpha) fA15ew319 .842-.934 FafiAunnia .80
wanaliiuinduusdunaldlunaazesAlsenay
ganudunusiunieluy wazaiunsasiuiueduie
asrUsznaviiadalaifustsinaznanisusziiu
ANULTIEIRTTa9uuN (Discriminant Validity)
faeunueved Fornell-Larcker anluluinues
551719 .711-.846 FeilA1uNnnIAILDNLUINLES
YOUUNINTTTAISTNIN 606-774 wazdnsdu
HTMT (Heterotrait-Monotrait) 4A152%#314 .666-.904
FadmlvgTantiosndn .90 uansiduusdanald
Tuwraglumanisinaiunsainesnusznaulsianie
Twmatiu q 1Jueged

dlofiansanadulszansnisyuwesieen
R2 wandinfaudsueasia 6 fanunsaasuneany
Ruwusvesmudsmulasosay 52.5 wazn15RaTUN
N3YUIEANNRINEIVDIFURUULEUNI9AIBA Q2
Wiy 315 Geiaunnnd 0 waglndifies 35 wanai
Fauususlaa 6 fhanunsataelunisnennsalAves
mulsdunalavasiuusmulaluseiugeasnadas
fUA1 Goodness of Fit (GOF) w1y .567 @il
1nd1As 578 uanainduUsuesis 6 faunsn
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Abstract

This research aimed to: 1) compare the Mathematics concept through the Concrete-
Pictorial-Abstract (CPA) learning management and LEGO of the Primary 4 (Grade 4) students with
the criteria of 70% out of the full score, 2) compare the Mathematics concept before and after
studying through the Concrete-Pictorial-Abstract (CPA) learning management and LEGO, and 3) study
the students’ satisfaction with studying through the Concrete-Pictorial-Abstract (CPA) learning
management and LEGO. The research sample was 1 class of 22 Primary 4 (Grade 4) students
studying at Wat Sri Chula School, selected by cluster random sampling. The research instruments
consisted of 1) learning management plans of Mathematics using the Concrete-Pictorial-Abstract
(CPA) learning management and LEGO was 10C 0.80 - 1.00, 2) the Mathematics conceptual test
was 10C 1.00, difficulty from 0.31 — 0.69 and discriminating power from 0.41 - 0.71 Reliability 0.93
and 3) a satisfaction questionnaire was I0C 0.80 — 1.00, Reliability 0.81. The data analysis statistics
were mean standard deviations, one-sample t-test, and dependent samples t-test.

The research findings were as follows: 1) the Mathematics concept of the Primary 4 (Grade
4) students studying through the Concrete-Pictorial-Abstract (CPA) learning management and
LEGO were higher than the 70 percent criteria with statistical significance at the .05 level, 2) the
Mathematics concept of the Primary 4 (Grade 4) students after studying through the Concrete-
Pictorial-Abstract (CPA) learning management and LEGO were higher than those before learning
with statistical significance at the .05 level, and 3) students’ satisfaction with studying through the

Concrete-Pictorial-Abstract (CPA) learning management and LEGO were at a high level.

Keywords: Mathematics Concept, Concrete-Pictorial-Abstract (CPA), LEGO
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duasuliiSeuaunsaimuinusssunfuasiiy
AIUANENIN AINLUINAINAIEINATATNITINN
Mé’ﬂqmLmuﬂammiﬁﬂm%uﬁugm WNsSANIY
2551 undngasiiysiaungSounnaulndy
uyweAfauaunaesuIene Anud AussIy
TnegaiuSoududdquuiuguanudeimnan
annsoiaeeddiunudnenin Seiesddd
ué’ﬂﬁmmmimmaqLLazwwﬂzgigwmsﬁ%ﬁ%ﬁums
Tildmadmnednaninduazfesefunsyuiuns
Bouslumanianuising q Ssadnenaniderduivn
fiffunumiidfyed19BeseniswauiauAnes
uywd Liesnnadamaniteliuyudinnuaaiisu
45198530 ANBENTANG 1KY A1HNTTATIEIN
Hymvideaniunisalliegseuneuuasiidou vl
Ann13el 1auny dedulauilamliegagndes
winnzauuazalusaululdludinasela et
Usednsnm

nsAnwAdaanssesndufedinsiaun
sgreaiiles ieliiuaiouazasnadastivanin
wiswgia dsnn waganuimyivemansiazinalulad
Aasyimihegsndilugalanfia (Ministry
of Education, 2017, p.8) egnlsAnunisdnnisiseu
nsaewinadneanssililsvauanuduiaiiiag
TngfinsanlianmsUssiiunmnimmsfinuitinen
Fedndueg1edefivelinnsdanisiSounisaoudiil
Uixﬁ‘w%m‘wLﬁaslﬁ’miqmmﬂmma QRECEMZet
arudlatudunuadeilafuniseeusueg
nswnslusnisadiasmansine aziuingnuide
iwdeaile uazdemsiSeusitlilunsinviadiamans
fidmangndnAemsduaiumsiSeuimennudila
WlunAnIIAdaeEns (Inpinij, 2016, p.2) lneuluui
nndinmanfiluaufasivsenififudnvaedidy
AMUMINETNMTONTUIIBAIY NQEF Un N
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ans undew JemndunnufnuusssuivilvgSeu
aunsadnundsifidnwamunuAnuINETTY
9 18 wazannsaseylindsiitmualfdusetng
ielildfegnswesnnuAnuINsssu (Makanong,
2014, p.15)
LuIMINTTansiFeunsae i ofan
slunfinisadaamansiiu dnigeusidudesldsy
UszaumsalannAanssunisieuiiuenzay uag
asfesailunAfigndesiedefidususssn 1%
Uniseuldiileniaduiadudonsouinenisda
WATIEA d9LAs1g9f (Isaraprida, 2006 as sited in
Sirikampla & Poonpaiboonpipat, 2020, p.157)
%qaamﬂﬁaqﬁumqwﬁﬁwmmimn{]@@wm Piaget
(Angganapattarakajorn, 2011 as sited in Sirikampla
& Poonpaiboonpipat, 2020, p.157) fina1291
Tnssadennuasinuosuroiasnuduiannns
gy FenSeulussiutulszannunneudans
assfuTunsAnendinde 7-11 9 vos Piaget ﬁagj
Iu%uﬂﬁﬂaﬂﬁﬁmﬁmgﬁﬁiim (Concrete Operation
Stage) dufnfodanusafianitlamaua §dnns
uitlymasing q Midugussslsl uirgazdeanensn
Wasudsiidunussnluadamansliidugusssy
fuestetu wazannsaviarudlaldoganai
shemsihnszuaumsinmsBeuiiedonidususss
Widneulddudaunldlunisesuemiemananis
AdnAtansuarnisidenldfianssulimungdu
InquszasAazteligGouamsadonloiniudn
i1 9 wazvhldiAnulundnigndesldludige
(Pattanatra- koolsook, 2002 as sited in Sirikampla
& Poonpaiboonpipat, 2020, p.157)
N133AN13138U3IUU Concrete-Pictorial-
Abstract (CPA) luuuiAnlunisdafanssunisiseus
Afuszansaw TnslanzegedadmviinSou
seaudszandnen vinlidniseudnlaanudusiug
syisadamansfiulanuvisannduata neisu
Boudnndmesiiiugusssy anduiusyaunisal
flFFousundounanaduguam letlugnis
wideym (Inma, 2020, p.16) lagRanssunIsiTeu;
Suandsfidugusssuaenoadunnuninuga
\Boulsgdnydnuainsadnmans szeliinGou



dnlaRnfuadinmansesaduszuuanglsssy
guwsssu ansnsaidlanazeduisnmiuuasiiin
Alvvedandfidudoulsauilugisnsudtigwmlsd
Tuflan wararunsaftauianudilasgednds
sudnulusinadamaniuuudiy

Tunsadraludvesdnieuiunisldde
sUsTIU Hov03934 JUAN AW NTEU 2INR ke
an1un1sadasavduasuliuniFouinulun@nig
adinanandldfBaty dadaialdidudogussaud
annsadusedls devwrldlunisianisisounsasy
wliinseudilafutuadinmansegradussuu
ngUsTINgUINSTIH @nsaidnla efureamly
A1SARAIUIANISARRAERS LazoSuUIeTiuTily
voslangfidudouldauilugisnmsuidym was
anunsaimuraudlandarmansldog1ednd
uAnuluLAN AR AERSLUUAINY (Lesh, 2000,
p.245)

NnfimaradsnanialaiiazdanisGous
A1UWUIAA Concrete-Pictorial-Abstract (CPA)
wazshrelals Wenmunluuivisndamans Sos
M5UIN Msau wwdy vesinBeutulsyaudne
7 4 1osanifunisinmsiiounisaouiiiugiGou
udndy TaoidunsBousandeiiiugusssuud
Boulosgumsssumsadinmans wazlfialmdude
n13138u3 suazdawalidnisouimuinluuinig
AdnAans naenauansailultludinusedTu
LLa%ELUﬂ’Iiﬁm&’ﬁSﬁUﬁQQ%u
IngUIzaIANsITY

1. Welssudisualugfvieadamans
YoeniSoutulszanAnudi 4 ndusoulaenis
IAN1538U3MULLIAR Concrete-Pictorial-Abstract
(CPA) uazsimalaln nulnussasay 70

2. WewSouiisvuluninisndnans
ypetinBeudulszaufnu U9 4 deudouuasnds
Beulagn13danisiTeuiaiuuuiAn Concrete-
Pictorial-Abstract (CPA) uagsmaLaln

3. lileAnwiauitanelavesinidoudy
Uszaudnuniil 4 ﬁﬁﬁiamﬁﬂﬂ'ﬁﬁauimmLLu’Jﬁm
Concrete-Pictorial-Abstract (CPA) wagfasoialn

AUNAFIUATTIVY

1. wlugfneadinanand veafnidoudy
Uszoudnu 9 4 ndaSou lngnmsdanisiseusniy
LuAn Concrete-Pictorial-Abstract (CPA) Way
fsilald aandnunuaniesay 70

2. ulugfinendadand vesiniseudy
Uszaudnend7 4 naaseulagn1sInNITTEUTAL
LWIAR Concrete-Pictorial-Abstract (CPA) Wazfine
Wl gendnneusey

3. anuflswelavesndoutulssaudne
Uit 4 Adsennsdanisizoudamuinin Concrete-
Pictorial-Abstract (CPA) uagsisiawald agluseAuun

ﬂia‘ULL‘LI'Jaﬂﬂqiasﬂ/ﬁiimﬂiiﬂﬁlﬁﬂ?‘gaﬁ

wuudduaudlavesyraalunisasy
wialwarsdnauludsledmids Sainainnis
Funavdelasuusvaunisalifoafuaady udald
ﬂmé’ﬂwmzLawwﬂuaa?aﬁuuaﬂﬂizmw%ﬁmzw
YaaAadfna 9 (Potanam, 2013, p.20) watluR
mendaaandiiudeiiiertestunswauiniy
wieunsaftleyey (Sanlar, 2011, p.51) 1ilesann
wluninsedinaransiiuanudnd A wagaau
WrlafiAeadostiundinenans wieisadladomils
fdeafuidenivadamansd Faufmnananug
NsdLna duinaInnslasulssaun1sallunig
L%'aui} (Ornbuakhao, 2013, p.16) uluuAnNg
AmAA1ERS Hoanusenau 3 Usenis tawn uluuf
Heary wazdrduduveslunf (Deepanya,
2008, p.14)

NTENIANYITAISFIALUS LANAIUINNS
%’mmiﬁauiuw Concrete-Pictorial-Abstract (CPA)
dieldlumsdanisiSousmamdngnsdmsumsiiaun
wiIARADIRAIERS (Hui, Hoe & Lee, 2017 Pattanatra-
koolsook, 2002 as sited in Sirikampla &
Poonpaiboonpipat, 2020, p.157) Ingn159nn1s
L?EJquL‘UU Concrete-Pictorial-Abstract (CPA) 5u91n

'
N

a I i < v '
dendugusssuagnoadunnunmuaielesy

v W '3

duanwalnaafineans F9azrigluiniseugnla

o

a

mmﬁ'umimmam‘a&fwtﬁuizuumﬂgﬂﬁﬁﬁugj
YIUFTIY AU b AAEBSUIEAINTILLALNUN
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filuveslandfidudoulsoutilugisnsuitigmld
Tuflan wazannsaimunniandlasgadndeay
Aaulusdmsadinmansuuudsdu seidofldluns
Famadsuiduisealiiiurendulusuuuusse
wanainuaned vilAen 9 dauAnaseasse in
nsiFeuirunsiay iudensaeulunsiious
Fvndiamansegnedne duszdnsaininliiin
iilafmdnAndanssnesinudofimanividudialioss
Agassniazassile irliarursatrlawazin
Anuslulssendlilaegngndes uaradanuda
TugeanAdinmansla

awusenau 1
nTOUULIANIUNITIE

/

fauushu
N153ANN5L38UF AUWUIAA Concrete-
Pictorial-Abstract (CPA) waz@anotaln
Usznausie 4 duneu §ad
Fupoudt 1 wurdinisvereaAgIiy
FasialAndoulesiurivann
aeenuAuAeiudsawali
FIUNAIINT TENINLAYE Y
uagdmaialn
wuaAngUsssNiildannsly
fralaln

JUNDUTN 4

. J

Heudniianie

1. M3IanIsiseuin1uLuIfAn Concrete-
Pictorial-Abstract (CPA) ns1e/la 1153AN15158u3
Adlyd fiflanavaneannAi Concrete (Fusiadle)
Pictorial (Wiuidunin) Abstract (§ydnwal) lne
Concrete-Pictorial-Abstract (CPA) t{Jun153nn13
BounsaeundainiusUsssulgaanduuusssy
ThinBoueudanvesnieiidudesld uasihdwes
wantunuUadugunim dydnval wararunsa
Feuledlsaonadoaiu
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Wi Tuns3nmsiSeuinunudn Concrete-
Pictorial-Abstract (CPA) anuuuAauad (Hui, Hoe,
& Lee, 2017, p.18) wagldsnaalfdudeusyneu
Wewauniluginendinanans Ussnaudne 4 Junou
el Fumoudt 1 uuzthnnsveneAuReafuiase
wlifidonlostumsdau suneuil 2 ademuduing
fussiewald umeud 3 uunANUTTENINAYAIL
wazshsiewald wasduneud 4 LLuaﬁmgﬂﬁﬁsuﬁlﬁ%m
nslddselald Feidelsimundunseuuundn
Tumsiseitasldlunsdnewndstl fanmuseneu 1

fauusau
1. WlunAnAdneEns
. Aufianalanan1sdnnisiseuiniy
LUIAA Concrete-Pictorial-Abstract
(CPA) uazmmalaln

J

2. fanatald vuneda donnsiSoud qd
Snvanduiunarainnaned wardnvasniou
foudgiluwaingg fu iy warseaiiensuseneu
Tngludasldnn %ammaaa%’waﬁﬁﬁiaLﬂugﬂiw
$4 9)

3. N133ANTSI38UFAIULLIAA Concrete-
Pictorial-Abstract (CPA) saufiudasiatald s
nsdanisisousangusssu tnelddasetaldd
Fudesld Tnethuudaidugunn doydnual wiew
Fnoumendinmans 39 ¢ umeu loun Suneudt 1



wuzthnseeanLisatuRsoal AT Teulaety
wwda Suneudl 2 a¥eeudunetudisoiald
fumeud 3 Suunanudssniuavdiunazisoiald
waztuneud 4 wndngussaildannsldfdeinld

4. AUNANANAAIEAS VU189 AUAR
audlafiieadestuadinmans aanudilafile
panunluguvesunileny naufun uazauddnng q
YOIIAUAAIANT LAIAINITNBBUIYAIIUANNTD
mmvﬂ’ﬂaﬁuaaﬂmLﬂumwmm N3N Y VYUY
vieddnvalld Fefaldanuuuneaeuinsluuf
yandinmansiifiseasnedu

5. A1uianala nugds Auanveu
w%aimawaﬂﬁﬂﬁauﬁﬁﬁamﬁmmiﬁaufmu

f1919 1

WA Concrete-Pictorial-Abstract (CPA) uazfase
Bl Beinldmnnuuuasuauiifitadstiundanisda
n153eus 15941500 M5AU LAwaIu uuuy
11931dUUTENUA (Rating Scale) 5 FEAU

/ATUNITIVY

nsifeadaiidumsidedaimnans (Quasi
Experimental Research) {338 laniiunisvnaes
IagldwuuHUNTIENFULALITANAN D ULAEIAY
Naasd (One Group Pretest — Posttest Design)
(Saiyot & Saiyot, 1995, p.249) ANYALVDILUULNY
NMAaY Aauanslunss 1

BYUUNUNTIINAaEY One Group Pretest — Posttest Design

daunay
T

NAaBY

HAUNAS
Ty

T, WEie A1SNAdaUN UNITLEIoNS
JAnsiEuImMULLIAn Concrete-
Pictorial-Abstract (CPA) wag
fnaiali

X wefis n19l38N153AnsISeusRIY

LUIAA Concrete-Pictorial-

Abstract (CPA) Lazfsotaln

NNINAFBUNRAINITITIBNT

JAnsiLuIMULLIAA Concrete-

Pictorial- Abstract (CPA) uag

famaLaln

T, B89

ds5zu1ns

Usvrnnsildlunsiseadad Taun UnSey
Fuuszaufnudi 4 Ynasdnen 2565 AR
AMAINNITANYIATIU-AIALAT-AOULD d11NITU
WARUANSAnwIUsEouAnwIuATUIEN $auu 11
TsaSeu laud lsaSeudnaign 91uiu 1 veusuu
PuTNEEU 22 AU Isuseut uiLnefes 911U
1 Wieai3ou Puiutnsey 7 au lsudsuinuives

q

U 1 WeuSeu ulutnSeu 15 Aau lsuseu
TMUBINBINTIY U 1 WoWSEU UIULNEY
17 au 15a5eudnnouge 99U 1 M98 911U
TnSeu 20 AU 15838WIAUIUST 911U 1 vieseu
TuuiniEey 27 au lssseutiueaes 3 (ATuAny)
U 1 YeaSeu ulutnSeu 15 Aau lsauseu
UNUARDIEININYT T1UU 1 Ko9ToU T1UIU
PniSeou 3 au Tsadouinaasdng S1uu 1 HouSou
uuTNEeU 4 Aau lsuseutrurinta 91U
1 hous8u IuuLNLSeU 3 AU lsuSeuindud
FU1IU U 1 Aeuduu UIULNETYU 3 AU
SAWAY S 11 Heudeu SuautniSey 136 Ay

NHUAIDENN

nquiregaiildlunsidet 1dud dnigeu
Sutszoufnudi 4 Unsane 2565 TsaSouined
7 AUGRRIUIANAINNTANYIATNI-AAZAS-
aoute d1niuARuin1sAnwIUsEandne
UATUIEN U 1 Fe958U IUTNTEU 22 AU
Ingld3Ensduuuungu (Cluster Random Sampling)
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fauusidnen

fanusau laun N133nnTsieuInINwLAe
Concrete-Pictorial-Abstract (CPA) wazfasalaln

fruusanu aun wluudnieadndans way
Aufienelasen1sInnsseudauuuafa Concrete-
Pictorial-Abstract (CPA) wagsmaLaln

wsasdiaflHluniside

wiasdleildlunsiseuvsoanidulszian
Pdlunsnaass waziedesdlofldlunsfiusius
foya Inefiwandondsd

1. wdasdlefldlunsneass

1.1 unumsInmsseuieivadamans

Ingld38n139nn19i38uin1uuui@n Concrete-
Pictorial-Abstract (CPA) uafimalaln niaun1s
U3 wevdu 1399 N15U9N 1158V LAYEAIY VB9
nFeutulssanfnu @it 4§10y 10 wHy waes
1 dTas sauvkedu 10 s Beldiauosiofi By
U 5 viu dannafinnugenndas (1I0C) vo9
WHUN15IANTITEUS Wi 0.80 - 1.00

2. wdesdefllunafiusunndeya

2.1 wuunageuinuluyinisatndans

FuUszaufne 9 4 Bas MU NMsaY LAvdIY
Fadunvuneaeulsts wda 4 Fauden $1uau 30 40

{va o v

FWeas199u Wnesndanvaasuunadauld inuluud
A eIwazlunfNe1vzAaInAfeY Laalddn

=
q
N
N
i
ne
Y
i = o

NOUSHULAYNEUTIUMLLLIAR Concrete-Pictorial-
Abstract (CPA) uazssiatald dsldiauasiefieimay
31U 5 MU daasianugenndos (10C) U0s
LUUNAEDU MU 1.00 AR89 (p) Haus
0.31 — 0.69 ANSIUNIT YN (1) Faus 0.41 — 0.71
wazAIALdeTuvesuunadou Tasld KR-20
WinAu 0.93

2.2 wuvdauauanuianelavesinisey
Futszoufnudi 4 AldenstamsSeudniuuuan
Concrete-Pictorial-Abstract (CPA) waz@inaiali
1399 115090 A58V wvd Sdnwasderan
Wukuvainasidiulssanauavesanesy (Likert’s
Rating Scale) lnsutsaanidu 5 seiu Feusznaudae
Aufianela A1uN15TANISITEUIAINLLIAR
Concrete-Pictorail-Abstract (CPA) Lag@amoilaln

NsasSANIMAENS UK3Inendaavyauasuns Ineniwadacd
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AUUTILINANISISEUS A1uFen1siTeus Aung
dou wazaun1sianazUssidiuna deldiauans

=

WEIYIYIIUIU 5 VU AAIAYEANADAAR B9
(I0C0) ¥@uwuUNAaay Wiy 0.75 - 1.00 AIAIY

'
a

ety (Reliability) veswuvaeunusiaaty lngld
FuUszanisaniniuiivesnseuuin (Alpha-
Coefficient) (Cronbach, 1990, p.204) L1y 0.81

nsiiusiusmdoya

mafununudoyeiduadel fadelasutums
Fasteluil

1. Aaseuszaiunuiulsaieuifideld
dusiusiudeya

2. AuaadmrtunssniumsliinGeuiidu
naunaaptdlafegUiuukazInUEaIAreINAnwm

=1

AU

eXp e

3. yageunaussulagliuuunageuinuluui
NNANAAIERS

4. fAdeandunisasulagliuaunisdnns
Bousidiseatnedu vhnsmaasddinatlumsadeu
10 Falug

5. nageunduisuiulniTeungunaass
Inglduuunaaeuinulugfiniendinans

6. aouaumufanelavesiniSouiidine
mﬁ'@maﬁaufmuumﬁﬂ Concrete-Pictorial-
Abstract (C-P-A) wag@amaialn

nsiAssideya

1. AsaAs1ev T euLisunlunfnng
adlnrnansestinidouduussonAnwUe 4 udusou
lngn133nnTsiseuinuuLuIfn Concrete-Pictorial-
Abstract (CPA) wag@lnalalanuinueisesag 70
Yoezhuiy nen1snageuadl nsdinguiiien

2. nsaas1eUSeuLisunlunfnag
adlnrnansvostinGutulsyaudnudi 4 dewsou
WarnaiTeulagn1sIANITITEUT AIULUIAR
Concrete-Pictorial-Abstract (CPA) waz@inalala
Insuaznsvaaeuri vianguiiegnslidaseeriu
(t-test Dependent group)

3. mMsieszsinnuiianelevesinGeudu
Uszoudnulil 4 Viﬁ@iamﬁmﬂ’ﬁﬁauimmLm’aﬁm
Concrete-Pictorial-Abstract (CPA) Lag@amolaln



Tngldinauriuagnisulanunnevesuant (Best, UszaudnuUn 4 annsaagunalanadl

1981, p.182) 1. wluuAnispdinans veatnisoudu
Uszoufnwl9 4 lsaSeudnaigu Alasunisdn
NAN15IY mn%'auimmmﬁw Concrete-Pictorial-Abstract

A5 DINTNAUILIULRN9AAFIERS
1gn133nNTsISeUIILLLIAA Concrete-Pictorial-
Abstract (CPA) wagdIsaLaln ¥89unIeudy

(CPA) wagsdsialall gendnnueisauay 70 a9

o o a

fpdAgyeadanszau .05 dauanslunisa 2

f1919 2
ANRAYUAYFIUTIUUUNINTTIY TogasveluNaN NAdinmanT YosniSauTulssoufnw i 4 Mlasy
N59ANITI5EUTAIMUNIARN Concrete-Pictorial-Abstract (CPA) uassiamaialn)

N3 ALY IN9SPBAY (X) S.D. t df Sig
NAEOU WP 70
NAUTEU 30 73.03 21.91 3.56 25.506* 21 0.000

NN 2 wandliiuiAeasvosluyd
neadiaeand vesinitouduussaudnundi 4
ﬁlﬁ%’umﬁ@msﬁaui@mLLmﬁm Concrete-Pictorial-
Abstract (CPA) tagfmaialn Wiy 21.91 Azuuu
ganinasisesas 70 egrsfiduddnmisadan
st .05 wanein thieuduussaudne i ¢ Aldsu
N159ANISI38UIAIULUIAA Concrete-Pictorial-

f1919 3

Abstract (CPA) uagsisalaligeninnaueifosay 70
Feaonndesivauufigrude 1 finely

2. wlunfnieadinarans veadniioudy
UszaunuUi 4 TsaBeuinedqmn ndsganitney
n139An15138U3AMLLIAA Concrete-Pictorial-
Abstract (CPA) wazfsiotaln ag19iiudAgyn1sada
fisesu .05 Fauandlumsg 3

ANRAY FIUTgNUNNINTEIY AIFAANAFOUT UasseAUEFIAYN NaAAIUNITIAF YU URAUTLG
NNASIAAMITNT NOUUAZNAINITIANITISEUTNIUYIAN Concrete-Pictorial-Abstract (CPA) uassamaials

NNTNAFDU n X) S.D. t df Sig
RIS 22 9.82 2.46

- = 25.506* 21 0.000
NAWIYU 22 21.91 3.56
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I1NMN519 3 hansliiud manluu@Anig
ARiAAERSYAITNITEUNBUNNTINNTTEUIILLLIAR
Concrete-Pictorial-Abstract (CPA) Lagfanoialn
flazuuunoudsuadswitu 9.82 Azuuu (X = 9.82,
S.D. = 2.46) wasilazuuundaiouadowiniu 21.91
Azuul (X = 21.91, SD. = 3.56) dlowSoudieuna

mafu (t-test dependent group) Wua1 AZLUULTULA
nuadaeansraussuanitneussuetlidud Ay
MsadATisedu 05 Feaenndesiuaunigiute 2
fisels

3. arwiswelavesindsuduyssoufinu
U 4 TssFeunmipniidonisianisiousn

LUIAR Concrete-Pictorial-Abstract (CPA) kagfane
Wl agluszauinn dwandunisa 4

ulunAneadinaans nouwagnaainsianisseus
AULUIAA Concrete-Pictorial-Abstract (CPA) uay
fsaiali lnan1snadeudd sliangusiiegnslidase

M99 4
ANRAEUAYa TN UULINTTINYRIAIINAINE 9IS uT U 0ufn WU 4 Tdsen13dnnIsiTeu;
A10413AR Concrete-Pictorial-Abstract (CPA) uagsianatali

318113 (X) | SD. | sziuanuiienala
fuN159AN5IEU3ANMULIAR Concrete-Pictorail-Abstract
(CPA) uazdlsiaiali
msfanaouslaeldisonliidusussahlidladen | 445 | 051 1N
iy
nsdan1sseusiiauiaula 4.64 | 0.58 1niian
nsdan1sseuviliinieuldmsnlunisuityinig 4.00 | 0.44 1N
ANAAENT

Aady 4.36 | 0.51 N
AIUUTIBINANTSISEUS
ussNAlumMsSeusianuaunauny 441 | 0.73 1N
ussemeviivisanuaulunsteus 4.59 | 0.50 WNVign

Aade 450 | 0.62 wniign
frudomsFeud
donsaeu (Frsieiald) Tadumeauinala 4.73 | 046 wniian
domsaey (FMreiald) vilviiudogaidugusssy awnsa | 450 | 0.60 1niiae
Judtadld

Aade 4.62 | 0.53 wndign
AuagiEeu
Aaoueitaldlunisdanisseuduasiinnuduiues 4.55 | 0.51 WINVgn
AaoulalonalvinSeulatdmsulunisviAnssy 395 | 0.72 1N
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M1519 4 (7B)

S8M15 X) | S.D. | szAuAUNIWalR
ALaaY 4.25 | 0.62 110
}% s a
AuUNSIALazUSTLIUNA
HapuudenziunliinGeunsunnase 4.05 | 0.84 ey
ALRAY 4.05 | 0.84 110
ALRaYsIN 439 | 0.33 110
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anuseNa
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(Hui, Hoe, & Lee, 2017, p.18) Aeunfaildevinli

a
a -

tnidsufinziuugemindosay 70 muauRgiuiindy
faNAIUITEY09 (Chanhom, 2018, p.98) Wuin
tnisoudnlngeglussiuanudilaigndesauysal
(CU) snilgn voudenis 3 Fas Saanunsnaguléh
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nan1sVAARUndISulinzuuuads Windu 22.08
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fenuvnzaueglusziuanniian (Aadewindiu 4.50)
WNUN1ITANISISBU ANz anay luse iy
undign (Aadeiniu 4.62) wazfiuszansam
79.70/78.76 2) wluvie BewmadouvesiniSoy
naINsIARanTIUSEUIaININNAEISeray 75 081
fifeddyn19dafisedu .05 3) anwauisalunis
doans msfernumnenindamaniuaznistiae
301 neflenvestiniFoundanmsdnfanssuieudgani
naiseray 75 st dynsadfiisesu 05
2. dndeutulszandnundi 4 Tsadou
Tne39un AulunAin1endineans vasaandineu
N139AN15L38UIAULUIAA Concrete-Pictorial-
Abstract (CPA) uazsasioiald naenaiilosnain
N139ANT5I38UTAIULUIAA Concrete-Pictorial-
Abstract (CPA) 1unnsdanisiieunisaeuaindsdi
\Jususssulugaeiiiuunusssy (Chanket, 2018,
p.28) NM159ANTSITEUIAMLUIAR Concrete-Pictorial-
Abstract (CPA) Fa3ududeusyaunisalainnis
sflunsdanisiseus wuladuguaw @ydneal)
frensanenendydnvalunuiifiauaenndeiu
Uizaumizﬂﬁiﬁﬁaui WierhliAnnsdenlestu
(Bruner & Kenney, 1965 as cited in Hui, Hoe, &
Lee, 2017, p.4) dangufiauinisnisaideyayn
Y83 Jerome Bruner Nd1771 MIANISISEUIAY
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(Fuadrenmluaues) wardydnualine (unsan
Tudefiduniusssy) ddu nsiSeunisaeuiiniy
nstantedeifissesanetgeuldiiisse UniSeuy
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s3ugen lawaniztniseuluyieeiy 7-11 U wie
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Feilddnoalfdudenisaouiiiussdniam
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adlnd1and) Wudonisaeuiinanadudalaas
AIUAT LaZADINBYDININLVILEY (Singto, 2018,
0.38) satfu SohldinSeudiluuinieedacans
MHgeNINneuN1IIANISISEUIAULWIAR Concrete-
Pictorial-Abstract (CPA) uagssialalinuaumgiu
ARl FamasuiTeves (Sirikampla & Poon
paiboonpipat, 2020, p.84) Wu31 N13IANINTIU
M3Feudiuy CPA fduaSusluvimdnandamans
1399 M3UIN NTAU n1sAM N15M1S AISuNslY
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wazd1RuYeIn1sALiun1s lauA n1suIn A1Tay
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awdranstamiiiveyansudu elviinGeu
anusaulanunIgYeIn InIIae g dnydnual
eagnagndosuaiugn nan153deainwuuiinsening
BoulazluuinuluAunIeamnAgns na s o
fanuaennassiu A dniseudiulngduluiad
gneesanysal Fsaenndaaiu (Sharma & Connor



2017, p.5) Wu31 finzuuuiinduegeifoddy
D FsmsiintureserkuunsUsaduldiiey
Aunguenunau Aldunsaeulaeisnisilaly cra
NFAATIZN HATBINTIENUT NFUNAADITAZILY
wdSouiintuogaditodfynieadn ludewes
N1IATUIUIIUIUAY
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(Puangdokmai, 2018, p.28) saths SevilvinSeu
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A9AAABINUNUITBDY (Singto, 2018, p.77) WU
1) yansaeudniadamans laglidaseiald Sos
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Pictorial-Abstract (CPA) uagsasialald Hu Agaeu
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Tuduneud 2 Aingasdesdnansauiladisnnudune
fudegusssuiiovhanudlauuAnadnmmans
Tneazdediinioudnufied1ae 4 narende
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ngussaulgumsssuld dsdudriinnaidenlide
Usgnouliuunzay lneardeiause@nsnin s1en
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WwitugesinsAnynavesdeUseneulundazseiam

2. Fouauurlunsiveasdaly

2.1 A3iNsAN¥INITTANITIS U AL
WWIAR Concrete-Pictorial-Abstract (CPA) 211U
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ANAANARS

2.2 A33INSANYINITTANITS BRI AL
WwIAn Concrete-Pictorial-Abstract (CPA) tlamamun
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n1sdnsBanuuunsnluiifom (Intext citation)
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............................ (1sned Tusiug, 2562)

............................ (Maitreephun, 2019)
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730108 TURTHUS (2562) oo

Maitreephun (2019)......c.cccovvvcvnnrrrnnnenne
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pgmaINMaTe” (1.19)
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Ausmslsadeufiadinssuniniinivemguianegihggninauslisgrmainuate” (1saag lussiusg,
2562, p.19)
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IneiEuaNanysing (n-8) wdwnuiedogusanudnuslssiu (A-2) wu

......................... (Miller, 1999; Shafranske & Mahoney, 1998)
......................... (350Ag TussWus, 2562; LonsunNs daUnad, 2555)
......................... (3snad luaSWus, 2562; Miller, 1999; Shafranske & Mahoney, 1998)

mnliguesduuunsnluilemanenatsinnnimilasensidgudenusiiu Wldaeamng
FANIAAUTTNING WA, Y38 A.A. LU

......................... (15018 lumSwus, 2553, 2562, 2563)
250108 TUATRUS (2553, 2562, 2563 mmvveeeeoeeeereeeeereer

M5 gUBeRIUUwnsAtullaranenansilidldduatu TsyutsienaisauatulazAIn“onstaty”
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4 1

%38 “as cited in” AusigoRIAIIgNINTeYaNN LarUNTUN 1y

2501A8 lum3Rus (2562 o1l Lonsuns ddnas, 2550)
(Maitreephun, 2019 as cited in Sangthong, 2007)
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3. MvualldsusuunIsliguenasenedeuuy APA (Faninsd 7) Tngviuanunsafnumsideu
519150190 az AUz inanivled https://bit.ly/2z10duk 989 Purdue Online Writing Lab
UMINeN88 Purdue

4. Tifdnusulasenisdrsdeanawinaluniwidengennsenis uazidua13 [in Thai
saves1n1sdrdaiu itenssussaunmsliifisussmiugnies lneliassenmssredanimlneidalise
(onFumsirsdaenansiiunwsinquegud Ildsenissrdaiumwsngulsiae)

5. lignusiinenissrdotmuauniaitemusifudadnviniwdengs (A-2) (@msy
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Maitreephun, W., Kerdtip, C., & Chookamnerd, W. (2019). Writing the APA style reference (sixth
edition): Some recommendations to transnational scholars. Academic Services Journal
Prince of Songkla University, 30(3), 220-227. [in Thai]

13008 luesius, ¥ian iaiing wagasdnual gade. (2562). MIT8UTI8N591989003ULUY APA
fuiadait 6: ToraueuuzUUSENIRTAMNSTNNE. 2753753 MeU37T UNINGIFYAIVATUASUNS,
30(3), 220-227.

f28819n11518US18N1581999MIUFULUU APA (RUNASIN 7)

o N3 WBUIINTE19B99NNLIED (Book)
Author, A. A., Author, B. B., & Author, C. C. (Year). Title of book. Place: Publication.
\Vigsiann f3gu. (2552). seudeudsise. WBaslvl: lseavinsasa.
Srisuk, K. (2009). Research methodology. Chiang Mai: Krong Chang Printing. [in Thai]

° ﬂ’]iL%Elui']EJﬂ'ﬁ’e?]l']\ﬁ\ﬁ]’]ﬂ‘UVIﬂ’J']lIIu’J'ﬁﬁ'ﬁ (Article)

Author, A. A., Author, B. B., & Author, C. C. (Year). Title of article. Title of Periodical, volume number
(issue number), pages.

130108 lunsius, ¥i8n iaiing wagisdnual ginde. (2562). M5 @euT1811581989003ULUY APA
funindedl 6; Faruouurunassmsdetinivnmstund. 2753153meU3T wnIneIseaa AT,
30(3), 220-227.

Maitreephun, W., Kerdtip, C., & Chookamnerd, W. (2019). Writing the APA style reference (sixth
edition): Some recommendations to transnational scholars. Academic Services Journal
Prince of Songkla University, 30(3), 220-227. [in Thai]



N5 WBUTIENTTEN9D9NNESeRUlAaL (Webpage or piece of online content)
Lastname, F. M. (Year). Title of page. Site name. URL
yannsal Uggayrlas. (2560). Turian19i58uy. The Standard. https://thestandard.co/year-of-leaming/
Panyashom, C. (2017). The year of learning. The Standard. https://thestandard.co/year-of-learning/ [in Thai]

o N5 UBUTIBN15819899 TN UNUSUT Yy nanu3aUeyey1ln (Doctoral dissertation or
Master’s thesis)
Lastname, F. M. (Year). Title of dissertation or thesis (Publication No.) (Doctoral dissertation or
master’s thesis, Name of Institution Awarding Degree).
591 YESI0L. (2550). FUUURIINANEI T vesaussauLyAnaTiamasay s aNEAaYeE 1N
wmuin AN ua s euaunnls, (neninusUsyaien, inineduawaruaiund).
Choosuwan, R. (2007). A causal relationship model of personal competency affecting effectiveness
of Educational Service Area Office in the three southern border provinces (Doctoral

dissertation, Prince of Songkla University). [in Thai]

o A19819N1TLUIIBNTT19B9RINLBNA1INTUTEYNIYINTT (Conference proceedings)
Lastname, F. M., & Lastname, F. M. (Eds.). (Year). Title of Proceedings. Publisher. URL (if applicable)
313 BoufuIn. (USTNTBN9). (2563). MIsUssITINITSEAUYI 11.9.051398 Usednll 2563 A 9.

AMENITLANENTLATN1IIANTS. http://www.psunc.trang.psu.ac.th/all_psunc_2020.php
Yiumkhamnuan, C. (Ed.). (2020). The 9th PSU Trang National Conference on Research across
Disciplines 2020. http://www.psunc.trang.psu.ac.th/all_psunc_2020.php [in Thai]

* 29819N1518UT1INT519899NUNIUNLSED (Chapter in an Edited Book)
Author, A. A., & Author, B. B. (Year of publication). Title of chapter. In E. E. Editor & F. F. Editor (Eds.),
Title of work: Capital letter also for subtitle (pp. pages of chapter). Publisher.

uNa WasinsTiu. (2540). n1533eeurAnwuy EDRF. Tu fiAun uwauud wazasosau anasng (u.n.),
WUUMRULALA T8N 1539877907507 (W.1-18). ddinfinsiuisgiiansalunning se.
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