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Research Article

Effect of Polya’s Problem Solving Process Incorporating with
Think-Pair-Share Learning Technique on the Stoichiometry Problem
Solving Ability and Self-Confidence of Matthayom Suksa 4 Students

Saranya Taweechai
B.Ed. (Science Education), Master's Student
Department of Chemistry, Faculty of Science King Mongkut’s University of Technology Thonburi
Aimorn Saksaengwijit
Dr.rer.nat. (Physical Chemistry), Lecturer
Department of Chemistry, Faculty of Science King Mongkut’s University of Technology Thonburi
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Abstract

The ability to solve problems is an essential skill to promote learning in chemistry calculations for students.
This research aimed to investigate the effects of using the Polya problem-solving process combined with the Think-
Pair Shared technique on the students' ability to solve chemical problems related to stoichiometry and self-
confidence. The sample group consisted of 36 tenth grade students at Satriwitthaya 2 School, which were selected
through random group-sampling. The research instruments included: 1) Five lesson plans incorporated Polya’s
problem-solving process and the Think-Pair-Share technique. 2) Two stoichiometry problem-solving tests, each
comprising five items, were constructed. and 3) Two self-confidence questionnaires were developed, each
comprising twelve items.

The results indicated that after implementing the Polya problem-solving process together with the Think-
Pair Share technique led to significant improvements. Students achieved significantly higher scores in chemical
problem-solving tests related to stoichiometry compared to pretest scores at 0.05 level of statistical significance
and surpassed the criterion (60%) in all steps of Polya’s problem-solving process, except for the reviewing step.
Students exhibited significantly increased self-confidence compared to pretest levels. The Polya problem-solving
process promoted step-by-step problem-solving behaviors among students. Students realized the importance of
understanding learned principles rather than merely memorizing formulas, thereby improving their problem-solving
abilities. The Think-Pair-Share techniques allowed students to exchange ideas for solving problems with their

classmates and encourages them to express their opinion confidently.

Keywords: Ability to Solve Chemical Problem, Polya’s Problem-solving Process, Self-confidence,
Think-Pair-Share Technique
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Abstract

The flipped classroom model is increasingly being adopted in education to enhance students' knowledge
and self-directed learning characteristics. However, its implementation in Thai nursing education remains
challenging due to several factors, particularly students’ passive learning characteristics, limitations of online
platforms, and the available learning media tools. Therefore, this study was conducted to examine the effects of
the flipped classroom teaching approach on knowledge and self-directed learning characteristics among second-
year nursing students in an orthopedic nursing class within the Adults and Elderly Nursing Course 1. A one-group
pretest and posttest design was conducted over seven hours of teaching orthopedic nursing content using the
flipped classroom approach across multiple days among 166 second year nursing students at a university in the
southern part of Thailand. Scores were obtained from pretest, posttest and final examinations and analysed
through descriptive statistics and dependent t-test statistics. The results show that over half of participants
(n =99, 59.6%) obtained final examination scores at or above the pass mark of 50%, with no significant differences
between pretest and posttest scores (p > .05). However, the scores for self-directed learning characteristics related
to self-concept in leaming efficiency (p < .05) and optimistic prospect were increased with significant differences
(p < .001). In conclusion, the flipped classroom approach did not significantly improve knowledge outcomes but
enhanced nursing students’ self-directed learning characteristics. These findings suggest that the flipped classroom

may be helpful in promoting learner autonomy and active learning in Thai nursing education.

Keywords: Adult and Elderly Nursing Course, Flipped Classroom, Nursing Students,
Orthopedic Nursing Class, Self-Directed Learning
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Introduction

Active learning currently seems important for enhancing leamers’ knowledge and ability to adapt
themselves in solving problems, and applying their knowledge obtained from the classroom into real situations
(Fornari & Poznanski, 2021). Recent studies indicate that the flipped classroom approach is one of the active
learning approaches being increasingly implemented in undergraduate nursing education, showing positive impacts
on student’s academic performance, attitudes satisfaction, self-efficacy, and self-directing learning characteristics
(Banks & Kay, 2022; Chikeme et al.,, 2024). To effectively implement the flipped classroom strategy, the flipped
classroom is mostly designed as a hybrid teaching approach, combining online learning and face-to-face activities
in the classroom (Lee & Martin, 2020). Additionally, leamers are required to engage in reviewing and exploring
learning materials before attending class (Ng, 2023). This pre-class learning helps them grasp key concepts prior to
being able to construct, apply, and solidify knowledge while participating in class activities, thereby improving their
skills for critical thinking and self-directed learning characteristics (Banks & Kay, 2022).

Various studies confirmed that flipped classroom approach enhances self-directing learning characteristics
among nursing students (Fan et al., 2020; Khodaei et al., 2022; Yao et al., 2023), which is associated with learning
achievement and life-long learning (Chen & Fan, 2023). Self-directed learning characteristics are classified into eight
characteristics, including 1) openness to learning opportunities, 2) self-concept in leaming efficiency, 3) initiative
and independence in learning, 4) responsibility for own learning, 5) love of learning, 6) creativity, 7) positive
orientation of the future, and 8) ability to use self-inquiry and problem solving skills (Paiwithayasiritham, 2013).
Self-directed learners, therefore, are those who can diagnose their own learning needs, set goals, identify resources,
choose and implement appropriate learning strategies, evaluate outcomes, and take responsibility for their own
learning (Anshu et al., 2022). Developing self-directing learning characteristics is crucial for students to foster
independence, accountability, responsibility, assertiveness, and essential qualities throughout their nursing career,
enabling them to broaden their theoretical knowledge and increase the quality of clinical nursing practice (Vasli &
Asadiparvar-Masouleh, 2024).

Game-based learning and case-based learning have been identified as beneficial strategies in nursing
education for improving students’ critical thinking and problem-solving skills (Borit & Stangvaltaite-Mouhat, 2020
Xu et al., 2024). Game-based learming can be used to enhance student engagement, increase their concentration
and enjoyment of learning, thereby stimulating motivation and improving students problem-solving skills (Borit &
Stangvaltaite-Mouhat, 2020). Case based-learning is often integrated into the flipped classroom approach where
students are required to engage in self-directing learning to understand materials, discuss clinical cases and develop
solutions (Xu et al., 2024). Using case based-learning in flipped classroom had positive effects on curriculum grades
and self-directing learning, as well as led to higher retention of knowledge and fostered better critical thinking skills
(Pinzur, 2019). Combining case based-learning with the flipped classroom approach, group learning and online
learning environment are keys to providing an interactive space where teachers can guide students towards deeper
and more participatory application of basic concepts and subjects (Xu et al., 2024). Additionally, designing classes
that integrate multiple activities can encourage students to ask questions, facilitate knowledge sharing between
students and instructors, and enhance the application of classroom knowledge to clinical practice (Reidsema et
al.,, 2017; Smith, 2017). Thus, using appropriate technology and online platforms can facilitate effective learning
strategies both pre- and post-classroom sessions, as well as to encourage interaction between group learners and
teachers.

Using technology in teaching and learning strategies for learners who are in Generation Z also plays a key
role (Chunta et al,, 2021). Generation Z learners, including Thai students, are familiar with learning in an
environment full of continuous technological advancement and value autonomy. They are also more motivated
to engage in learning when activities are meaningful and provide opportunities for experiential, hands-on learning.

Therefore, teaching-learning design methods and approaches must be appropriately facilitated to support their
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learning needs (Chicca & Shellenbarger, 2018). Currently, the flipped classroom approach is widely used to
stimulate Generation Z learners, as it enables students to learn at their own pace and demonstrate their
performance individually through the completion of individual and/or group assignments. In addition, this approach
promotes flexible learning that aligns with students’ available time and learning schedules (Alvarado et al., 2020;
Tieu, 2022). Most flipped classroom approaches incorporate online pre-class learning to allow learners to engage
with the content through pre-recorded lectures, such as interactive videos or narrated PowerPoint slides, followed
by in-class activities focused on evaluation, discussion, addressing questions, and clarifying misunderstandings
(Barranquero-Herbosa et al., 2022; Khodaei et al., 2022; Yao et al., 2023). Similarly, Lee & Martin (2020) highlighted
that online learning in flipped classroom to deliver instructional content through media, for example videos or
other out-of-class activities can enable students to review content independently until they are confident and
have a solid understanding of the content. Whereas, in class content learning always focuses on higher-order critical
thinking skills according to Bloom’s Taxonomy level (Lee & Martin, 2020). Consequently, using flipped classroom
approach is beneficial for engaging Generation Z learners in academic learning courses, enhancing their learning
outcome achievement and developing critical skills required to apply knowledge effectively in practice.

Despite the recognised benefits of the flipped classroom approach, its adoption remains challenging due
to students’ passive learning characteristics and limitations of online platforms. Additional constraints relate to
learning media tools, including limited internet accessibility, poor video quality, and the lack of interactive video
features that support active student engagement during viewing (Alvarado et al., 2020; Mukpradab et al., 2018). In
our previous study, which implemented and tested the flipped classroom over seven hours of classroom activities
with second year nursing students for the orthopedic nursing care topic of Adult and Elderly Course 1 during the
academic year 2017-2018, improved learning outcomes and self-directing learning characteristics were found
(Mukpradab et al., 2018). However, several barriers affected the learning activities. For instance, students faced a
high workload from other courses, which limited their time to complete pre-class activities and contributed to
learning burnout. In addition, there was duplication of content between pre-class activities and in-class session,
and the online video lessons were lengthy with limited interactivity, resulting primarily in passive content viewing.
(Mukpradab et al., 2018). To address these challenges, we redesigned implementation strategies to more effectively
employ the flipped classroom approach for teaching orthopedic nursing care to second-year nursing students, with
a primary emphasis on online learning rather than in-class activities. The redesigned approach consisted of four
hours of online learning to support self-learning and collaborative learning through short online video lessons with
increased interactivity (15-20 minutes) and case-based learning prior to three hours in-class sessions, which focused
on summarising key concepts through game-based leamning. It was anticipated that this redesigned approach would
provide students with greater flexibility to manage their time alongside existing academic workloads, thereby
enhancing their engagement in learning orthopedic nursing care. However, evidence on the effectiveness of flipped
classroom approach that are predominantly delivered through online learning rather than in-class activities remains
limited within Thai nursing education. Therefore, this study aimed to explore the learning outcomes and self-
directed learning characteristics of the second-year nursing students after the implementation of the redesigned

flipped classroom approach in orthopedic nursing class within the Adults and Elderly Nursing Course 1.

Research Objectives
The purpose of this study was to examine the effects of the flipped classroom teaching approach on
knowledge and self-directed learning characteristics among second-year nursing students in an orthopedic nursing

class within the Adults and Elderly Nursing Course 1

Conceptual framework
The conceptual framework of this study was underpinned by the flipped classroom approach to improve
learning outcomes and transition student roles from passive learners to active learners (Reidsema et al.,, 2017). The

flipped classroom design is recognised as an active learning method with a student-centred approach which
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enhances important skills for life-long learning, especially student-led learning, critical thinking, and self-directed
learning characteristics. These skills are fostered through various class activities, such as preliminary learning online
in preparation, group discussion through collaborative work, student presentations, and wrap-up sessions that
summarise key concepts of knowledge through classroom activities (Reidsema et al., 2017; Smith, 2017). Therefore,
the flipped classroom approach was applied in orthopedic class to teach nursing students over a seven-hour
period, with a primary focus on improving nursing students’ learning outcomes and self-directed learning
characteristics through both online learning and classroom-based activities. The conceptual framework of this study

is shown in Figure 1.

Figure 1
Conceptual framework of this study

The flipped classroom approach

® Preliminary learning online in preparation . _
® Students’ learning outcomes

® Group discussion through collaborative work

v

® Students’ self-directed learning characteristics

® Student presentations

® \Vrap-up sessions throueh classroom activities

Methodology

1. Research design

A one-group pre-posttest design was undertaken to examine learning outcomes and self-directed learning

characteristics after using flipped classroom in the orthopedic class.

2. Flipped classroom activities

The orthopedic class used the flipped classroom approach through seven hours across multiple days
which included four hours for online activities and three hours for game-based learning class session. Prior to the
online class activities, all students completed a pretest quiz online through LMS. The first four of seven hours in
orthopedic class were specifically allocated to support nursing students’ self-preparation and self-directed learning
through online learning media tools. The online learning media tools involved short online video lessons (15- 20
minutes per video), case studies with group discussions, and student online video presentations for applying
orthopedic nursing care in case studies. All these activities were conducted through LMS and Facebook group.
Throughout the preparation and self-directed online learning phases, instructors played the roles of facilitators,
guiding and assisting nursing students in critical thinking, idea sharing, and problem-solving through LMS and
Facebook group. After the online learning class activities, instructors dedicated three hours to summarising and
reflecting on all lessons with nursing students through various class activities, including Kahoot and puzzle games.
These activities were designed to stimulate students’ inquiries, promote interaction and knowledge sharing with
instructors, and support the practical application of classroom knowledge to clinical practice through case-based
learning. Then, all students completed a posttest quiz online at the end of the class and subsequently took the
final examination test according to the university’s final examination schedule. The flipped classroom activities in

this study are shown in Figure 2.
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Figure 2
Flipped classroom activities in this study
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3. Population and sample

The population of this study was nursing students at a university in the southern part of Thailand, and
participants were recruited using purposive sampling. Students were eligible to participate if they met the inclusion
criteria, including being in their second year and enrolled in the Adults and Elderly Nursing Course 1. Thus, the

sample of this study comprised all 166 second year nursing students.

4. Research instruments
4.1 Teaching Instruments

4.1.1 A flipped classroom lesson plan

A seven-hour lesson plan for a flipped classroom was developed by the instructor team to guide
the team in teaching orthopedic nursing care to second-year nursing students over seven-hour across multiple
days. The lesson plan covered orthopedic topics, such as orthopedic nursing care concepts and assessment, along
with case studies on nursing care for femur fractures, lumbar spondylolisthesis with surgical treatment, arthritis,
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and osteoarthritis with joint replacement surgery. The seven-hour lesson plan underwent a thorough review and
discussion among the instructor team to confirm accuracy and validate its content.

4.1.2 Online learning media tools

Online learning media tools were developed by the instructor team, consisting of short online
video lessons (15-20 minutes); Facebook group for online learning orthopedic nursing care; online class for
orthopedic nursing care in LMS; and power point presentations. Game-based learning platforms, such as Kahoot
and puzzle games, were also created to motivate nursing students to actively participate and share their ideas
during class activities. All these tools were reviewed and discussed among the instructor team to confirm content
accuracy and validity.

4.1.3 Clinical teaching equipment

Specific equipment for orthopedic nursing care was prepared and utilised to support nursing
students in self-learning and self-application for orthopedic nursing care practices. The specific equipment used
included walker, lumbar support, cane, cervical collar, patient bed, pillow, wheelchair, and blanket.

4.1.4 Case studies

Four case studies were developed by the instructor team. These case studies included nursing
care for pre and post operations of: (1) fractured femur with Open Reduction Internal Fixation (ORIF) surgery, (2)
herniated nucleus pulposus with spine operation, (3) total knee arthroplasty, and (4) hip arthroplasty. The contents
of all case studies were reviewed by the instructor team who had experience and were experts in orthopedic
nursing care until consensus was reached to confirm the accuracy of the contents

4.2 Outcome instruments

4.2.1 Pretest and posttest quizzes

The instructor team developed pretest and posttest quizzes which consisted of the same 20 true-
false questions and covered a seven-hour topic on orthopedic nursing topic. The order of the questions was
randomized between the pretest and posttest to reduce recall bias. The content validity of pretest and posttest
questions were determined by the instructor team, who were experts in orthopedic nursing care. The pretest and
posttest quizzes were completed before the start of the class and at the end of the class, respectively. The
reliability was evaluated using Cronbach’s alpha, which yielded a value of 0.70, indicating an acceptable internal
consistency for use in this study (Polit, 2014).

4.2.2 Final examination test

The instructor team developed thirty-five multiple-choice questions for the final examination test
related to orthopedic nursing care and this test was used to assess students’ learning outcomes according to the
university’s final exam schedule. The final examination test underwent a thorough review and discussion by the
instructor team, as well as among other instructors who taught the Adults and Elderly Nursing Course 1. This was
to establish both content validity and quality of item questions seeking good values of difficulty indices (ranging
from 0.27 to 0.74) and discrimination index (ranging from 0.20 to 0.63). The total final examination test scores on
the topic of orthopedic nursing care were 35 with a range of 0 to 35. In this study, we expected that nursing
students should obtain the final examination test scores equal to or higher of 50%, corresponding to a score of 18
or above, as this was the passing mark set for the lecture classes in the bachelor’s program.

4.2.3 Self-directed learning characteristics questionnaire

The self-directed learning characteristics questionnaire was initially developed by Chareonchim
et al. (2012) and subsequently revised by Kritpracha et al. (2018) for measuring self-directed learning characteristics.
The self-directed learning characteristics questionnaire consisted of 50 items across eight subscales, including (i)
educational opportunities (Item 1-5), (i) self-concept in learning efficiency (item 6-12), (iii) learning independence
skills (Item 13-17), (iv) responsibilities for learning (Iltem 18-26), (v) love of learning (ltem 27-31), (vi) creative thinking
(Item 32-37), (vii) optimistic prospect (Item 38-42), and (viii) self-inquiry and problem solving (ltem 43-50). All items

were measured on a five-point Likert scale, ranging from 1 (least true for you) to 5 (absolutely true for you).
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The overall total score on the questionnaire ranged from one to 250, with higher scores indicating greater self-
directed learning characteristics (Kritpracha et al., 2018). The self-directed learning characteristics questionnaire
demonstrates a good internal consistency reliability as reflected by a Cronbach’s alpha coefficient of 0.96
(Kritpracha et al., 2018).

5. Data collection

The flipped classroom was implemented for teaching nursing students in orthopedic nursing care during
a seven-hour class. Prior to the session, participants were asked to complete the online pretest and self-directed
learning characteristics questionnaire. Then, participants spent four hours for self-learning through participating in
online learning lessons that were in Facebook orthopedic nursing care group and LMS. Participants also self-
managed to spend these four hours in group discussion (fourteen people per group) for critical thinking and applying
the lessons for orthopedic nursing care through using case studies, as well as applying the use of specific equipment
for supporting nursing care in each case study. The specific equipment for orthopedic nursing care consisted of
walker, lumbar support, cane, cervical collar, patient bed, pillow, and wheelchair.

Additionally, participants presented and shared their video projects relating to orthopedic nursing care in
case studies through Facebook orthopedic care group which allowed all participants to watch and discuss them
along with the instructor team. During the preparation and self-directed online learning phases, the instructor team
served as facilitators in guiding and encouraging all participants in critical thinking and idea-sharing throughout
learning online as well as providing suggestions for accuracy of their work. Following the online learning, the
instructor team dedicated three hours to summarize key concepts and reflect on all lessons with all participants
through class activities. In the class activities, game-based learning platforms, including Kahoot and puzzle games,
were used to summarise key concepts from all lessons and encourage all participants to share and discuss ideas
for translating knowledge into nursing orthopedic care practice. Finally, all participants were asked to complete
the online posttest and the self-directed learning characteristics questionnaire at the end of the class, and
subsequently took the final examination test on the date specified in the university’s examination schedule.

6. Data analysis

Data were entered into IBM SPSS Statistics for Window, Version 26 (IBM Corp, 2019), and subsequently
checked and cleaned by identifying the value codes, variable names, and missing data. A zero-rate entry error was
identified and no data imputation methods were applied due to minimal missing data, which were less than 10%
for individual items (Bennett, 2001). Descriptive statistics were used for data analysis, where mean and standard
deviations were analysed for normally distributed continuous data (Polit, 2014). Frequency distributions and
percentages were calculated for categorical data (Polit, 2014). For the comparison, dependent t-test was analysed
to examine the differences in students’ learning outcomes and self-directed learning characteristics before and
after participating in the flipped classroom (Field, 2009). Wilcoxon signed-rank test was also employed when the
data were not normally distributed (Field, 2009).

7. Research ethics

This study was approved by the Institutional Research Board of the Faculty of Nursing, Prince of Songkla
University, Thailand (PSU IRB 2018-NL 005). All participants were informed of the study purpose and that they
could withdraw from the study at any time without any effect on their study. A participant code was also used to

ensure privacy protection and confidentiality of information.

Results

1. Participants’ characteristics

All 166 participants completed pretest, posttest, the final examination test, and the self-directed learning
characteristics. The participants’ characteristics are shown in Table 1. Most participants were female and identified
themselves as Buddhists. The mean Grade Point Average (GPA) was 3.13 (SD = 0.33), with most participants falling
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within the GPA range of 3.01 to 3.50. Most participants reported using smartphones, spending over two hours on

the internet usage, and frequently using the internet for information searches.

Table 1
Participants’ characteristics (N = 166)
Variables n (%)
Gender
Male 8 (4.8%)
Female 158 (95.2%)
Religion
Buddhism 119 (71.7%)
Islam 44 (26.5%)
Christianity 3(1.8%)
Grade Point Average (GPA) (M = 3.13, SD = 0.33)
< 250 7 (4.2%)
2.50-3.00 49 (29.5%)
3.01-3.50 89 (53.6%)
3.51-4.00 1(12.7%)

Using smartphone

Yes 164 (98.8%)

No 2 (1.2%)
Using internet

< 1 hour 1 (0.6%)

1-2 hours 9 (5.4%)

>2 hours 156 (94.0%)

Information searches

Read a book 25 (15.1%)
Ask friends 7 (4.2%)
Use internet (e.q. google, Facebook, or Instagram) 134 (80.7%)

2. Learning outcomes

Students’ learning outcomes were measured through pretest, posttest, and the final examination test
scores. As reported in Table 2, there was no significant difference between pretest and posttest scores among
nursing students after attending flipped classroom in orthopedic class (p > .05). However, it was noteworthy that
a majority of participants (n = 99, 59.6%) achieved final examination scores equal to or exceeding 50% in the

orthopedic nursing care topic (see Table 3).

Table 2
The differences in pretest and posttest scores among second-year nursing students before and

after participating in the flipped classroom (N = 166)

Pre-posttest scores Median (IQR) z° p-value
Pretest 10.0 (0.0) 0.000 1.000
Posttest 10.0 (0.0)

Note. ® = Wilcoxon signed-rank test
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Table 3
Descriptive statistics for the final examination scores in orthopedic nursing care among second year nursing
students (N = 166)

Scores n(%) Minimum score Maximum score M(SD)
7.0 28.0 18.5 (4.3)
Less than 18 67 (40.4%)
Equal or more than 18 99 (59.6%)

3. Self-directed learning characteristics

The self-directed learning characteristics scores of second year nursing students were reported in Table 4.
We found that the overall total scores for self-directed learning characteristics among second year nursing students
did not show a statistically significant difference before and after participation in the flipped classroom. However,
there was a significant increase in scores for self-directed learning characteristics related to self-concept in learning
efficiency (p = .013) and optimistic prospect (p = .000) among second year nursing students after attending flipped
classroom, compared to their scores before attending the class. These findings indicate that while the overall self-
directed learning characteristics remained stable, the flipped classroom positively influenced students’ confidence

in their learning capabilities and their outlook on learning with small effect size.

Table 4
The differences in self-directed learning characteristic scores among second-year nursing

students before and after participating in the flipped classroom (N = 166)

Self-directed characteristic Before attending  After attending Statistics Effect size
scores flipped flipped (p) (Cohen’s d)
classroom classroom
M (SD) M (SD)
Overall total score 187.44 (20.18) 189.82 (19.94) 1.468 (.144) 0.12
Educational opportunities 4.15(0.48) 4.12(0.45) 0.568 (.571) 0.04
Self-concept in learning 3.63(0.51) 3.73(0.51) -2.524 (.013)* 0.20
efficiency
Learning independence skills 3.40 (0.48) 3.38 (0.55) 0.348 (.728) 0.03
Responsibilities for learning 3.85(0.47) 3.90 (0.45) -1.247 (.214) 0.10
Love of learning 3.26 (0.54) 3.28 (0.58) -.366 (.715) 0.03
Creative thinking 3.74.(0.47) 3.74 (0.51) -.232 (.817) 0.02
Optimistic prospect 4.08 (0.60) 4.23(0.51)  -3.577(<.001)* 0.28
Self-inquiry and problem solving 3.86 (0.51) 3.92(0.48) -1.660 (.099) 0.13

Note: “Statistical significance (p < .05)

Discussion

In this study, most nursing students demonstrated success in their learning, with the final examination
scores equal to and higher than 50%. Additionally, there was a statistically significant improvement in the scores
for self-directed learning characteristics related to self-concept in learning efficiency and optimistic prospect after
using the flipped classroom approach. According to a systematic review on the effectiveness of flipped classroom
strategy on student performance, it emphasised that the flipped classroom approach enhances self-directed
leaning characteristics by providing students’ opportunities for collaborative work, idea discussion, problem-solving,
and interaction with the instructors, compared to traditional teaching approach (Naik, 2023). As a result of these

opportunities, a positive effect on students’ learning outcomes was also improved after using the flipped classroom
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approach (Zheng et al., 2020). Despite the improvement in self-directed learing characteristics, this study found
no significant change in nursing students’ pretest and posttest scores after participating in the flipped classroom
for the orthopedic class. A possible explanation for this finding may be the quality of the pretest and posttest
quizzes, which might have been relatively easy for students because the quizzes were designed as true-false
questions. While true-false questions are simple to complete and score, the questions may not fully assess higher-
order thinking skills. As a result, students may achieve similar scores on the pretest and posttest quizzes without
necessarily demonstrating significant improvement in their understanding or ability to apply orthopedic nursing
concepts. Some students may also have scored well based on memorisation or familiarity with the exam format
rather than on analytical or problem-solving skills. Therefore, it is recommended that the flipped classroom
approach can be used to facilitate the development of self-directed learning characteristics, while quizzes should
be designed in multiple formats to enhance assessment quality and better capture students’ ability to apply
knowledge, ultimately supporting successful learning outcomes.

The scores for self-directed learning characteristics related to self-concept in learning efficiency and
optimistic prospect also increased after implementing the flipped classroom approach in orthopedic class in Adults
and Elderly Nursing Course 1. This finding is consistent with a case study that examined students’ self-directed
learning characteristics after using the flipped classroom, which found a significant improvement in students’ self-
directed learning characteristics (Zainuddin & Perera, 2018). When considering the strategies used in the flipped
classroom approach, providing lecture materials online allowed students’ opportunity to review the materials as
needed until they understood the learning concept. Accessing the lecture materials online also helped the
students prepare themselves well before attending class activities, thereby enhancing their confidence in discussing
ideas during class activities in face-to-face sessions (Zainuddin & Perera, 2018). Furthermore, the flipped classroom
increased the interaction between students and instructors through discussion and individualised feedback on
assignments via various activities both in class and online sessions, such as pretest, group-based case studies, and
game-based learning activities (Zainuddin & Perera, 2018). As a result of these strategies, not only did the students
feel more confident in their learning abilities but they also developed daily learning habits, thereby enhancing
their self-directed learning characteristics especially self-concept in learning efficiency and optimistic prospect.

Although more than half of participants (n = 99, 59.6%) had the final examination score equal to or more
than 50%, this percentage was lower when compared to our previous study (Mukpradab et al., 2018). When we
considered a flipped classroom lesson plan in our current study, online activities were incorporated for teaching
nursing students during a four-hour orthopedic class. These online activities were used in both the self-preparation
phase and group work for case-based learning, including nursing care for fractured femur, herniated nucleus
pulposus with pre and post spine operation, arthritis, osteoarthritis with pre and post operation for total knee
arthroplasty and hip arthroplasty. In contrast, our previous study only used online activities for self-preparation,
including completing pretest and posttest quizzes, and watching online learning video before participating in class
activities. All students also needed to participate in individual and collaborative activities throughout the seven
hours of orthopedic class (Mukpradab et al., 2018), potentially providing more structured guidance than three hours
class activities for summarising knowledge concepts in our current study. This aligns with previous research
indicating that the use of online activities does not guarantee that it facilitates motivating students in achieving
their learning goals or improving their learning outcomes, as the effectiveness of using online activities depends on
individual student characteristics (Imsa-ard, 2020). Furthermore, some students have passive learming behaviors,
which can impact their learning outcomes in active learning environments using online activities (Surakamn et al.,
2020). For instance, academically stronger students tended to succeed in achieving their learning goals because
they could manage their time for self-preparing and learning through attending online activities, whereas some
students might struggle due to a lack of this ability, requiring more time for self-preparing and learning (Surakarn
et al,, 2020). Consequently, while integrating online activities in a flipped classroom can enhance engagement and

support active learning, their effectiveness in improving student performance and motivation depends on students’
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individual characteristics, highlighting the need for additional guidance and tailored support to optimise learning
outcomes. The instruction team should also consider and add more implementing strategies to enhance student
motivation and their active participation in online learning activities (Imsa-ard, 2020; Surakarn et al., 2020).

Facebook platform can be used to support courses designed for active learning. In this study, the LMS
platform was used for students to complete pretest and posttest quizzes due to its built-in quiz feature, while the
Facebook platform was used to encourage and monitor nursing students’ participation in all activities during a
seven-hour orthopedic class. The Facebook platform was chosen because students frequently use it to access
daily news and share daily updates, making it a convenient daily platform for course engagement. Additionally,
the Facebook platform supported live streaming and recording of class activities, enabling students to
independently review lessons after class until they felt confident in their knowledge related to orthopedic nursing
care. When we used Facebook platform, we observed that most nursing students accessed it promptly and actively
engaged in up-to-date activities such as watching videos, submitting their video presentations, and sharing their
ideas with friends and the instructor team. Moreover, the Facebook platform facilitated interaction between
students and teachers through posting up-to-date information and medical technology for orthopedic nursing care,
as well as discussion through quick comments on posts and student work. This is consistent with a participatory
action research conducted by Awidi et al. (2019), which explored students’ perceptions of using Facebook group
in a higher education course. The study reported that over half of students expressed satisfaction with the
Facebook group activities because it was an easy way to access the lessons, and the posts helped to encourage
their engagement in sharing ideas and submitting their assignment on time (Awidi et al., 2019). Moreover, the use
of Facebook group helped their comprehension of lessons which contributed their positive perceptions and
learning experiences in active leaming environment (Awidi et al.,, 2019). Consequently, the Facebook platform
could be a useful tool for teaching and learning, encouraging students to develop self-learning abilities and achieve
a deeper understanding of lessons, thereby improving their learning outcomes.

Although this study supports the use of the flipped classroom approach, some limitations were identified
in this study. First, there were occasions of delayed interet signals, which could have potentially interrupted the
participants’ access to short online learning videos. Second, there were many courses that required participants to
attend courses at the same period, such as the nursing practice course in hospital settings. These limitations might
have impacted participants’ ability to engage in activities required of the flipped classroom. Third, our study was
conducted on a single site which might limit generalisability. Fourth, although the flipped classroom improved self-
directed learning characteristics, particularly self-concept in learning efficiency and optimistic outlook, the effect
size was small with Cohen’s d < 0.20 (Cohen, 1992), suggesting that the magnitude of improvement may be modest
due to a small sample size. Consequently, these limitations may have potentially introduced bias in reporting the

results of this study.

Conclusions

The use of a flipped classroom can facilitate self-directed student learning by enhancing their ability in
self-directed learning characteristics and achieving learning outcomes. The flipped classroom design in this study,
especially online class activities, may serve as a guide for developing classrooms to transform students’ abilities
from passive learners to active learners. At the same time, face-to-face classroom activities should be integrated
to ensure students’ comprehensive understanding of knowledge through feedback and summarisation of key
concepts of knowledge, thereby enhancing overall learning outcomes. Additionally, future research should explore
adaptations of the flipped classroom in other subject areas, academic year, and educational settings with larger

sample sizes to further validated its effectiveness, increase effect size, and improve generalisability.
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Recommendations

Recommendations for application

1. Because students may have multiple assicnments from other courses, lecturers should design activities
that do not excessively burden students, as this could lead to burnout and may result in their reluctance to
participate in the flipped classroom sessions

2. Strategies such as online gamification, should be integrated to increase students’ motivation and
enhance their comprehensive understanding in participating online learning class, which may foster their
development as active learners and improve their learning outcomes.

3. Lecturers should integrate microlearning by dividing online content into short sessions, interspersed
with brief wrap-up classroom activities to summarise key concepts and enhance students’ active learning and
knowledge retention.

Recommendations for future research

1. Using flipped classroom contributes to improving self-directed learning characteristics, specifically in
self-concept in learning efficiency and optimistic prospect. Therefore, the flipped classroom should be further
applied in other years and classes with larger sample size to enhance generalizability and increase the statistical
power of the results.

2. Althousgh the flipped classroom approach can enhance students’ performance on final examinations,
no significant differences were observed in pretest and posttest scores among second-year nursing students when
only true-false questions were used. To improve this, future studies should employ varied quiz formats to more

effectively assess higher-order thinking and the application of knowledge.

References

Alvarado, M., Basinger, K., Lahijanian, B., & Alvarado, D. (2020). Teaching simulation to generation Z engineering
students: lessons learned from a flipped classroom pilot study. 2020 Winter Simulation Conference
(WSC), 3248 - 3259

Anshu, Gupta, P., & Singh, T. (2022). The Concept of self-directed learning: implications for practice in the
undergraduate curriculum. Indian Pediatrics, 59(4), 331-338.

Awidi, I. T., Paynter, M., & Vujosevic, T. (2019). Facebook group in the learming design of a higher education
course: an analysis of factors influencing positive learning experience for students. Computers &
Education, 129, 106-121. https://doi.org/https://doi.org/10.1016/j.compedu.2018.10.018

Banks, L., & Kay, R. (2022). Exploring flipped classrooms in undergraduate nursing and health science: a systematic
review. Nurse Education in Practice, 64(2022), 1-9 https://doi.org/10.1016/j.nepr.2022.103417

Barranquero-Herbosa, M., Abajas-Bustillo, R., & Ortego-Maté, C. (2022). Effectiveness of flipped classroom in
nursing education: a systematic review of systematic and integrative reviews. International Journal of
Nursing Studlies, 135(2022), 1-10. https://doi.org/https://doi.org/10.1016/j.ijnurstu.2022.104327

Bennett, D. A. (2001). How can | deal with missing data in my study? Australian and New Zealand Journal of
Public Health, 25(5), 464-469. https://doi.org/https://doi.org/10.1111/j.1467-842X.2001.tb00294 x

Borit, M., & Stangvaltaite-Mouhat, L. (2020). GoDental! Enhancing flipped classroom experience with game-based
learning. European Journal of Dental Educatio, 24(4), 763-772. https://doi.org/10.1111/eje.12566

Chareonchim, S., Kantiya, T., Chareonchim, S., & Samakratkit, U. (2012). Self-directed learning ability of pre-service
teachers. https://doi.org/http://www.edu.kps.ku.ac.th/DBresearch/document/DB_RESEARCH/
Research30.pdf [in Thai]

Chen, S. L., & Fan, J. Y. (2023). Validation of the psychometric properties of the self-directed learning readiness
scale. NursingOpen, 10(3), 1639-1646. https://doi.org/10.1002/nop2.1418

MsASANTEERS UrnInenduaavaiuasuns meundeeni || 25
U 36 aUUN 3 \Wounuegy - SuIAL 2568


https://doi.org/https:/doi.org/10.1016/j.compedu.2018.10.018
https://doi.org/10.1016/j.nepr.2022.103417
https://doi.org/https:/doi.org/10.1016/j.ijnurstu.2022.104327
https://doi.org/https:/doi.org/10.1111/j.1467-842X.2001.tb00294.x
https://doi.org/10.1111/eje.12566
https://doi.org/10.1002/nop2.1418

Chicca, J., & Shellenbarger, T. (2018). Connecting with Generation Z: approaches in Nursing Education. Teaching
and Learning in Nursing, 13(3), 180-184. https://doi.org/https://doi.org/10.1016/j.teln.2018.03.008

Chikeme, P. C., Ogbonnaya, N. P., Ihudiebube-Splendor, C., Abonyi, E. O., Madu, O., & Okoronkwo, 1. (2024). Self-
directed learning readiness and learning achievements of a flipped classroom model approach in
research methods class: a quasi-experimental study. Nurse Education in Practice, 77, 1-7.
https://doi.org/10.1016/j.nepr.2024.103968

Chunta, K., Shellenbarger, T., & Chicca, J. (2021). Generation Z students in the online environment: strategies for
nurse educators. Nurse Educator, 46(2), 87-91. https://doi.org/10.1097/nne.0000000000000872

Cohen, J. (1992). A power primer. Psychol Bull, 112(1), 155-159. https://doi.org/10.1037//0033-2909.112.1.155

Fan, J.-Y,, Tseng, Y.-J,, Chao, L.-F., Chen, S.-L., & Jane, S.-W. (2020). Learning outcomes of a flipped classroom
teaching approach in an adult-health nursing course: a quasi-experimental study. BMC Medical
Education, 20(1), 1-11. https://doi.org/10.1186/512909-020-02240-z

Field, A. P. (2009). Discovering statistics using SPSS. (3rd ed.). SAGE Publications.

Fornari, A., & Poznanski, A. (2021). How-to guide for active learning. Springer.

Imsa-ard, P. (2020). Thai university students’ perceptions towards the abrupt transition to ‘forced’online learning
in the COVID-19 situation. Journal of Education Khon Kaen University, 43(3), 30-44. [in Thail

Khodaei, S., Hasanvand, S., Gholami, M., Mokhayeri, Y., & Amini, M. (2022). The effect of the online flipped
classroom on self-directed learning readiness and metacognitive awareness in nursing students during
the COVID-19 pandemic. BMC Nursing, 21, 1-10. https://doi.org/https://doi.org/10.1186/512912-022-00804-6

Kritpracha, C., Sae-Sia, W., Nukaew, O., Jittanoon, P., Chunuan, S., & Kaosaiyaporn, O. (2018). The Development of
Cooperative Learning Using Jigsaw Activities for Learning Achievement and Self-directed Learning
Behaviors of Nursing Students. International Journal of Information and Education Technology, 8(12),
913-917. [in Thail

Lee, Y., & Martin, K. I. (2020). The flipped classroom in ESL teacher education: an example from CALL. Education
and Information Technologies, 25(4), 2605-2633. https://doi.org/10.1007/510639-019-10082-6

Mukpradab, S., Sae-Sia, W., Vetprasit, R., & Khupantavee, N. (2018). Effectiveness of Learning Outcomes of Flipped
Classroom and Self-Directed Learning Characteristics of Second Year Nursing Students in Adults and
Elderly Nursing Course |. Songklanagarind Journal of Nursing, 38(1), 1-9. [in Thail

Naik, M. (2023). Assessing the effectiveness of flipped classroom strategy on student performance. European
Chemical Bulletin, 12, 2883-2896.

Ng, E. K. L. (2023). Student engagement in flipped classroom in nursing education: an integrative review. Nurse
Education in Practice, 68, 1-10. https://doi.org/10.1016/j.nepr.2023.103585

Paiwithayasiritham, C. (2013). Characteristics of Self-Directed Learning of the Students from Faculty of Education,
Silpakorn University. Veridian E-Journal Silpakorn University, 6(7), 1-12. [in Thail

Pinzur, M. S. (2019). Case-based adult learning. Foot & Ankle International, 40(11), 1346-1347.
https://doi.org/10.1177/1071100719850101

Polit, D. F., & Beck, C. T. (2014). Essentials of nursing research : appraising evidence for nursing practice. (8th ed.).
Wolters Kluwer Health /Lippincott Williams & Wilkins.

Reidsema, C., Kavanagh, L., Hadgraft, R., & Smith, N. (2017). The flipped classroom: practice and practices in
higher education. Springer Singapore.

Smith, C. E. (2017). The flipped classroom: Benefits of student-led learning. Nursing, 47(4), 20-22.
https://doi.org/10.1097/01.NURSE.0000513620.19174.90

Surakam, A., Junprasert, T., Chaiakkarakan, N., Peungposop, N., & Boonlop, R. (2020). Active learning and its
outcomes: a case study from the education reform project in Thailand. The Journal of Behavioral
Science, 15(1), 34-51. [in Thai]

MIASANTEMERS UrnInendeaaaiuasuns metundeail | 26

U 36 aUUN 3 \Wounuegy - SuIAL 2568



https://doi.org/https:/doi.org/10.1016/j.teln.2018.03.008
https://doi.org/10.1016/j.nepr.2024.103968
https://doi.org/10.1097/nne.0000000000000872
https://doi.org/10.1037/0033-2909.112.1.155
https://doi.org/10.1186/s12909-020-02240-z
https://doi.org/https:/doi.org/10.1186/s12912-022-00804-6
https://doi.org/10.1007/s10639-019-10082-6
https://doi.org/10.1016/j.nepr.2023.103585
https://doi.org/10.1177/1071100719850101
https://doi.org/10.1097/01.NURSE.0000513620.19174.90

Tieu, H. M. T. (2022). Studying political theory subjects using flipped classroom model-assessment from Gen-Z
students. Vietham Journal of Education, 6(3) 265-276.

Vasli, P., & Asadiparvar-Masouleh, H. (2024). Self-directed learning and clinical competence: the mediating role of
the clinical learning environment. Journal of Taibah University Medical Sciences, 19(2), 221-232.
https://doi.org/https://doi.org/10.1016/j.jtumed.2023.11.004

Xu, G, Lin, Y., Ye, Y., Wu, W., Zhang, X., & Xiao, H. (2024). Combination of concept maps and case-based learning
in a flipped classroom: a mixed-methods study. Nurse Education in Practice, 76(2024), 1-8.

Yao, J., Yuan, H., Zhu, M., Wang, J., Wang, Q., Chen, Z., Chen, Y., & Zhang, X. (2023). Nursing student learning of
evidence-based nursing through case-based learning and flipped learning: A mixed study. NursingOpen,
10(9), 6551-6558. https://doi.org/10.1002/n0p2.1910

Zainuddin, Z., & Perera, C. J. (2018). Supporting students’ self-directed leaming in the flipped classroom through
the LMS TES BlendSpace. On the Horizon The International Journal of Learning Futures, 26(4), 281-290.

Zheng, L., Bhagat, K., Zhen, Y., & Zhang, X. (2020). The Effectiveness of the flipped classroom on students’

learning achievement and learning motivation: a meta-analysis. Educational Technology & Society,
23, 1-15.

MIASANTEMERS UrnInendeaaaiunsuns meuadeani | 27
U 36 aUUN 3 \Wounuegy - SuIAL 2568


https://doi.org/https:/doi.org/10.1016/j.jtumed.2023.11.004
https://doi.org/10.1002/nop2.1910

Journal of Education, Prince of Songkla University, Pattani Campus
PSU- Vol.36 No.3 September — December 2025, pp. 28-40

Research Atrticle
Development and Validation of a Research Self-Efficacy
Model for Student Teachers at Rajabhat Universities:

A Second-Order Confirmatory Factor Analysis

Mesa Nuansri
Ph.D. (Educational Measurement and Evaluation), Associate Professor
Faculty of Education, Valaya Alongkorn Rajabhat University under the Royal Patronage
Kullachat Pantuworakul*
M.D. (Early Childhood), Assistant Professor
Faculty of Education, Valaya Alongkorn Rajabhat University under the Royal Patronage

*Corresponding author: Kullachat@vru.ac.th
Received: June 18, 2025/ Revised: November 13, 2025/ Accepted: November 18, 2025

Abstract

Research self- efficacy is a key factor influencing the confidence and success of student teachers in
conducting research. The objectives of this research were to develop and validate the fitness of the research self-
efficacy factor model for student teachers at Rajabhat Universities with empirical data. The sample consisted of
500 student teachers selected using multi-stage sampling. The research instrument was a 5-point Likert scale. The
content validity of the scale ranged from .80 to 1.00 based on an index of item objective congruence by five
experts. The reliability of the scale was .965 based on Cronbach’s alpha reliability coefficient method. Data were
analyzed using descriptive statistics and second-order confirmatory factor analysis (CFA). The results indicated that
the research self-efficacy of student teachers at Rajabhat Universities comprises four factors: research planning,
research design, research implementation, and research management. Each factor included 2-3 indicators and was
consistent with empirical data, as evidenced by the following goodness of fit indices: )f: 17.44, df=17, p=.425,
)(z/dle.026, CFI=1.00, GFI=.993, AGFI=.978, RMSEA=.007, and SRMR=.012. The standardized factor loadings for the
main factor ranged from .814 to .967, while the standardized factor loadings for the indicators of each factor ranged
from .756 to .887. It is recommended that teacher education institutions utilize the developed model as a
framework for curriculum development and the design of activities that strengthen student teachers’ research
competencies. This approach can foster their research self-efficacy and enhance their ability to conduct research

effectively.

Keywords: Second-Order Confirmatory Factor Analysis, Self-Efficacy, Student Teachers
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A InsgRuaNdannasnannau (GFI) 993 > .90 U
AsTiTnsysuaunaunAuTiUSULALED (AGFI) 978 > .90 WU
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Abstract

The purpose of this research was to study the ability to generate scientific explanations on the topic of
simple harmonic motion of Grade 11 students by using the Argument-Driven Inquiry instruction model (ADI). A
mixed-method research design was employed with the sample group consisting of 30 Grade 11 students. The
research tools were 1) lesson plans for 16 hours and 2) a subjective measure of the ability to generate scientific
explanations. The data measurement scales were Cronbach’s alpha coefficient (O — Coefficient) of 0.83, with
difficulty levels ranging from 0.45 to 0.58 and discrimination indices ranging from 0.61 to 0.76, 3) Post-Lesson Report,
4) Students’ reflective journals, and 5) Semi-structured interview. The statistics for data analysis were average,
percentage, and normalized gain. A content analysis was employed to assess the ability to generate scientific
explanations. The results of this study revealed that the students learning by the ADI instruction model had their
ability to generate scientific explanations overall increased by 0.71. When examining individual components,
students excelled the most in providing claims, followed by reasoning while the least emphasized component was

evidence.

Keywords: Scientific Explanations, Arscument-Driven Inquiry Model
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A1UNINTFIUAINE (Programme for Interational Student Assessment : PISA) 31AR@N15UsELTUAINAAIAT N4
Inenmanivasuszinalng daus PISA 2000 aufly PISA 2022 wut AzuuuRABiUIVENmansieTliAsuuUamaadi
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Tl dneransiinInseau 2 (Sesaz 53) 910 6 5¥AU (The Institute for the Promotion of Teaching Science and
Technology : IPST, 2021) Ssazvieulfiuindndeudiaussausmainemansluseduiinsiam
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Anenrand (McNeill & Krajcik, 2006; Gilmanshina, 2015) $3vian sl ud seinenmanifiazdaeliinSsuivdngu
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fuaAdeves Srikulwong & Ladachart (2021) inuindniFeuliannsassydeyaiidundnguldiagliamnsadonlss
Foyald uenanifoyamsduntvaitniFousgrslifumamanui dnidsudilaimdngrunsinemans fe nnsfigay
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2020; Hemkaew, 2023; Sirithon & Chantharkhantee, 2019) uena Nt Yokyong & Pitipornthepin (2019) wui1 Uniseu
Liannsafinnsanvéngiuessanden uazinuesimdnguuasteaguieduieaiu dnisoulinldanuidnadivlutoasy
tnidsulng ez liundnguiassdnsuaisesdardnaineimansld weglildsumdnduliviguillifenio
naAdoufiuuueueinedieie fdnuasnaindeuiinuuau (Periodic Motion) iunilsludeminiiand
fladeuendenisiouiveniniFeu suidesnansssuivesiiviidnyus uuinsssy MsduIn uazaunsvg
adinmaniiianududougs mntineuliiilaumngmsaimsiedeuiiandnn azdwmadeniundlaluusingnisaidu
uazdsnasensFeuiividndluszduge mnUssaunsainsdanisiFousiiiiun gidenuiringoudwlngliause
afmesuieUsinmsaimadInemansiaegisanysal dnisouiisaud uilanddymeunisldaunismsadaemans
ualsirlamudiiusvesiaus wandifiuidnioulilfdnlavnngnisaiosvanysel SnfsuuuesosinEousoi
Nanduerinduiniutlangdgmeadesvivadamand ogrelsinunsinufdndiidmuneiiviasedie nisesue
Usngmsainssssumfegadummduna fody nsdansiFousluneiniiand 3ssudusdrsdsiingdaousziesians
SeudbiinGeuaunsassuieunngnisaimesssundliegralumdunaiwsussgdmunevednildndogiwiiase
MNMINUMNTIUNTINNUI M5TansiFousiuvduianzmauiiduindeusenaisnislduds (Argument-
Driven Inquiry: ADI) trednadulyiniSeudilaumngnisaliiunmsatrsesuisesates iesnnduiinisfeatuns
ymnouvesininemansiiunsuiiRmsiteduiazmeand uazluszrinesnsSeudiniFeusidusulumsldudoms
Angrmand duaiunsdeasmainermaniuaglianuddnyfuusednneundnguiiundedie (Walker & Sampson,
2013; Grooms, 2020) uanand sUkuuNRIsudFinandvdnasulidnidsuiiauaaindmaingrmans (Scientific
literacy) 497 u aonAd0aiUITUTSBv0e Novak & Treagust (2022) Anudn nsdutarzmiarudidunisldudann
IngrmansavdeliinEeuidnvdngu sunmdeya Weadrsdonandnsls msznsidudsteliinisoudyuues
finannviane SamfAmndndngruiieldndngruiindetio tlugnisairsesunenssiumedunsvesininemans uay
duasuANuaaInINIeAIuINeIAIEns (Chantharkhantee, 2016; Grooms, 2020) é’wLmﬁﬁ?%’a?jmﬂ%ﬁﬂmmia%’wq

MsASANTEERS UrnInenduaavaiuasuns meundeend || 43
U 36 aUUN 3 \Wounue gy - SuIAL 2568



AesuIemeinermans Fos maadeuiinuueniuesiinesnadie vestinFouszdutuisendnudi 5 feguuuvduieny
ymanu§iduindeusnenaisnisTiuds
IngUsEaAn1sIvY

Wiefnwnsaiismesuiomsinenmans 15es mstedeuiiuvusniueiinediadne ndsdansFeuisesuuuy
FuimgmamnuiiidtuindeusionaisnisTiuds seninGeussdutuisenfnui 5

NIDULUIAANTIVY

n15398as el Teay el eAnwauasalunisadisdosuenainemans 13osnnaindeudivuy
g19ueiinog19d18 MegULUUAUIEIEMIANS AT UG pusienaISnsTA LY AunTeULUIARYDS Grooms (2020)
Usenoudae 8 Tumeu IduA 1. MIszymszain 2. maadauagiianeideya 3. nsairdeliudadowiu 4. n1sliuds
safilutuiFeou 5. MsBunsnusanisdisensadey 6. Msasrvaeulngiiion 7. M13UFuUTITIBNL 8. 1158AUTIY
st edaudauazazvioundu winnadigideidenldnseunuifinves Grooms (2020) iewnanifuzuuuunisasutuy
duiangmanuiiidumslduds lnsengluduil 7 wasduil 8 fnsalemalitniSeuasioufnuazuiludesuisves
AuLDIlA @IUBIAUTENBUVBINITAS 19AID5 UN8N19TNY1ANERS LA NSO ULLIAAYBY McNeill and Krajcik (2006)
Fausznausiey 3 esduszneu Ainsuenasdusznauldogretaiau Tiun 1. dendnds Ae doaguvesdmeu 2. udngu
fie doyamsinermansiildannisianuiieatuayudonandrs uaz 3. mslineua fe nisedureidonloaszuing

1% '

Jonanssiunangiuiiowansliiiutisnuasnadosiu aunsaasunsounwifalundenin nUsznau 1

awusenau 1

ATOULWIAANITIVE
fianlsdase fiauusnu

nsAnan1siEeuiiiesUuluuNIsEuEIEIIANNINITuIRGaUiIEnadsNsTALES ANENNTAIUNNS
(Argument-Driven Inquiry : ADI) fidunoussil #519A195UN8N9
1.n372Yn17297uU (Identification of the Task) Anerdnans
2.safaagiinszsideya (Generation and Analysis of Data) Usznaunig
B.mia%ﬁdﬁl,ﬁuﬁmﬁu (Production of a Tentative Argumentation) 1.99n87179719
4.mslaudeuiduduseu (Argumentation Session) (Claim)
5.miL%EJ‘LmEJdmwamiﬁﬂiaﬁ]m’sﬁlaav(Argumentation Session) :> Z,Mé’ﬂgm
6.nM3a59deUlnsLioy (Investigation the report) (Evidence)
7.m3U3uU5931897U (Revision of the report) 3.nsMeHa
8.1M39AUTEeE1TARILazazYIaUNaU (Explicit and Reflective) (Reasoning)

5AHUNIIY

n15338aseiilds21TouT53 90 uuuRaLRATY (Mixed - method Research) Wuuunusp93UAElY (Embedded
Design) UKUUNTINAREITZEEAEIUB4 Cresswell (2013) fAdeinusiusinuagiinszideyadausnnandundn uasly
sewrhetaemsidody fideldaeaunsnmsifununutesinneideyasunmiuiises uasiradilalufnuauna

fanInUsenau 2

MIASANTEMERS UrnInendeaaiunsuns mendeanil | 44
U 36 aUUN 3 \Wounue gy - SuIAL 2568



awlsznau 2
wvvuaum AN IselnelyUuuunsAnyudedou (Embedded Design)

finu
Jayantufiun n33nn1sSeus ADI 8 Jumeu ciyeidias Bt Mevaya
AADUABUNTIANISSIUS > NAFBUNSINTINNTISIUS P
. N i N : WU
LLUU’Jﬂﬂ’l"lﬂlﬁ"m'ﬁﬂiuﬂ'ﬁﬁi?ﬂ T LLUU'J@@'}WN&'\N'\?QIUHTiﬂi'N H “ v
o - N . o - - . : LESUANY
A1DIUIYNIIINYIAERNT AMDITUIYNIINYIAERNT H
LATIANIN : FDUALTS
: )
Suiinndauny syfiuasvioudn : AAN
H ]
dunwaliniGeu :

1. Ussnsuasnguiiegng

Usznnsluaudded Ihun dnifeussauduisondnudi 5 lsudsudssudnwaualng iiawuvonds dain
dnnuniuiinsinunifseuinuung fnddnvuumadsuinemans edamans lumadeud 2 Ynisinw 2566
$1u7u 8 HeaSeu saiinFeunun 320 au InsusagvioafinsnadsTiandlndifsstu nquiiedisie dndsuszdy
Fuslsoudnudil 5 S1uau 1 Weaseu $1uau 30 Au 14350198 u0819978 (Simple Random Sampling) A28n153uaaIN
Tnafvualiiosseudunielunisdy

2. \nvesilaflilunside

2.1 1p3esilodduldun 1) wnunsdnnisiBous S1uou 4 wnu unuag 4 MU 9 16 MU Taessuussidue
ALEInSs (10C) Mngidenvgy S1uau 3 viu Teegsening 0.67 - 1.00 fanusnzauvesnisiluldey sefufiun

InediilomAsounquuuIAnluniIensiseus Sos Maafsuiuuuensuetined1eie @annsa 1

M99 1
Frvus don Ussifunsliuds lumieninSusisos mnedeuiliuusisueiineg1eit
Wil Fa9 Usziumslduds
1 enuduiusseninussienduivsseziauesadss  anuduiudvesssezdaduivusifinduresaliaduegiils
2 dnwasuarUinaiifeadestunisiedeud Fnmaviadinsindeuiinuusiuetinegeieviol uaxd
(R AIET A1) sUuvuaunsmsideuiiiuoeisls
3 msduvennafaUasauisluniii Hadelatheiiinadenisduresnafinasayis
nsuniavegnaueg19d1y Hadelatheiifinasionisunisvesgniuoeneite

2.2 m%aﬁami’ﬂuﬂmﬁwﬁayjaL%&U%mm Ao 1) WUUTAANEINITIUNNTES19ANDS L8N IINeAEnS
309 nswndeuiivuussueiinegisine unuusadodounaudass Seuiu 4 48 dregdaninuszneu 3 Tnsuuuin
1A1ANNADAARBIYBIANNDUNUBIAUTENBUIBIAIDS U8 MTINEMEASWINAY 1.00 Laganuwsnzauvesnaululnay
sefuAELLL BEjI¥IN9 4.80 — 5,00 WlunaseddiuiinGeuiidnuarlndifestunduiidng mernnudeduiatuan
AnduyszAvSueanvesATOUIAWNGY 0.84 SFnAnuendeegEing 0.45-0.58 wagABNaTULNDETEIIN 0.61-0.76

andsenau 3
JoAI9IUY 2 BUUNITATINAI95UIEN N INGIAIANS 1589 NITIAEOUTKUVEISUaTINDE 19918

w 13 .
2. jUnuanInTundaTaaEnAuaIeava Ay ndenuraunnn wiamimunisunds
imsunda 3 dnwe dal

suit 1 uil 2 quit 3

]
|
1

vngunm tindeudndazl soanumnibidliaruntsundavesgndurneiu dndsuiarssnanddandould
VAR IzNaY

MIASANTEERS UrInenduaavaiuasuns meundeendl || 45
U 36 aUUN 3 \Wounue gy - SuIAL 2568



2.3 in3eadlefldlunsifudoyadenmuain loun 1) Suiinudaunu AeuvuduiinnginssuvesinGeuvas
IAN9ISeus 2) eyiiuazvieudnvesiniSeu fe wuutuiinlidniSeuasriounisisousuaznisasisdeduievesinb ey
3) wwudufinnsdunivaiiuuiddaseadns Tasedesdofililunsifutoyadmunmldnsaauanumsadadonan
AidenvgauierfuiunsnsausunsiansGous
3. MaiuswTIutaya
3.1 naun1sInMsiseusiTediunisinauaunsalunisasiesiesuienainermans 16an 100 wii
DntudaRanssunFoudmumy ST 4 unu Tdy 16 $2l
3.2 luswhsitdnmsGeusdanamgfnssutinGey tufinvdawsy warliinFoudousyiuasiioudnynads
nFanuusazuny niouadunwaitniFeudundy nduas 5 au iertusUuuAanTIILaznsaises UIelnelden
dunvaliluszey 9 uasu 30 AW (F1WIU 6 Ngw)
3.3 \lowaSaAuRonssumaiiouditomn 4w §iseliinEswhuuuinauamnsolunsaiiameiuiens
Inegnmansatiuifudnads 14iaan 100 und
4. mseszvidaya
4.1 Foyadesinu dudunsivieyannuuuinteusazndinisianinfouslagldnmsinnesidaden
(Content analysis) SafutinInemansfne 1 vim uagasidUszaunisainsaewi@nduinndy 10 ¥ 1w 2 vivu lag
g1umneuesinidousgsazden wazsihnanmslnsziundangudneuidu 4 szav laun seaufunn szaud seauneld
LA EAUAITUSUUSE anasifigidadned u famnsns 2 mndwhmswdassedummeuidunsuundeiinm dilum
AanunImilunisaseAesuigmaingimans 1ae35 Normalized Gain laganunsauusseAuvasn Normalized Gain

sondunguls 3 svau el

M99 2

“High Gain” WurdniSeudleen <g> 11nN31 0.7
“Medium Gain”  tJuSeuiilaen 0.3 < <g><07
“Low Gain” WuSeunlaen <g> 119un31 0.3

IADYIANUTINITUTHTUNITATINAIOBUIEN NI IFmansUTUDINILIARYES McNeill & Krajcik (2006)

29AUszNaY FTAUANNAINTAIUNTEFI9ABT U INIAENT
229138519 . . = . . .
o = FEAUANN AU seauUIunay 38AUAITUSUUF
A1B3UIEN :
Y (3 Azuuw) (2 Azwuw) (1 AzLuw) (0 AzLUY)
FEUVBNAIDNNNG FEULBNAIDNNG FEULBNAIDNNG lalssytananignan
fondndn  Anermanifigndeasar  Ineneansfigndens  Inenmansiiluiouly  Inermans
(Claim) AU liasudunielilu  viseduesuie /
UBGE U35
JPUMangIuesNtos 2 syyvangIuedey svunanguednsiiey 1 lussumangiumng
VAN UAEVANIN  1-2 WAEVaNgIuies 1 0819 wag/vMIenangIn Ineenans viiesey
dugnfesuazasuiou  ags figndesuas Limsuturseligndies  vidngiumdnenanans
AIUAGNNTN ASURIUANUVENNITNIG AINVENNITN waldatuayudanan
WanNgIN  eienans ae Weeans ng WMeeans wse 19 videsEyndng i
(Evidence)  ¥aNgILUNINNIS NANFIUNIAINNNT Mé’ﬂgmﬁulﬂﬁmam ANLAAALATOU
Aruveeuange)  Arnuveeua naul  N1sAANveslaya
N3 LLawé’ﬂgmﬁ?u N3 LLawé’ﬂgmﬁ?u NouY NI %30
advayutonamdald  alffuayudendndld  wdhgruduladuayy
QNABILAYATUNIU ANABILATATUNIU Jona1aale
1 spunsivanaegne  ssymsliiemaegns  syumnnan1e lalszumananis
MR o 2 wewa Wneld  des 2 wema will 1 Ameieansdnuau 1 Wemansviosey
(Reasoning) @ s emenanand weEavpafigndes  womakazmgratull  guausivesatuls)
NIAsANYIEnS unInedeaswaiuaiuns Inenvedanl | 46

U 36 aUUN 3 \Wounue gy - SuIAL 2568



29AUsTnau sgauANEINITaluN1SES 9IRS UNENIINeNAENS
YBIN15A319

. - FTAUANIN FTAURA 52AUUIUNATN sEAUAITUTUUS
A1D3UIEN
a . (3 AzwuL) (2 Azuuw) (1 Azuuw) (0 AzwUw)
WMeFEns
fianuaenanoiiv Ingldndnnismig gndewunannIIIe aduayudena1iens
wangIuLazatuayudes  Inermansinay Wemans war/vielil  visewmgHATuAIY
namealaaysal donpdosiuvangIy  dAdudenndes AAALATOU
wagatuayulanan? LG FLIRIGINTG
galdanysol na1enslalyiauysal

4.2 Foyarganunn §338ldnsiiaseiidailonn (Content analysis) wagaslguiesiuiuiningimans
Ainwn 1 v waagiluszaumsalnsaeuidnduinndt 10 U 91uau 2 vinu
o/ A‘ 1 o/ )
5. MINTingansvengufiegi

£
av Ao =

nMsdeiiliamsivindansvesnausedns lifinsseyTeusldnisassiaunude nanfe So01 mneds dniFeu
Au 1 ﬁaﬁ@%%’aﬁﬁmﬁqﬁamaawwmm’aﬂizmuﬂmzﬂﬁumiﬂim"wﬁaﬁﬁumﬁ%’a’tumwé WIne1de sl
#sumssuseddasiivaneiaunisiuses Ae IRBOMRU 2023/349.20.11 insduseskaustiudi 29 waadnieu 2566 vumeny
Tu¥usesiuil 28 waedneu 2567

NaN157I8
NANITIATIEANNAINNTALUNNTAS19AIDT U1 TINYIAERST 1589 NSLARBUNILUUSNSUBNNDE 19918 UBINNLS 8
sEAutuisendnwUn 5 lneviinsiuTeufisuaziuunouwasnain1sdnn1siseus 1aglyis Normalized Gain <g> 518

v
o

TUTOU UanITeYafn1Ie 3

A1519 3

ANARYALUUUDINUYYIAAIIUAINITOIUNISTTINAIDBUIEN I INGIFIANT L3589 NITAAUILUYEISUaTINaE 19918
YosunSeuTEAUTULsEUAN YT 5

% Pre - test % Post - test Actual Gain Maximum Possible Gain Normalized Gain <g>

37.59 81.67 44.08 62.41 0.71

namPTenuTmdinsdansSeudiesiuuudumsmanuiituiedeusenaisnisliuds lunmsmdniFeu
fenufmilunisaiadieSuiemeineimans 13es maedeuiiuvuaisuedineising witdu 0.71 Fedmegluszsiu
High Gain nfiasandniseusieyana fideaunsasvsinieueanidu 2 nau laun dniSeungu High Gain uay
Medium Gain §Ademuiiingeu $1uau 21 au oglussdy High Gain nan s 3seidlmitudn udadsufesiuuuduas
mnuiitundousionaisnisldudsanmsaimunniuausalunsairsiesuisvesinGouls JoyaiBenanimiudu
TWlufimmadientuin msduiansmenuifiniunsidudomaineimanidelidnSouiiamnuannsalunisarsdedue
mdneeaniifiniy WesrndniFeuldiiupmeanisin nsefvssvesfioufiunndietu shlstniFeuldsudenaun
o3ureanunnsal wazadadoagUldietaies dwdngusolud “msanvssidusaudu inliimudalouasldtoasuas 1939
FO5UIETYAINTAIY 19U UHLATUSS UaziTeuaunSTildns...” (eyiiu S24 ) waznmsdanmmsasudmuin “msday
mIeBUIenInToUTIstaT T unsdaghmaliinSsudeutoasy uangu uasvgna ATUBIUTENEULAZN SIUTHY
liinSeuasismesureneinermanslunsionlulinenues ” (Sufinudasnd 3) waswudn “nrsliudoriliiisnld
doyaidesnunnirioyalumisdersoy ibiisnihladomussairemosuieliin: ” Gunrwel $30)

uennil wanifenuindtnieusiuiu 9 au Sarufruilumsadsmeuemaineimansogluseu
Medium Gain laun SniSeu S06 SO7 S11 514 S17 S21 523 S25 way S27 {ITenudeyaldennnImannIsinszidney
yotindsunguil nudrinSeuiiuuAnaainadeu (Misconception) dswalinisadiaeasuislsiauysal f3duldsumy
NNVUINNTIKY UARIGINTN 4

MIASANTEMERS UrnInendeaaiunsuns meundeani | 47
U 36 aUUN 3 \Wounue gy - SuIAL 2568



f1519 4
UUIAAAAINAAOUYRINNIS YN I UNISIAAD UMY UE S U TNDE 19978

- v a . LUIAAARIALARDUYBILNLIYY
BLN Y 1uIAn (Concept) YBIUNINYIATENT . .
(Misconception)

o o - . o e - 1. LS9PaNaUvRIAUS Az LIINEUDN A
L5IRINAUYBIEUS I USHURSINUSE Enuasaussluiia o oa o
1 gunyInu

NATIUNUY AAUNT F = —k * . o D e Ao »
2. kSeanauresaUslinAneINUsTeLEn

msedeufiuuuensuednedsiie Wumsedeudinll 1. aun1snisnszdnveseyniaiunaniu

AULATANA LeAWAYAAITl WAy uisBIeYNA aridulaivindy

2 Guileidule vidoilsiulnled Foi fuogffuia 2. Mwrdeuiikuvanueiinetnaded
BusuvairUdesaUie wounagedilsinad

3 wnawavArevesaUiiiinasiensindeuiivesaUs maludafiiinadensduvesauis
malumamamsl,lmwaaaﬂsmasmma WiANEY 1 AnNeIlenveImM Ik isvegnelidng

4 \enfnaonisuns valmouduiusvesatuiids AOAULAYAINLATDINITUNN

goauUsHunsIiuANLNITeN 2. AMUMSHARULUIRHUATIAUANNENITBN

Snadoyadiguinimainnisdumeaidmuilurasnvesnisdeu dnidoulidlessduszneutesdiosune
yainenmans wazionidununniiieududeuiiveddademanslunisesuie danueinveanmaioud dedm
deluil “wnlsidnlovangruuasimrationdoudouleseels uidaguenitussiunmevsfouldniu Snogmusdos
Isnalnmanslunisesurgnisindouii Feusuesirnaudrud1leeinasy ” @uawalinizeu S6) “/z/mwﬂ@mmymu
ndlamantnsy insizdodldnTnaddiduitsddundy milsinsadansy usvaildudslutusoundlonmilou q 7
a5UIgATY” (dunival UniSeu S14) “wudvaunangiunumgsany nydupnanisnaass ugluausodeulugUaunis
palpmanslany sy Imyliineedamansaz” (euiu S23)

uenntgAfelitinTzsimesueneinemansuuulenasdUszney wuimdnisdanisidoud Freguuuy
AuigmamnuiiiduindousienaisnisTiuds nnesdusznaulimaiaunmagstu famdszney 4

awlsznau 4
AIINEI1501UNITATINAIBTUIN NINIAIANTIT09 NITABUTIUUVETITHOTNDEINY NOUUALNAINITINNISISEUTAIY
FUMVUAIEFUMUVFUAIE NI U FIT U DU 2eNa TN S AU

o _a a . o a d a ol
anuansalunsasisiesuiemsingdansiundazasdusznau  5ae nsiadeuiinuuansueiinedisite
' o o o vy o o v v o El v ao v v
ﬂi)‘lJlLﬂ:‘Vlﬁ\'lﬂ'l‘iﬂﬂﬂ"ﬁl‘iﬂu?‘ﬂ']FJEULLUUﬂ"IiQﬂﬂ'ﬁﬁU‘NELLUUaULﬁ’l:‘t’i'\ﬂ'}"lNEVﬁlUlﬂﬁi)uﬁ']&lﬂﬁ’]ﬁﬂ’]ﬂﬁl b

Fand12819 (Claim) %ang1u (Evidence) n1sIivana (Reasoning)

30.00 0 (0.00%) 0 (0.00%)
2(2.61%) e T T

3(10,00%)

3 (10.00%)

(6.67%)

TR
mHH Wi (il

25.00

T
|

1
|

115 (50.00%)|

20.00

14(46.66%) 12(40.00%)

3
&

FutinGuunmun

14 (46.66%.

15.00

o

o,

10.00

7 (23.33%) 5 (16.67%)

5.00

5(16.67%)

0.00 -0-(0.00%)

] v oo TSN} v o o v oo
nauLgu adgu NauLIYY NAWIBY nauLIgu NAWIU

sefuATNaEmsalun1sES RS UM einenaans [ Aan oa O wold 1 Asdiulp

MIASANTMERS UrnInendeaaaiuasuns meundeani | 48
U 36 aUUN 3 \Wounue gy - SuIAL 2568



asRUsENaUTaNAIde nudmainsTanisiseudinSsuliauinisnisaindenandsluseauiuin (fovay
50) 599891 A0 SEAUA (Seuaz 33.33) uavseaunald (Fesay 16.67) Ao AIMBUNNTEUAY 11319 5 HANITITENUT
ssdUsEneutenandesinGeuinunldfvigaiiefisuiuesiussneudu 4 aeandesiutoyaiienuaminuinnsdeu
Fonandradunsagunavesusngnisaidu 1 nszduldlanny deiliinGeudouldde faedrmdngunoluil
“mafutona1i81e niadeasuieniiesrsznoudug Ay (@uawal S30) “ona19879 (eudregansy insreduns
7U297715MA89904L57 M38M5FUAUATY” (ayiiu S19) “audtsenautana10819 AetaayvesdmauiinauaIniuns
[Fuga dren1esrt/sznaudu 9 Ay (eufiu S02)

M54 5
feevamauvesdniseuluadUsenautana 198 NN IIATIEIUaE TANGUAINB UM 1NATITI 19N

Aeudan 1 : weezseuldvinisnaaeduiesljifinisiidndAnwinisindouniansuetindetieine lansmnmeass
LR 4 WUy MnugerneufeansiaUsiAnulvadwenaualsadussun lnelinuautAtandugs vsedndala
ey lisnadulafngn weazneualsidanviinvasadidla dniSeuiinsananddandedlvivguaUsenay

SZAU find19AINaUYBILNITIY
fann “UgoznoumITiaen ausyide D...” (S13 nauTou)

A “gympumIsidonaysaiianiiaayialosqn..” (527 AeuiFew)
wold “asmoudony3ilafldtuegiunmnaivasayze..” (517 fewdeu)

msUsulys  ildseutananadne (SO7 newsew)

BIAUTENBUNENFIU NUIMAINTIANITSBusUnSsullamuinisnisseymanguluseavsuin (Segar 50)
5898931 Fie seAunald (Goway 23.33) seaumIsUTuUse Geuay 16.67) uarduiutniseulesansglusedudiun (Gevas
10.00) frag1ednoutinidouds n31e 6 wamsisedliduimdngufessdussnauiiiannldtiosfian aenndesiutona
Benunmiinudy dnisudlavdnguldunanmmeasaiiesesufien uasndnguidniFeuiunaduayuindu
dngumsssunennimdnguIngULUUaInIsadinmand Snvisinioutnlitoyailiinainmsfinudoyaun
Judrunilwemdngiu vilivdngulifiarnindete Meyfiuwaznsdunivaldsil “wyz7772@3’7Ma”n§7u1fu1/7a7nn75
naaoun iy Magideou 1 vangiuas” @uanval S25) wumaaswudalddoyaiiudae sufiagiisaaviulvmivayu
Foagunsy” (Fuanwal S19) “wunesImangINeIneImansiliugauieinign s luilandindunsnguuuvauns
pImEITUs YRS ussiiluaunismsedamansasy” (euiiu S02)

M99 6
AreevawauvesdniseuluedUsenautena 198 NN IIATIEIUAE TANGUAINBUN INATITI IR

A101uden 2 : JUNMLAAINITLNIVBIGNANBE1I8YUIAVBWIAYINMY LHUTONUIALUININ NTDUTIATUATITUAT
NN 3 dnwaiy 3ngUnm dniSeuAniteglsAeamniviliniunsuniswesgneusieiy dniseunansanain
ddla niaulvivenalseneau

FTAU A29819ANBUVBITINITEY
~dupnanuiinidunan laggui 3 dnunisunisdesfiga Weonazduign wargun 1 IA1Un1sund

. WINgn Wonazegn mangul) uagliduduiianiumgul] (MangIu2) 1nn1sHNTUNaNN1T HuAe

mg\l’]ﬂ 1 = o v v U k4
wseRenduesagae £ = g sin G seianguarudsiulaensaiuszegnie nsuniswesgngu
w1 dufe n1sunswegnduuRnfifiyudes 9 lifiu 10 et Fudunsiedeuiivuvensueiin
9619418 FNTUVUALTIPNTUANANNTTASE .. (518 ndTEw)

P . hansva ngunung e azld mnduius vesnunisundsiuenuea@en Ae r-2rt (S0 vauSe)
g
wold ~Aunnnuiniduna lnewene sldanni@endu.. (S24 deulsew)
AsUsuUs | Ldeniieniazuniudinidondu... (S19 neueu)

MIASANTEERS UrInenduaavaiuasuns meundeend || 49
U 36 aUUN 3 \Wounue gy - SuIAL 2568



aeAUsENRUNITIIMANG Wulmdedansiseusdniseudnauinsmsiimenalusedudunn (Segay 53.33)
599091 fo seauneld (Seeay 20.00) seAud (Feuay 16.67) uazlogandaszAudun (Feeag 10.00) A18E19AmOU
fniFoudenss 7 AfenuinslimamamaineimansiduawamsalunsBouSemdnguudeuledlugdsiondansns
Fesondeiinuemsidounaznsidoules defeyaenunmmuiiludiusniniSeuliansadoudenlods ewnan
Linedsummuaosuisludnunedadeu WetniFsudsulestunsinliinEswdouldogsndaunda Snvissuiu
ndngruiilsifivsefagyinliinEsudoumnnaldauysal ddonnurolull “wuluinefouasursuinou Turasusnasiae
lisasiSudugalonsy msrzmauariumsidoulemanisnnaesildlUdududomyy wongisuliideuvseTunsiansadeu
IATuasy” Guanwal S15)“SuiihguaunTeunsnguainmsvaass uasiauausnmldeisouionmang iy vilingy
waitTruaumdng1u 2 wiln ibikndouleldituuas undofenniu” (eyiu s02)

P1909 7
feehvamauvesdniseuluadUsenautana 198 NN IIATIEIUaE TANGUAINB UM 1NATITI19IUR

AutaNl 4 : lumaniaassnsznalssdnd mndniFeulszAvgnseniassl indouiivuaiwuunisindeunansuetin
9819478 Tuounagn AU wazauideyn dfiasuRunIEnegiurlegn Tniseuaniinnszdn dnsnsiay
AVINISIVOINTEN o atka Wueedls hFsufinsanldnnddanseulivanaysznau

LAY AavE19AMaUVRInITIY
- - ifloaann dnwazvesnsiadeuiifunisindeuiinuuesueinediineg lnsflueundgansfinasaiian
e (wapa 1) uenniasiiulddn arwiidapuaraummanszda Anms uazarands Tnuusdunsm
AU (e 2) Jauandifiui maedoudivesnsensiidudnuasiliduniu fil.. (530 ndudou)
a dumsindeuiiuuuensuedinetnsiie insziimaedeuinduluindisesia.. (519 ndueu)
wold _odlesnniimaiedeuiinuuniu.. (S07 feuwew)

AmsUsulys  msiehiiimsiedeunduduatiiun... (528 vdasew)

aAUsENa

wamimawm']ﬁﬂLLUUﬁULmvmmm%”ﬁﬁﬁ’umaaumaﬂmﬁmﬂmﬁa ausaNAIANEINN TN TASS
fosunemaineimans Fes maadeuiiuuvensueiinetneine vesinEeuitiugatu lasfinsanansedu Normalized
Gain dnaglusesiu High Gain mﬂuwuumamamﬁmmsLsauiu‘wmEfl,mﬂLiauiwaﬂmumﬂivanwmaﬁwmaﬁmsﬂm
auysnidu UsvLuwaﬂmumumﬂﬁmmﬂmLL&qum‘wmmammLﬂumumﬂmmamnwﬂwumauaswmaﬁmamﬁ
InemansasaiuiuIAnvetnInemans aenndediuuITeves Walker & Sampson, (2013); Grooms (2020) Wy
nsitmAes I ANeEansTinT uiwunmsmsduasmanusidunsliudadedumundngruuaslfinaua
Tunsafrsesdmnuimaneimansdaduisnmsifisrtuiunmsvhnuvesininermans luhusafsafuivauideves
Saranburut & Khochon (2023) AinugntdniSeuiiauannsalunsaiiameduiemsinemansganinnausisesas 70
aeaiidudfyneadffisesu .01 aadan1siTeusmesuluuiuazswiunaisnisiaungs dlesannstdudagaslii
dnidsudlausngmsalosadnduiunszuiunsedunengy shlvinGeuliiannisainssesuemaineimansgatu
wenniifideimslinseunadoudmivindouilidues sstshmdiinEoudeudesusldasunnosdussney
mszmsileufeguiuumsioansmeluemaineemansegiamils aonadosiuauideves Walker & Sampson (2013)
wumsliduddaaunisdeasmaneimansuaznislinsounadeusgrstaudsazviliinGsudoumesuioma
Inenenanslantu lurusaiieatu Pongpaopong et al. (2022) nuiinseunsideuszdieliinbsunsuiisesdusenou
vosA1ed e demaliiniFeuaiedetungliauysainsunnesiuszney

uenandl §Afelddeduifinduinfanssulutussungmsesuisesdusznautesnmaainedesuiogudnuds
TfutniFeudeunsinianssuynads 1wy FondmdrmeninGeudontls ndngrufiozlsthe msemeladadumuly
nangIuaennaeIiuegnls ﬂmﬂfuLLmummauIawaﬂgm warAITIATNS sUNAUUILEAUDAIE U VRINULBIHIY
nszvumsliudmeinemanslududou msdafnssmduiaedlmiuigauts femsuiuuss asteiaundendndig
wangu waznshilmguavesiniseuseyanaliliusd19d denndesiunuiddeves Walker & Sampson (2013); Grooms
(2020); Novak & Treagust (2022) wuinguiuumsauiazmanusiduindoudionaisnislduds annsawamuinisaing
Fosutemdinermans wrenalfudduduSouastaetudunugniosesiena1i81s ningruuanyeua

MsASANTEMERS UrnInendeaaaiuasuns meundesi | 50
U 36 aUUN 3 \Wounue gy - SuIAL 2568



§ va o

iefinnsanesduszneuveInsaiisfesutemaingimans cpaawmmaumiﬁmmmwsuﬂLiaumu%aj
fiauanunsatunisseydenandns wangu uaznsiiivswasglussduneldynesduseney nindanisiSeus §3de
wuinniFeudanlngiannsassydenandldegluszduun (Fevay 50.00) Wumszmsszydondrsradudeasud
Jouldienitesdusznoudu denndosiuauddeves Srkulwong & Ladachart (2021) wuinn1sszydenannds fe ns
ahedeauiiudsiiinGoudlaliieg warlifmmwdudou esduszneuiiwamnldsesanndonisliingnasglussdud
(Fowaz 53.33) fidewuindussdusznouilivinuznadoudeniwiioulomdngrumativayudendnéns dnisou
fitmnsfirudeananinislfidamainemanstifadulutudousasliinGeulddoyafisdy vil¥nadounans
arudenlosssnitmdnguiutoaslfauysaiinniy asnndosfunuideuns Novak & Treagust (2022) finuiinizde
TemalsiinGouuanivasuiousriiumslduds axdelitinGoudoumesuenudnudnguiliazdeslonduvana
atduayuldatu SnvtstannenudlamdnemaniidedinldBnde dnesiuszneuiiiaunldvosiian Ao vdngiu {ide
wuiwidnguifdudoniannisienuvesoyauaniundngruiifamuindedenunismsraeudenszuauniams
Ingreans Jadussdusznouiionlumsiaun uwiegrdlsinuvdinisdanisFeuslun nsuinFeudulvyiisefuns
syyndngiueglusedud (Fesar 50.00) uandlififiuinsunuuduiansmanuiiduindeusenaisnstduda Adsamnsa
WanesdUseneuvewmdnguld msglufanssulinisdeasunisiaunguiuusiuiiesiunas WdnSeuynaudunum
yihilumaiiususuieya Jinsginasinmesvesteya fimsasvasulaeiiiou mslideyadoundu deliniFeu
#i3susaniinsuiulgs Snialdifiuuumemadeuseaiiou 4 tuniaumadeuremuiediity aenndesivemide
¥84 Lertdechapat & Promrat (2016) Na1391 N15AULANELUUSINTDTIUNGIY I AUATUN TAUN AN IUUAL AU TN
Inermans azvhlinnsaiismeduiemddnemansiau insennauazdisiundeyansldunasdoyaiinainvany
wwliinGeuiivinguiuiudeasuremunuastsuiudoasvesnuemnniy

URIGIGINIE
1. darausnuzlunisiwaideluly
1.1 Aanssunsiduds msnseAulidniseuynaulduansaufniiu GdefunuinlugusninEeualing)
wamseuAniuilesanlifinnuiuleludeyavemuies muummﬂwmmmamﬁaamiwmﬂumsﬂmmuﬂLiau
1.2 sywriansdnianssudidonuuunfneainedeuresingou (Misconception) futungaizesunsifisniis
viouneuIARmSInmaniigndedlsituinG oy
2. Forausnuglumaiidensioly
2.1 fndeuieruanusolunsssyndnguiosiian sesawnfe mslimeua fadu lunsiseadasiely
AIsAnwNsiaINslEndngukansiimanamInemansvetins ey

References

Chantharkhantee, E. (2016). Instruction for promoting argumentation skill in science classroom. Journal of Yala
Rajabhat University, 11(1), 217 — 232. [in Thai]

Chanto, N., Kitkueakul, S., & Sapu, S. (2020). The development of the instruction argumentation using forensic
science issue for promoting the scientific explanation ability of grade 10 students on human
homeostasis. Journal of Education Naresuan University, 27(1), 176 — 187. [in Thail

Creswell, J.W. (2013). Research design: Qualitative, quantitative, and mixed methods approach. (2nd ed.). Sage
publication.

Gilmanshina, S.I. (2015). The feature of scientific explanation in the teaching of chemistry in the environment of
new information of school students’ developmental education. International Journal of Environmental
& Science Education, 11(4), 349-358.

Groomes, J. (2020). A comparison of argument quality and students’ conceptions of data and evidence for
undergraduates experiencing two types of laboratory instruction. Journal of Chemical Education, 97(8),
2057 — 2064.

MsASANTEERS UrnInenduaavaiuasuns meundeend | 51
U 36 aUUN 3 \Wounue gy - SuIAL 2568



Hemkaew, S. (2023). The effects of science instruction using the argument - driven inquiry model on science
learning achievement and learning retention of 9th grade student. Journal of Education, Prince of
Songkla University, Pattani Campus, 34(2), 126-136. [in Thai]

Lertdechapat, K. & Promrat, P. L. (2016). Effects of collaborative inquiry on ability in the scientific explanation
making of lower secondary school students. Journal of Education Studies., 46(2), 1-20. [in Thai]

McNeill, K. L., & Krajcik, J. S. (2006). Supporting students’ construction of scientific explanation through generic
versus context-specific written scaffolds. Journal of the Learning Sciences, 15(2), 153-191.

Novak, A. M., & Treagust, D. F. (2022). Supporting the development of scientific understanding when constructing
an evolving explanation. Novak and Treagust Disciplinary and Interdisciplinary Science Education
Research, 3(1), 1-22.

Pongpaopong, D., Thammaprateep, C. & Jindanurak, T. (2022). The development of scientific explanation ability
and learning achievement using model-based learning in the topic of phenomena and global changes
of prathom suksa VI students at Wat Samnakbok School Chonburi province. Journal of Kasetsart
Educational Review, 37(3), 72-88. [in Thail

Saranburut, R., & Khochon, K. (2023). Learning activity based argument-driven inquiry to enhance the scientific
explanation ability and learning achievement on acid-base of Mathayomsuksa 5 Students. Rajabhat
Maha Sarakham University Journal, 17(1), 24-33. [in Thai]

Sirithon, N., & Chantharkhantee, E. (2019). Implementing argument-driven inquiry approach for developing grade
10th students’ ability in making scientific explanation in the topic of force, mass, and law of motion.
Silpakorn University Journal, 39(1), 130-141. [in Thail

Srikulwong, S., & Ladachart, L. (2021). Using model and scientific explanation of eighth grade students. Journal of
Inclusive and Innovative Education, 5(1), 12-27. [in Thai]

The Institute for the promotion of teaching science and technology: IPST. (2021). PISA 2018 Assessment Results:
Reading, Mathematics and Science. Institute for the Promotion of Teaching Science and Technology.
[in Thai]

Walker, J. P., & Sampson, V. E. (2013). Argument - driven inquiry: using the laboratory to improve undergraduates’
science writing skills through meaningful science writing, peer — review, and revision. Journal of
Chemical Education, 90(10), 1269-1274.

Yokyong, S., & Pitipornthepin, S. (2019). Development of grade-10 students’ argumentation skills through science,
technology, engineering and mathematics (STEM) education by 6E learning cycle in topic of mission of
environmental conservation. Journal of Research Unit on Science, Technology and Environment for
Learning, 10(2), 183-200. [in Thai]

MIASANTEERS UrInenduaavatuasuns meundeeni || 52
U 36 aUUN 3 \Wounue gy - SuIAL 2568



QJ Journal of Education, Prince of Songkla University, Pattani Campus

PSUT vol36 No.3 September — December 2025, pp. 53-65

Research Article

Development of Creative Thinking and Leaning Achievement of
Matthayomsuksa 1 Students on the Unit of Thermal Energy Using
by STEM Education Integrated with Canva

Thitiyaporn Khanla*

M.Ed. (Science Teaching), Master’s Student
Faculty of Education, Sakon Nakhon Rajabhat University
Thardthong Pansuppawat
Ed.D.(Curriculum and Instruction), Lecturer
Faculty of Education, Sakon Nakhon Rajabhat University
Anun Pansuppawat
M.Ed. (Biology), Lecturer
Faculty of Education, Sakon Nakhon Rajabhat University
*Corresponding author: thitiyaporn.kh65@snru.ac.th

Received: July 24, 2025/ Revised: November 6, 2025/ Accepted: November 11, 2025

Abstract

The purposes of this study were to 1) construct lesson plans based on Stem Education Integreted Whith Canva
on the topic of the heat energy for Mathayomsuksa 1 students to meet the efficiency of 80/80, 2) compare students’
creative thinking before and after the intervention, 3) compare students’ learning achievement before and after the
intervention, and 4) examine students’ desirable characteristics after the intervention on of students toward the instructional
management Using by STEM Education Integrated With Canva. The sample, obtained through cluster random sampling,
consisted of 38 Mathayomsuksa 1 students at Pangkhonwittayakhom School in the second semester of the academic year
2023 The research instruments included 1) lesson plans Using by Stem Education Integrated with Canva, 2) a creative
thinking test, 3) a learning achievement test, and 4) a desirable characteristic. The desirable characteristics for data analysis
were percentage, mean, standard deviation, and t-test for Dependent Samples.

The research findings were as follows 1) The efficiency of the lesson plans based on STEM education integrated
with Canva on the topic of Thermal Energy for Mathayomsuksa 1 students met the efficiency of 81.50/81.44, which was
higher than the defined criteria of 80/80. 2) The students’ creative thinking after the intervention was higher than that
before the intervention at the .01 level of significance 3) The students’ learning achievement after the intervention was
higher than that before the intervention at the .01 level of significance. 4) The students’ desirable characteristics after the

intervention using Canva combined with STEM education was at a high level

Keywords: STEM Education, Canva, Creative Thinking, Achievement, Desirable Characteristics
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0 | hifnsRusarnudaaintinEeu
AAREZIELAALDD 2 | dmsdinuwiAede 9 anndnEeu
q senu@enlisssunnanntniSeu
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2.2 WuUNAARUTARAT LGNS N1IN1TI38Y e ndsuauSeu vesinSutulssuAnu Uil 1 @uuuy
Ustle 4 fiden 919U 30 9o UINANITVAREUTBINNTIUNIILATIZAMIAIAINEIN (p) LaTAISIUIATILUN (1) ARLEDN
Foaouitilen (p) faust 0.2-0.8 FulU A r faus 0.2 FulU $1uam 40 To thdedeuit dnden 30 Te TUimsvimeany
\Fesuvesiuunaaey Tngltgns KR-20 veaquaas- vmndndu Aeidesiuvesiuuvadeuyiniu 0.91 Ssuansiinse
FEAUAIANNENN (p) BYTEWING 0.45-0.74 UarAIBIWIRTUN (1) BYTYNINe 0.21-0.68

2.3 wuvdsuaunuanyarsuiaUsyasrveinGey densdnnsieuduuvasiudnyiysannisiu Canva
wie ndsuAudeu vesnsutuisoudnudi 1 Inglduuvasvanudunuuninsidiutsyanani (Rating Scale)
Tno¥ansufiRnusiunudnuussuficussasd 8 dudal 1) $nvd maingnid 2) fedndqasn 3) T3ds ) WiFeus
5) agjogameliies 6) yjuiulunisvinnu 7) $nanudulne waz 8) finasnsas wdnheazuuuedeniouiuinus
4 sz feil Aiade 3.01-4.00 vaneds undian Anade 2.01-3.00 e 1n Aeds 1.01-2.00 wneds wold Aads
0.0-1.00 Manea Usuuse

nswiusiusaundaya

1) davhndsdevemueyasizilumsiiudeyasinumivends swiganauas lUdilsuseu wlawineay
FadhilsaSounguinedis Ussanunuiuguimslsadou wWermun Yu a lunsmeaes

2) AztuasesIEIEnaEsulasnisinmaiisuiuuvasifiufin ysunnmstu Canva e wiaunnuiou
youinGeutuiendnuitd 1 IrinFeudnla 1aa 1 4l

3) nedeunauSuu (Pre-test) InglduuunageuiaruAnassassd $1uau 6 Yo wazuuunaaeuianadugns
yren19i3ou $1uu 30 o Aideatetuneufiasduiiumsaeu Haa 1 91l

4) sflunsmeassiunguiiegidagldununisdnnmsseus wuvasinfnuysannisiv Canva e wawu

Y = £%

ANUSoU YasunSsuTusENANUUN 1 TnedidesnnsSaunsaaUnenuLed Man 1 F3lu

Y
5) WAUFANITABUATUYNUNULAY F0VNN1saoUnaasen (Post-test) laglduuunaaey Taanufnasneassa
wazhuunageuianadugvismnsiseu atuiieriuiunsiananeuwsey (Pre-test) Mmslddaaaugaiieriulunisaeunou

VY o =

wagnduiey wienalilenangiseudndeasulauivdiu winsvideaeuneuieudislidiSounsenindalemidediny

Y

o w £%

waziwIsuaumieslunsiouiinndu dudu mnnsezuuundaiougtuegraiiteddyuarasnnde stungingsunis
Foud aunsoaguldd wedugrifiintudunainainnssuiunsSeunsdeuiiiussananim T 2 dalus

6) ipAuganisaouasurkaUNIIANIa3suse shnsUssdunudnuusSufsssasdromatanindous
wuvafnAnyIysan1siu Canva

AN5ATITRTaNA

v

v
[ o

Tunsiteedsliideldsiiunsinseitous il

1) 3Lm’mﬁma§§ﬁu§m I#un fovar Aads wardrudsuuuInIgIu YesreiLUTEINGIY Luunadeuia
AuAnadsasIALUUNAde UIANadgME NN TFeuLas LUUAB UNAMIdN WA SuTlsUsEasAda s TANTsLToLS uuusy
WhiRnwysannistiu Canva sine wdsruardeu vesinGoututsendnuti 1

2) sziinlssdnsnmusarunisianisseuiuvaziudne ysannisiu Canva lnemyuszdnsam
98an5rUIUNIT (E,) Use@nSamuesnadns (E,) anuineua 80/80 gy

3) MIAATIEANLANSIYBIARAB AT ILLANL AR aTsAYes TniFeuiiGsusensdamsiSouiuuuas
WuANYIYININSIU Canva seningazwuunau seukasnduieu lagldadflunisnageumen (t-test for Dependent
Sample)

1) MTsinnuuandveARAsnzIuLRadugE I3 ou Tne THuwunsdansiFeuduuuasiiy
Anwysunisiu Canva seningazuuunauigulazauseu ngldadalunisnaaaunien t (t-test for Dependent

Sample)
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5) MFAATIRRULdUAUAMENYMESUTIUsTaRATdnonsInnsSeuiuuazfiudnwysannisiu Canva

WUUERDUNYTALUUNIATI@IUUIZUMAT (Rating Scale) 4 sE6iU

NAN1539Y
1. a5ununsdamsBeuiuuvandufnuysannmsiu Canva wie wdsnuenuieu vesinSeutudseudnuni

1 IHUsEanS MwmuLnaus 80/80

M1319 1
HaNTAATIINIAIUTEaNEN MY TSI INTEUT (E/E,) IneltununisdamsiSeusuuvanidufny1ysanisny Canva
WE WANIAIINTOU YasInTE TS ENAN YT 1

ATWUY ATLULLAY/  ASWUY

NINATIU/WAANS B s SD.  3owaz

/AU 394 7l
UsganSamweanszuiuns (E,) 38 240 9,120 7,433 19561 7.70 81.50
Usz@nSnnvesnasns (E,) 38 130 4,940 4,023 10587  9.17 81.44

E,/E,=81.50/81.44

NAITN 1 HANMTHATIEIMIAIUTZANS A MUDIN15IANISE U Insuaun1sdan1sSeuiuuuasfudnuysan
13U Canva M3g wasnuANau vosinBey TulseudnwiUN 1 anunaet 80/80 wudn UsednBnImaeensyuIung
(E,) Aniludewas 81.50 wazdsz@vdnmnaans (E,) Anluiosay 81.44 Aulu msdanseuslagliununisdanisdeu;

'
Ya v o

wuvafnAnu ety Tusyansnw 81.50/81.44 \Julunuinasi 80/80 fisarivuali

2. AnwnasiUSeuiguANUAnES19d55AYRIUNS B UTULTINANWUN 1 28 WAIUANUSOU NOUSHULAT AT

BaudanisBeuduuvasfudnuysannisiu Canva

M54 2
HAMTUTIUTIIUNAUTENOUAIINANTT NATTAUAYHATUGNGNNNITITEU NOUTIULALNAUTEY YaIUNTEUTINADINNTT
TN SeuFhUUaHANANYIYSAUINITIY Canva Miae WaNIUAIINTEY

ATLUULRY/ 29AUTENBUANUAR
ANSNAEaAU N . ) X S.D. AZLUUTIY

Al #5196550

ANUANARDILAR" 16.42 0.98 624

. ANUAREAEL 17.08 1.62 649
AU 38 100 o

AMUARSISY 16.11 1.64 612

AMUARALLDYNAY DD 15.92 1.46 605

ANUANARDILAR" 20.24 2.15 769

o ANUAREAEL 21.08 1.95 801
NANIYUY 38 100 L

AMUARSISY 20.03 2.24 716

ANMUANALLDUNAL DD 19.74 1.78 750

1INAT519 2 HaN1SUS U UBIAUSENDUVBIAUANAS19ATIATDY UNLSEUTUIsENANET TN 1 KUIe Wasu
Auseu nowssulasndusou Nnn1siSouiuuvasfndnuviysannisiu Canva wudn dniSsutudsoudnudi 1

fiavuuupufnadassAnewseu v 4 windu 65.53 Azuuu wagndsldsunisdanisSeusuuvasfiud@nuysannisiu
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Canva YN gUl AL LUUANUAAAS 19ATTANAWSBU 919 4 89AUSENBUNAUSUU LYINAU 81.08 ATLUU WEAIINAINUAR
aseassd newdsukardaieu Nfan1sSeuiuuvasfufnuysuinsiu Canva mite waauauiou nuinlnEey

JulseufnyIUN 1 TrzuuuanuAnaisassAndaieuandineuse

3. Wiguiguradugnsnensssuvesdniseududseudnwlf 1 vy nasnuausou Noussuwasna AT o

JamsSeuiuuuasdindnuiysannisiu Canva

M99 3
MTUSYUTTEUNATUY NG NN I35 UYeIINSNTUsENANYIT 1 M3 WAIIUATINTOU NOUSEULALNAUSEY lnenTT
InmsFeuFiuaHANANYIYIAINITIY Canva

NASUONTNIINTS N AZWUY  AZWUU  ATMUUT X S.D. t
Seu WAN/AY 574 i
ApuULSU 38 30 1,140 627 16.50 1.75
o 32.09%*
RANTYU 38 30 1,140 942 24.79 217

“{fedfyneadafisedu 01 (A1ingaves t fisesu 01; df = 37 t= 2.43)

s

21NA1519 3 wansSsuifisunadugrsnanisisey neuseusazndauiou wui dniSeuflavuuunadugm’
nsmaiFeu neuFsunasvdaieu fradewinfu 16.50 Az WA24.798 AYWUL MUAIFU 2INATLULLAY 30 AzLuY
NANITIATIZIA t UTINYIN A t 9ISl 32.09 Wefiansan A1 t :Inmseeninga (df Wity 37) dn t
Wiy 2.43 wansi1 dniFeudldfunisiamsSeuiuuvadufnuysannstu Canva mise wssuauieu dazuuy

'
o w aada

HAdunSNIINMSSEUraLTeugInIInews ey sgailleddynsaiiiisedu 01

4. AinwnudnvarduiilszasivesinSeutulsendnudi 1 AfldenisdanisiSeuduuvanfudnwysannisiu

Canva M8 WaaaumINLsau aeﬂmsﬁumn

f1319 4

AaaNYSUTIU s avAvasinSouTulsendnyIDV 1 dnen1s9ansisousuuuaziduinyIysaInIsiy Canva wie

WANTUAIITOU
18n15UT2IEIU ) (s.D.) sEAUUfURNT

1. $n97f el nemse 2.87 0.53 11N
2. Hodndavin 2.87 0.54 un
3. i3y 2.73 0.66 11N
4. T3eu3 2.96 0.46 aly
5. agagmaLiie 3.00 0.64 tly
6. sjashulunisineny 2.98 0.57 0
7. Snanudulne 2.89 0.62 11N
8. Anansnsaly 2.86 0.61 110

LT 2.89 0.58 1N

N394 N panvarsuilwsrasdvesinSeutulisendnudi 1 AfdensdnnisiSeuduuuasiiufng

UsaIN13iU Canva vihe wasuauieu danadesiu wiiu 2.89 aglusedunin Wefinnsansienu IA1eiean g9
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Tuvnen dieil ageganaiiies denafeniaiu 3.00 getulunsinu Sanadewindu 2.98 TlFeus denafemiiu 2.96 $n

v ¢ =

anudulvne danedowindu 2.88 SN¥1A Aayd n¥wsed daAeauvinny 2.87 dedndaase da

q

WRAUYIINY 2.87

o a1 a

13Ina157150dy ARABWINAU 2.86 31y UARABWINAU 2.73 ATUa1AU

afusena (Discussions)

1. UssAvBnmusumsdnnadsuduuuandufnuysannstu Canva vestineudulionfine i 1 mise ndwnu
Ao fszAvBnmauinmet 81.50/81.44 Fsgenininmst 80/80 Aidwuald Fadulumuanndgiudidsly dn so.
209UsEANEAmMNIZUINNG (E) f1nd1 wadns (E,) ieswn £, TanseuiunsitnSeudulngildlndfiestu diu E,
SonadnsituiuanuAnadnassduazanininey shlvasuuuuaniefusny feimszuumsdanisSeuduuuasi
Anwysanmsiu Canva uenaniununisdndeudidunisysanms mise wdamuanuiou Ussnoulude Inermans
Fuiommite ndsnueufou weluled Jmnssumans uazadamans [Junisysanmsssainsmandong q e
hiaruTessaza I I RaNNE L ueEsasi Taeldidomasaunsnmainenmansidundn wazununsdans
Foulii Canva inldludunounisinauedoys itedagaauaulavesingou uasiauianufaaiieassed woy
wadugvinaniniouliaeiu Teiualinisdanisdouivivssansamganiunasiismuely de 80/80 uluniu
amﬁgmﬁﬁy’ﬂif Faaeandasfiu Chamniyan, Pansuppawat & Khamhaengpool (2024) l¢@nsnsiaunsiasziuas
nadugmsvenISeuvesinEsutulszaufnundf 6 iae S19nevens TasnisdanisSeuduvvaniiu@nudamiu
unumaNLd wuinfivsyansnin 80.34/80.33 Gsdenndasiu Dongpooyao, Pansuppawat & Suwannatri (2024) li#nun
nsWaATAnaSsasIdkagnadugni NS suesing sududsenfnu Ul 2 e nisusnans famaSeud
Tny Canva fanifuasdufiny wudiussAvsammiiniy 81.44/81.19 Taganiunaust 80/80 suausfguiisaly

2. AnasasdvesinGsudussafnuda 1 mize wdauanufeu Tasnisdnmadouiuvuasiudng
y309M3TU Canva 1A S.D. ToRzuULANLARES NETIAToUEELN duFougety Feldhinidouiissduaud
afassdlndidssiunauwiou ndwinnisiseunisaeu UniSouudazAuinTTALILALLAAIDBNNIALAAKANGAIITY
1Ny denalirzuuunsyaeiaanntu wandvidiuhieanssumatsuidedastuanufnaassduas DalomaliiiFou
LanseenagmAIAvaNy warnudinzuLumNARasasIAlaAsReuS BN 6553 uazAziuumNARAT1sATIAlAY
niuFeuviiiu 81.08 esnlummensldufiananssunmafeunsaeuinFouldasioufoReseld fanuasdeveu
Fnaw wazdmnuAaiuanlmilduaniudsunrudemnuiiuieulungy feiliinEsuamsawnnuuusauAnyes

'
= a =

AULDININTY WBNINUUYARATTANARaS1sasIATsiynannmetiulusuesinuaavulidnaundadiy o 99s

q

Hudsslemllunsmaulidiaegiaissansnwiiiinanisiamateuuuvandafinuiysanniatu Canva Wunis
nsgduliinEouldTuauiidnuasigamiuaulalvadlaludomnisSeunniy msldguuuulunstiauedons
Nudesing q iy an 3ale wiewdes shlddnSsuilanudilsludemirenndy wasildinSeuinanuRnadassd
Tunsadstunudenanulml 4 Wianuihfsganazinauly Wunadeulsmudiasinuranmanmaesansalily
nsAnuazN1TUAUYMI0819a519EsIA finsnaunumsiauegraduduneu Aanssumanidwaldinseuinude

ai9TIANa I BUgINIINouSuY aenAd 03 uIIuIT8ves Nakkunlabut, Singlop & Sirisawat (2022) A15HAIUINITAA

1%

AATIZARAZAUANETNETIALAEN1TIANIBUIANFULUUaRANAN Y wud dniSeulinzuuunduieugenitneuseu

9 - Y

eehafitudfymneadin svau .05 diaenndesiunuide Boasupee & Dokmai (2023) lafnwinisdanisiseuiiuvasifiu

AN ILNDANESUANUANASI9ETIA LaLlINARFBINYIFEANSVBITNSsUTUTsaUANY TN 1 wudn YniSeuliazluuiinzwuy

aa [

ANUARETINETIAAASBugeInIneuSueg 1l Ted Ayn1saiiiisedu .05
3. nadugnanansieuvetinseutulsendnuidi 1 e wasnuanudeu msdanisseuiuuuaznudnm

37U Canva WUIHAFUVIEN1NIS8UTATIULLEAY NOUSEUY WY 16.50 LaYAZWULLAAENEAUSHU WU 24.79 kAR

a o

uanritAzuufeNadug SN EUnAuSTEUgIniNBwsEueE el

@

Ay adnnszau 01 Wulumuaaufignu

o
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LY Y
Y @

finsiainsziinanmsianisiFeudiuasifiuAnwysannsiu Canva adunisdansBeuiuvuysanns 4 3u §3de
Fnhunumstansidou wunsldasieufoiftaenssy uazlddunimanuddenueaiolfiduanudiuglunis
uiletgmannanunisal Whunadoudidunssuiunadutuduey waethFouldiduinlunseaunnuaalunish
Aanssu MliiFemAnamy anadile diuduneuiaznszurunsujoiasdufianssunisfouy aenndosiv
Theamdee, Phansi & Chaijalearn (2024) l#nan291 msdansi3euuvvasifudnwfunmsdanisiiousiufanssuild
wdnmsysannseailumansaing q 4 @ wleannlsiSou invenszuiumsmnudn Sinsevideyariumsasile
UFtRese theslugmseenuuuuinnssuiiensuaussuaziiluuitymludinussiuld a3sliviviumgnsaiuay
Wusen1siUasunlasluanissudl 21 §saenadesiu Nilrat, Khamhaengpol & Wonechalee (2024) L@ nwiniswaiun
arnuannsalumsuiiagmuassadugrinenisndoures dnidsuiulssoudnudi 4 Fes vieseama Tasmsdansdous
wuuaziAnymtumsandunin suiiinFeuinadugrimanseundauiouganineudou egnsifuddymeaia
i sufu .01 uazaonadaaiu Burniem & Wimuttipanya (2019) lé@nwinsAnwmadugninenisiseninemans Sos
wsdluinssdriuresinGeudussn@nu i 2 TsaFeuismeine “Fanmmeniuguiug” AldsunisiamaBsuduuy

azifufn (STEM Education) wuindnieuiinadugnivianisieunduseuganiinzuuunismageunswiow agad

o o aaa

HodAyn1satanTzau .05

0. prudnvzduiivszasddumsufivionadnune vesinSeutuibenAnui 1 Allenisdnmaiiouiuuy
asANAnYIYsINNSAU Canva e waauawieu nuiinadnuurduisUssasdvesiniSouiidadslagningy
Wiy 2.89 aglusedunnn Wulunuanifgiuiiseld lnsnadnuney ogesnmaifios liAiadogean e fiRldhoua
Foauludinuszaniu da T3 IfdiedeianidesndesofoamnudeifouasarundunelumsufianiFeuune

o

Fohlaldainane Mtinsznsdnnsdeuiivvazindnuysannsiu Canva dufanssunmsdeuifiduaunndnuase

SuileUszasd Snvadudsddginsdnnisdeuifesiaulifniudisey wavaudnvarduiivszasivasngiudulady

o A A v

fidndyftarlunsdnaiunsSouduesindouiaznaninuesey maze; Ao finthillunisousudiaeuiingeu filudu
AN uarAIUIENgR MaenIuRasIINaTIn dausaAntudatiagtuminiivesey lildReumdulianuivieasy
mmiﬁwu%’mmmﬁu neunsdnfanssunsieuiagliesuleanurnevesnuanvurduitUssadlidniSsunsuis
Ay wazeuidladsnsufiRnu IefimsendiognedifugUsssn iteliinEouiunmd daaunnndedu way
annsnthlUufoaldase Snvsdsdaasuldiimmhousniuduin fufduiustunmelungy sldingeudladomls
$187u Fenndaiu Dongpooyao, Pansuppawat & Suwannatri (2024) 1A N¥INITWAIUIAMUAAAS 19ETTA LAY
nadunvEnInInisuresindsududsendnundil 2 mite mauenans fan1adeuilagld Canva swfuasfudnw

Han1FITenuInSsullinuEnuuySuiaUsTasAlusEAuLN

VRIGIRINIE
1. daauauusglunisiuaddgluly
1.1 faeumsiinsduaiunisioumsasulussdudusseu@nwriufanssuannumsediniFouslami
NINT3Y warNIaslley URasawINNINITH0T
1.2 Mathuaunsdansseuiuuvasaudnyysannisiu Canva lldaeunisiunumbuldv (Coach)
wazdufdruemnuazan (Facilitator) Tunsdafanssunideud aeslvdiuinw uasduuy dWeoliindeuwhianssy

dusamuingUszasd wiahumneinnalinuszeznanfidnue

2. Jaduanuzlunisidensaly
2.1 msfinsfnwnmsianndanisseuiiuvasiufnwysannisiv Canva duiniseuluszdutudu 9 vse

MIWNSITEUIDU 9 IieiwuAuAn aieassAwasnadunnsveisey
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@

2.2 Asiinsfnwinagisemsdnnsieuiuuvasiufnwviysannisiu Canva Wewamuninugdu o 1wy
FinuenszuIunamMameIeans uay anuannsalumsandugs udu

2.3 msiinsnyidensiansBeuiineisou q TauuuasinnnauinuursuiivssasdvesgSoulil
mMsUsennAUfURnuiiaan fausseu a3usssu Adew wasddndinlunsduiuiinldegiamnzan ogsuiudsals
sgnianugy agiaoudesndlofuiaundFeulitianuaiyimiuesarwasuguludn e lifinudnuasuia
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Abstract

This research article aims to examine the effects of research and community-based learning activities on
the production of empirical academic outputs by undergraduate students in the Bachelor of Arts Program in
Community Studies for Sustainable Development at Prince of Songkla University. The participants were 49
undergraduate students enrolled in the Creative Communication course. The research was conducted through the
integration of theoretical and practical instruction in parallel with a research project, in which students studied real
community issues, designed research processes, and produced academic articles. The research instruments
included learning reflection journals and unstructured interviews, and the data were analyzed using multiple
qualitative data analysis techniques. The findings revealed that research- and community-based learning activities
aligned with the philosophy of the curriculum emphasizing experiential learning with instructors acting as
facilitators, enhanced students’ skills in problem identification, question formulation, critical inquiry, and the
application of knowledge to future professional practice, enabled students to disseminate knowledge through
presentations at national academic conferences resulting in nine academic articles, and fostered students’ inquiry

skills, academic exchange, and the ability to assess situations and plan effective management of community issues.

Keywords: Learning Activities, Research and Community-Based Learning, Academic Outputs,

Creative Communication
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Abstract

Autistic children are characterized by developmental disorders of the brain affecting communication, behavior,
emotion, and social interaction. These difficulties result in problems in forming relationships and interacting appropriately
with others. Developing social skills is therefore essential, as a lack of such skills can hinder their ability to participate in
group activities and adapt to social environments. Appropriate interventions, such as simulated social situations and
structured interactive experiences, can foster improvement in this area.

Music therapy has been widely recognized as a supportive approach to help autistic children express emotions
and communicate more freely. In particular, improvisational music therapy (IMT) enables participants to explore emotional
expression and develop social interactions through spontaneously created music. The flexible and responsive nature of
improvisation encourages engagement, shared attention, and self-expression, which are crucial for social development.

The objectives of this research were: (1) to develop a music therapy activities using improvisation techniques to
enhance the social skills of autistic children, and (2) to evaluate the improvement in their social skills after participating in
the developed activities. This study employed a classroom action research design following the PAOR cycle with two action
rounds. The researcher designed therapeutic activities emphasizing interaction, communication, and musical responsiveness
between the therapist and the children.

The findings revealed that autistic children demonstrated greater enthusiasm, enjoyment, and confidence in
expressing themselves after participating in the sessions. The average social skill scores increased significantly from 4.80 to
32.00. Therefore, it can be concluded that music therapy activities using improvisation techniques effectively enhanced the

social skills of autistic children and could be adapted for use with other groups of children with special needs in the future.

Keywords: Music Therapy Activities, Improvisation Techniques, Social Skills, Autistic Children
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Abstract

The purposes of this research were 1) to examine the components of coaching competencies among
tennis coaches in tennis clubs in Thailand, and 2) to develop a coaching competency framework for tennis coaches
in tennis clubs in Thailand. A mixed-methods research design was employed. In the qualitative phase, in-depth
interviews were conducted with five experts who were selected through purposive sampling, and the data were
analyzed using inductive analysis. In the quantitative phase, data were collected through a questionnaire
administered to 420 tennis coaches, who were selected using simple random sampling. The data were analyzed
using confirmatory factor analysis with the Maximum Likelihood (ML) method.

The results revealed that the coaching competencies of tennis coaches in tennis clubs in Thailand
comprised eight components with 42 indicators: 1) Knowledge (KL) with 7 indicators, 2) Skills (SK) with 7 indicators,
3) Interpersonal Relationships (RL) with 4 indicators, 4) Behavior (BH) with 6 indicators, 5) Attitude (AT) with 4
indicators, 6) Psychology (PS) with 5 indicators, 7) Communication (CM) with 5 indicators, and 8) Innovation and
Digital Literacy (IN) with 4 indicators. The model demonstrated good construct validity and fit with the empirical
data, as indicated by the following goodness of fit statistics: relative Chi-square was 1.13, Chi-square (X2) was 902.94,
degrees of freedom (df) was 801, the goodness of fit index (GFI) and the adjusted good ness of fit index (AGFI) were
0.91 and 0.90 respectively, the normal fit index (NFI) was 0.98, the root mean square error of approximation (RMSEA)
was 0.017, and standardized RMR was 0.039. Therefore, the proposed model was found to be consistent with the

empirical data, supporting the main research hypothesis.

Keywords: Competency, Tennis Coaches, Tennis, Tennis clubs
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fanufiirfuarsfewinudmivinfwimuiia

']VU’\H’\B’J\*H’]‘T’N'I'ULHL%’\L
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A

NiNwe

AL

1, IvinwrAwuvulia

2. finuemsimdudasulufvimuda

3. ivinwrlumsiaviusunarlusunsunmsindauinfivimutia
4, Iinwensasu NMsEngon warmsusuiiualiuannsnves
wnivisluduinee gnsisnisiau waranssonmeaninfiun
wiutia

5. ivinwemsdaarsuaznisidygio wisliinivud lauas

Uﬁ\‘ﬁlﬁdﬁﬁa.x

VINWENITUSINEIUNE

1. msfinmzanuniugii uasviouiuiudduladuesied
2. msfimuduiusviniulnivn dunases wisgiiioades
3. wamsanbiiuiiswdssssuduing fenismivauasunivay

nmssauiuiuiiagiinaauieiu aasnvunssunmsuazinivg
R S A N
4, yjvanatiniwiiauAtaia wwa 97y Weud anau anuy

n -!Lﬂ?ugﬁ%t.ﬁ:’ﬁiﬁl,

anuFuWus

TEUIIYAAD

AUTTAULNENIN

29 =1 a
welnapunWImMuUilares

dluasmuiialuusene

Innen

nsaaans

msiduinnssy
wazwmalulad

N\

WORANTIU

o

mMsuanIeenausTlisnUfiRvasiwuvutia
2. Usenniuas U URnuaunsauesseusinvasdiinaauiv
wutia

3. L‘]L'M Wunuuagaiidiveniniv

4. fimuSulinTauuarnsamaIan

5. Wiauanamauniinfivn

6. Whnfanssuvieatvayuivimuliadussisainays

1. fimnnudnuarfuveulufiwunulia
2. Wiumuan Anuddny wasustlomivasivuvuia

3. Sanudnuarasvsilunisd Lw'v apufinuvuta
q

fanuinuaranuussowireaudnisveniniwn

I

1. inatiansadiaussgaladniwn
2. watamsanAmuAnaion aruiandna wagnismiuny
1rsuaivaninfwvislusuriindauuarnisuyadu

3. wiatanaaduuwAa@uan

4. WwAtANISH 1Y

5 u'ﬁmﬂﬂwsmiuzﬁﬂ'm3$|'Lamaumn.’u aty

1. anuannsamumisiduinnssunarvaluladaivaiiaiu

Yuadowiewauninfiwn

2. annsadanltutanssuwavvaluladaivaldatramnvay

3. AmnuannsasmumIwawInnssudmiunisinuiowamn
Vinwe

4. aunsaltvaluladadvadiowauilusunsunsindwiy

1. misl¥niwgnsinatau
2. msfeansiedoyansui isusylovdilunistindauuay
wvatu

3. msBaasiinnunszdu faise wasasaUsadiu
amsianumuzan dhlade

5. nmsafiadianssmlumsdeasfudnivviadmauites

‘U

q

u

Qi)

ﬂ'ﬁ'JQEJLiEN NN Glm’l?iiﬁiﬂ‘w’WWQﬂWWNNﬂﬂ@UﬂWW wiutlavesaluasimuilalulseinelne o N’]"\] v lanidunisnu

unfiv
ﬁgﬁmﬁumﬁﬁﬂ
Sumou fai

MsIeszesd 1 Jumsidedananin 135dun1valilisdn (in-depth interview) Qﬁmmfg WU 5 AU
Tngld38n5uuuLanzas (purposive selection) dsUsenaudae Qﬁsmmwwmiﬁﬂm F1uru 2 A AUF TR Aaoufn
wudalusgiuaminetds uagiuszaunisallunisaeuliningt 10 U gRnaeufwimudadivedlve S1uom 2 au uas
Hnfwunudafivedlng $1unu 1 au diedsaunfn dnvae uarUsuifuesdusznauvesanssougnain nsesdlofily

AauuuduNwaifdlATEie (semi-structure in-depth interview) kaglasizdayauwuuguily

MIASANTEERS UrIneduaaatuasuns Imenundnend

U 36 aUUN 3 \Wounuegy - SuIAL 2568



n539830eit 2 10unFITeSeiuna Iihnsfusunadeyatunqudietis 1l edudunmnimves
aussougynatingilnaeufimuiavesaluanmuialuussmealne dslunsimunvuianguiegsdmiunmsinsgily
Fumouil Sududeddnguioaiuualngweauas Tngldnguisnudaau (Rule of Thumb) nsrunadegsiildly
Nuidmsilvuelitesnin 10 wiwessunuiuwdslunuA sty 9 (Hair et al., 2010) warmisuadsiiivailalunng
Wormun 42 §20Usd dafu §Idermuanduiognasiuiu 420 au ngliisnsduognaine mndssrnsdadudfinasy
Anudavesaluasnuialuvssmalnefidung Soulifvamauinasumuiawisusznalng lunssususgudus
$1unu 686 AU Ledesilefild Ao wuvasuawaNTTAUEMSTIERNAuRwuTavesaluasuidlustmalne Faduwuy
Uszanauen Tneiaunanannsdunvainguglideya Ssusenaude 8 esdusenou Idud ssdUsznaudunnug 7 dusd
osfdsEnousuinuy 7 fudd esduszneuduauduitusseninteyana 4 fusd esduszneudungingsy 6 faued
osfUsEnouduiauaR 4 §aUsd aadUsznauduiniven 5 fus esdUsznaufunsAeans 5 fud wazesdusznay
Frunsliutanssusavmeluladiaia 4 faued Tnsuuvaeualdtinunisasiadeuaunsadailom (Content Validity)
mnﬁﬁimmw 3 au Tneileduiauaonadawiadueds 0.99 uaviidinnuidesiu (Reliability) waghatiuwindu 0.97
MInATE gharuAnfiuieafufldasssousdinasuivinuiavosaluanmuialulssmdlne Tasldanedowazdu
Deavunnsgiu ﬂmmiwmaaﬂﬂsmamaqmm%uiiauvrszﬂaauﬂ‘mmuumamiuaﬂuﬂiumwﬂ,‘ma g8 Maximum
Likelihood--ML adffildnsrvasuanudenndemnzanvosiausdanssougnisiginaeufiwimuiavosaluas
IuﬂizmﬂlwwaamuwﬂwaaﬂaLﬂqﬂsuaﬂw Ao AlA-awAl3s (Chi-square) m"l,ﬂ—mtmsauwm (Chi-square/dp) Al NFI
vl GFI (Goodness of Fit Index) A%l AGFI (adjusted Goodness of Fit Index) A1 RMSEA (root Mean Square Error of
Approximation) kazA1 Standardized RMR

NANT5IY
1. MIATERUULRUTBAIINN NN TRl T Y8y

A3devinsdunivel warihnisaaduiinuazsiusiudeya uonuezsUssinumunuudunivalfidvuali vinis
Aasgndeyalaenismanuaivesdeys Fwnarnnisdunivalasulanad

A9 1
ayunsaunIvalBeaniienvaussausgRnaeuiwmuisvesaluasmuialudsznalne
GHEFIE U
1. fuAw3 KL1: finnafifentuunum wihil waganuiuinveuvesiiinaeuiimuis
(Knowledge: KL) KL2: finnafifenfuimunmsvesyudusasdisiouayime
KL3: finnafifenfiumsdansiiufwimuia
KLa: finnufifenfuvdnuasnssuiumsinnisasufnimuia
KL5: finnafifenfuesdnsiwinasmsdnmsudeduinmuda
KL6: ﬁmmflﬁ&nﬁ’u”?wmmam%miﬁm%’uﬁugm
KLT: finnafifenfuansdesiudmivintumuia
2. uviny SK1: fvinweAnmutla
(Skills: SK) sk2: fivnuznisiadudesiluivimuia
SK3: dvinwelunsdaviuauuazTusunsunsindeninfwimuda
ska: fivinwen1sdeu msiindeu warn1sUsuidiuanuausavesinimiteludu
Vinwe gnsIsNIsLEN Wavaussan nvesinAninuia
SKs: fivinugnsdeansuazmslvdyana eliinfinidlauazufoalsgnsos
SKeé: fiinwgnsAeansmenwdangu
SK7: fivinwensuguneuia
3. AUALENRUS RL1: msfiamizanandudih uazvhausmruidulsiduetned
TENIYAAA RL2: Msfimnuduiusiiafuiinin gunases viogiiiAeites
(Relationship: RL) RL3: uansoenlimiuiasosssudufing denisauauesuallazniseausu

o

A U2 v U v a
Hutegrnaausigiu nasAIuNsTUNITHALTNA
RL4: UfjURsdednfmnlaeiledls wa 918 Wond mauwn aanugmaasugnakasden
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GUEERVE el
4. fungAnsIy BH1: n1suanseanausssulenuURvesinnuia
(Behavior: BH) BH2: Usenginaz U URnunnansauasseussavesinasuininuia
BH3: UftRnuluuuvegsiifivastindin
BH4: fianusuiinveularnsewalial
BH5: Tiansasan1Awntniu
BH6: WihsmRanssuvidoaiuayuivimuiauegsainaue

5. AUNALAR AT1: frnusuastureulufnimula
(Attitude: AT) AT2: wWiuRan Anudfy wazusslevivesinmuila
AT3: fiausnuazainstunisiludinaeuinimuila
AT4: fanusnuagamnuUsisauinenudnsavesinfm
6. AUIRINEN PS1: wafianisasiauseylatingum
(Psychology: PS) PS2: inATAN1TANAIINFALATEA AIUTANAIIR WANITAIUANDITUAIYRITINANN
wilywarindeuuaznisuasii
PS3: IANANISIETULUIAAGIUIN
PSa: nAdAnsAativang
PS5: WMATANTISIMIENENTNARLANDUATUUITY

7. MUNNSERENT ML msldwgneesdaiay
(Communication: CM2: M3deasmedeyansuiiu ieuselovilumsindeuwazudaduy
M) CM3: msfeansiianunsedu fansy uazassUsziiu

CMd: nsidenidderitonisdeansiianuvansay wWilade
CM5: nseiladansemilunisdeansiudnfwviesiieies

8. AUMSIEUIRNTIHN INT: pwasasunsliutnnssusazmeluladiavaiiiiauiuaioionamn
wazmaluladada Unnun

(Innovation and IN2: @ansadenlduinnssuwavimaluladndalaoganinyay

Digital literacy: IN) IN3: AansasUnN ISR IRnsSUdmsUNsEnle i ue

ING: a@runsaldmalulagfdnatienaunluswnsunisindmsuinium

28

NANTN 1 WARSENTIOUEININ WA R naauRwutlavesaluaswuilalulsewelng Usznausie 8 anu A 1) Anu

Y

e

ANNS 7 FUeY 2) muvinee 1 7 fUed 3) Auanuduiusseninayana 8 4 Ui 4) smungfnssu 8 6 fUed 5) A
VirAR 31 4 fU 6) amAainen 1 5 U 7) anunsdeans 3 5 fUR wae 8) aumsiuinnssunesmallagndvia i 4 s
2. MylwiesAUsEnaVaNsIauEIIREnaeufwmutisvesaluasmullialuuszmalne

HANITILATIERANNATNAVANNUS WU AusddanuduiusiulauinegwiidodAgneaddnseau 01 uag

€

Y

FUsRTAURS NANALRUSAIWA 0.17 B9 0.65 (Stevens, 1996)

A1919 2

ARz AN TBI VLN T YRS S UL AERnae R udavesaluasmudaludssnalne Tnesauyndiu
29AUsENaU X S.D. LAY
1. Auanug 4.40 0.40 1N
2. Auinue 4.39 0.42 170
3. nuANNFNTuSIEnIIUAAa 4.43 0.44 170
4. PAUNGRNITY 4.43 0.41 11N
5. AUNALAR 4.47 0.45 10
6. FUININEN 4.37 0.44 11N
7. §unsdeans 4.43 0.44 11N
8. sunsltuinnssulazinalulad 4.38 0.43 11N
39U 4.41 0.34 un
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1NA5N 2 dansARfglazAnd L uuIInTgINYesaNTIauEN AN A nasuiwinuilavesaluasinuila
Tudszmelng wuin Tegsaweglusyivunn danadewiiiv 4.41 wagdAndesuuninsguwiiiu 0.34

A543
A1804 Bartlett’s test of Sphericity uasaavilnyeas-lugai-soada (Kaiser-Meyer-Olkin Measures of Sampling
Adequacy MSA) vasaussausnnmidinaounwinuiavesaluasimuidaludsainalne

Bartlett’s test of P Kaiser-Meyer-Olkin Measures of
Sphericity Sampling Adequacy (MSA)
28382.741 0.000 0.908

PRI 3 WANITIATIER ANRYT Kaiser-Meyer-Olkin Measures of Sampling Adequacy (MSA) faviniu
0.908 warAnadiRves Bartlett’s test of Sphericity Ay 28382.741 fifeddayneadn (p=0.000) Jefimruivianzay
Tumsiesgriesausenaulunaeifunn Jslamhlulinseiesdusznauynd

msthauelnnaaussauzmsfwinaeufminuiavesaluasnuidulszmelne onsvasuanuaenndes
1935 Maximum Likelihood (ML) adfd1fnyiildlunisnsavasunuaenndosiminzauesanssausneimginasy
Awwnuiiavesaluasmudalulszinalneduteyalesedny Ae arla-awadasduivs (Chi-Square/df) Arla-aumas
(Chi-Square) A1 NFI (Normal fit index) fitl GFI (Goodness of Fit Index) #tl AGFI (Adjusted Goodness of Fit Index)
A1 RMSEA (Root Mean Square Error of Approximation) wagA1 Standardized RMR SRR A Y 42 FauUs
Tneluailiignvandulinansinssiewrusyneudsdududduiiaes

andsenau 2
NI5IATILONAUSENOUITNE U UA 9 UTIAD

Chi-Square=902.94, df=801, p-value=0.00689, RMSEA=0.017
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M54 4
AITIAIUNANNAUYINIT AT IR UsENO U U UA A UTIde A aauT IOy NIAWIEANaeuNwInulayesaluas
widaludsenealng

siiued Lneus AR NaUsy
ALY
Chi-square/df < 2.00 @oAAABINANNAURA 1.13 AN ALA
2.00-5.00 @enpdosnannaunslyls
NFI > .95 @onARBINANNTURA 0.98 AT ALR
0.90-0.95 @enadosnannaunslyls
GFI > 0.95 @onAdBINANNAUA 0.91 wold
0.90-0.95 @onnasinaundunslela
AGFI > .95 @onAaBINANNAUA 0.90 wold
0.90-0.95 @onnasinaundunwslela
RMSEA < 0.05 @enAABINAUNAUR 0.017 AT ALA
0.05-0.08 @onnasnaunaunslyla
Standardized RMR < 0.05 @oAAABINANNAUR 0.039 ALZAUR

0.05-0.08 @pnAaasnaunduna e

PNAITN 4 LLamwam'ﬁLﬂiﬂ“ﬁmﬁﬂi“ﬂauL%ﬁué’uﬁﬁuﬁaaﬂuLmaamiau“wwﬁwwmﬂaauﬁmmuﬁmm
dluasmuiialudszmalvensudiuud Tnendausuud wuin ela-aumsdusivsiamiiu 1. 13 miﬂ auaas (Chi- -Square)
Sty 902.94 Aiduusiennuludass (degrees of freedom) fAvINAU 801 ATl spanzan (GFI) sauvieen
il alnumnrauiiusuniug (AGF) fidwintu 0.91 war 0.90 mudy Adwdaruduund (NF) fewvinfu 0.98
Lagen RMSEA A1y 0.017 wagen Standardized RMR fldwvindy 0.039 Faaguiiseuivauyfsmumdniian luna
ndudenndesizaniutoyalisUsydng

M54 5
HAMTAATIViRIRYTENa UGS IR UTaesesaNTTAUE M ITERnaeuRwudavesauanulaluysyvelne
asAUsEnav dhwinesdusznou ,
b B SE t "
KL 0.87 0.87 0.07 11.57% 0.76
SK 0.99 0.98 0.07 14.15% 0.97
RL 0.90 0.90 0.08 10.81%* 0.81
BH 0.95 0.96 0.08 11.34% 091
AT 0.89 0.89 0.09 9.62% 0.78
PS 0.87 0.90 0.08 10.47% 0.80
™M 0.97 0.97 0.06 14.42%* 0.94
IN 0.88 0.91 0.06 12.90** 0.82

aad

N9 5 wamsnimiinasdussnaunuiy umLUumﬂmum wazdltydAynsadanseau .01 v lagenu
ﬁﬁﬁmuﬂmmmmymnmqm AD Fuvinee (SK) :uﬂmmuﬂaqﬂ‘uixﬂaummgmmmu 0.98 F1unnsdeans (CM) den
thwiinesusenoumnsgYindy 0.96 fumgfngsu (BH) frnutnesuszneuanasgiuaiiiu 0.96 dunstiuinnssy
wazwalulad (IN) Sardwiinesdussnoumnsgiuwiidy 0.91 duauduiusssainayana (R fledutnesdusznay
1ASFIIIAY 0.90 Fudeiven (PS) Srnthuinesdsznauinsguviniu 0.90 fusiaund (AT) Sanindnesiuszney

WINIFIIU 0.91 Uazduans (KL) andmineddusenauinnsg ity 0.87 auadu
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A1314 6
AIAITIENYDNEUIUEN (Construct reliability, Pc) Y894n153ATIeaNAUTENOUITIEUE A 1A UTIaD

CINIEON AMaiies (Pc)
KL 0.79
SK 0.80
RL 0.68
BH 0.76
AT 0.68
PS 0.65
M 0.77
IN 0.72

INAITN 6 LARIANAIITIBIRIFILUTUHS U Aurinue ﬁmmwmﬁmqﬁ (Pc=0.80) AuAN3
(Pc=0.79) fAAuilegs snunsioans (Pc=0.77) Slmanuiiivsgs sungingsu (Pc=0.76) fiAraniiosgs sunisld
uinnssuuazineluladiavia dAnnufiesgs (Pe=0.72) sunnuduiudszninsyana fmnuiiiesgs (0c=0.68) fu
firund flAAnaflesgs (Dc=0.68) wasudninen dAamnuniiesgs (pc=0.65)

aAuTENa
aussouzvemstaiinaeufnimulavesaluasinudaluussmelneigiseldAnwuasinutulaendguglviyai
fianusuazusvaunsaldiufmmuliadueged wazihlulesziedusznoy N15ATIIEBUANAITNAIIUMLNZANVDY
aussougneimginaeuivinuiavesaluasnuialuseindalve Togldnsinsgiesdusznou@eBudu nui luaa
fiauaenndewmnzauiudeyailalszdnd wandiiiuhaussaugmesimifnaeuinmuiavesaluasmuilaluuszine
Iney Usgnaume 8 aedUsenay Ao MuAus A1uvinyy Auaudutussenineuana AUNgRnTIN Auviruad fu
I0inen funsdeans wagdunsliuinnssuazneluladfidva daaenndeafunseunnAnuarauufgiunside wasidu
nsevaNsIAULIYsANNsTidenndsiunguiinetmaninsimuazinAnnisiannimnganududdlussdvaina
(International Council for Coaching Excellence, 2013) stwzsﬁnaauﬁ‘mmuﬁaﬁﬁamsauz%mmmﬁwmﬁﬂamw
vostiniinlugindiingeqn uazinwnnsgiussiuanuannsalineyldesveuiu faaenndosiunanisdinyives
Sawangphol et al. (2020) wu31 {Rnasufuulavesasumuiaauauuialsemelng lunssususgudug aslasu
nsawaussaugly 4 6w Ae duanug dwinee Auauannse wavdnuaudnuae WaunsaufuRnuldead
Usg@nBnn wagaenAdasiyu Kunnara & Terason (2020) lafnwinud aussausvesinaeunnueaa1Inlsenoun e
6 su A suALy iy SuANLaNITY SuANLAAIUABIRUAULES AuyAdndnuNrUsESIYARa wazsy
ussgslardousstunielu uenani nenitedululufimnadeatusasaonadesiunamsfinuives Motta et al. (2021)
Falswuin anufuazannuannse Wuaussousfiddydmsuifinaeufivn racket sports (nuda amiow wusiiudy uas
widawmuila)
n1sefusraTBduresaNTInuE MR A nasufwinudavesaluasmuialuvsemalne audmdn
AMudAYYeteRUsTNoUTinuIl Aunee ﬁmﬁmﬁ’nmmﬁﬁ@umﬁ‘qm so9maIAD A1un1deals AungAnssu
sunsiuinnssuuasmnAlulagfivia duanuduiussenineyana MuIsive Muiruaf wasauaus nuEau
1. frudinee dendminanuddganniian msenadudinaoudifidnenmilannsatmadniwily
Usvauanudisa vielugiamuannsgeanvesusazay vonneulusdafwidu q ud Sududesiinnuannag
ey (Romanova et al., 2023) Meewuiu luuesinmsesunaiiafuinueuiedsnslumsuiifodliiome
semmhanudlavesinin fnmudaduinidvnvensiedeulmuasinuznsiauiivarnuas filnaeufimuia
Fudusesufifvinueliinfnfifiunugluiunsesuis FsusnanvinueiieaiuAvimuiauds invedu 9 Mfudes
wazdimudaylidesluniniu lawn nmsandu nsdnviuaurazlusunsunisindgen nsuseiliuanuaInsavesinfiu
MTERNASSANTIANINNI9NY NsARENSFIETEMTIN 9 MIUgumeua uaznslinwSingy mnuansaRvanvan
vosfinasumniimsthunausausgasiazdulssleviedsbwiofiiinaeunazinfun (Reverdito et al, 2020) s
wnradanainhliaussoussuinuzvesgiinaoufwimuiavesaluannuialulsamele fehminanudidgun
fign Jsaenndeaiu Sawangphol et al. (2020) lsnanlasasulii ginasufmimuiazdosdivinuglunnaufiuia
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2N

Huathad finurlumsaounadmguiasdwion Srnvrlunsdeansiif wazilinurlumstismdeuaznisuguneiuia
wazvndugiinaouiiagsnunsudsiuinnousdudiifianuiuasszaunsaliduogned Sestsduaiiliniuflinaoud
fidnonn wazifunanfutninsngae (Anderson et al,, 2021) uwazaenndosiu Kunnara & Terason (2020) filananaly
1 aussouriinueiduaussausiddguesiinasunueanlulnedn

2. $unsteans Wunisdeansseninadiinaeuiuinfn wazsullusyanady 9 Afertes nsdeans
Dudeddy iseldiesuslussninamsiindenuazutstuwiiu Swuluiduaaunsalunivialusneae nsdeasidl

a 1%

UsvAnBnmaradsaudlaseninedfoans Sugvilvussauimanemuiild®ily (Hamzah et al., 2022) fathmanglu
nsfndentaznsutedy wwamslunsieansifiussansamdmiugiinaeufvinuda laun nslinwgniesdiau
nsdeansisiieyaetnansuinu nsdeanstianunsedu fanse Wilade asaszidiu uazliinsemlunsdoans Ssaenados
fu Sawangphol et al. (2020) l¢inanliin {Rnaouiumuianisiinisdeasiia Tnefinsnaiignaamas wanzauiv
AYININNE TLEES wardenndoeiu Sampahanssit et al. (2021) Ingldnanaliin nsdeansiludiaia MNERNERY
laifiausvdeldiisniseansitlimnzanorainlidnfwlid ladesdadlemiidosnisdears SsmslianudidyFes
nsdoans uenanildsaenadoaty Voravickositt (2024) Fanamlasaguliih avssousymmanwiduaussousdidarsndy
Tun1sufumau

3. §unginssy wonssuvewfinaeududsiivsuenisnuinuusvosfindeunuty 4 msuanseen
ysfumgnssuiarzaueylivangan wdmansenusereialiinaeunariindun mnzoraiaidungfnssmdeunuy
Tnglanzegadsluinfmniidue vy vnginaounanmgin ssuiiafineUssasdiazdsmalumeuin udlumsnssiudg
mnginaounanamainssudilingauvielsifisUsrasdfrdmalunsau deu flnaoudsnslinmuddnlunsuans
wAnssusing q Fangdnssuiifiaesrasddmivinasuiwmuiad msuanseeniitetfunuuegsitfsedni Taun
nsuanseenausTInuiRuazaunsouasserusiave i nasuiuivuila Lazn1suanIeanAILAMEN YYD
filnaeufinimuiiaegeileandn deaenndesiunanisdnuives Sawangphol et al. (2020) Tnvagui filnasufiunuia
Fesiimnusviiaveu Basiulundnnis asserussamdndn farudede qase Wudldilnensdnuduaivineins
Arwimmthiiviuady fyadnamid uismemmnzan Wemedonnsauassaadlunnlonma uazuonaniazdoady
HAvaareg1eaieds Todndfunuenisludorenauararmguaiud ludfifaruannsalunismuguetsualves
auedldfueten wazuanseondsnnusiulalunuies (Tongkampanit et al., 2020)

4. funsliuianssanazmalulad anuasolunsiuinnssusazmeluladfdvadudidfyuas

'
v a o o

fannudnduenadedmiudinaeuiumuia imsgludaguldfinsihuinnssumazinaluladfdvariiuasionldluns
fAnden maaunTusunsumsiinuasnsudedu ilewanninfwlugiamnuansagn Sseadenlildegraumnzauuas
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Abstract

This integrative research review aimed to synthesize the youth’s cognitive flexibility components in new
normal era. From here, a research question was developed: What is the youth’s cognitive flexibility components
in new normal era? It is an integrative literature review research. The research process consist of problem
identification, searching and selecting literature, data collection, data analysis and synthesize, and data
presentation respectively. The research instrument were Statement for Reporting Systematic Reviews: PRISMA and
Critical Appraisal Checklist Table. The validation based on 5 experts’ judgment and data saturation to include a
component as youth’s cognitive flexibility components in new normal era.

The synthesis study has shown that the youth’s cognitive flexibility components in new normal era consist
of five components: Situation Awareness, Willingness to be flexible and adapt to the situation, Self-efficacy in being
flexible, Need for cognition, and Flexibility in Problem Solving. The results of this research highlight the importance
and need for experimental studies that test the effects of programs specifically aimed at developing youth cognitive
flexibility. These studies should encompass the context of transitioning to a new lifestyle base to enhance the
ability to effectively cope with VUCA World (Volatile, Uncertain, Complex, and Ambiguous) situations.

Keywords: Cognitive Flexibility Components, New Normal Era, Youth, Cognitive Flexibility
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Frinlvivesnvulumsideaded

Tuil 5 niiauedoya (Data Presentation) Tudumeud {3dsthiausnanisdunsizs A

3

a

Y
AUIIEHEA W BYINANUTLANANITIFET I UNI5T ULEIR UBLIAATILAAT B9 TN1TUUTIUINITTUNT T UTTEN8
eazBeaomiinerdosmuidndeyanuiifevessaiunidnuluiitnde davdenuesdusznounistangu
a

[

nadgayrlunisdsunlasd it dinlndnunuimianisinauetey

U

YIUINIT FUAIMTUNAULLUAANTBTEULAIATINTDULWIAAT U LazaAUsT1898991M19n15I8 LT ULFY
(Christmals & Gross, 2017)

a v

Tu35 3T W UUNUNIUITIUNTTULTS

NAN133Y
H3deverdnaueUsziiunnsiaaeusonIsdf i edunesauseneunisang unadgailunis
WasuwUadgudddinlval munnsie 1 dadl

MsASANTEERS UnInenduaaatuasuns Imenundsend || 110
U 36 aUUN 3 \Wounue gy - SuIAL 2568



M99 1

msaunTIzviesaUsEnaunIsianegunedyg lunsuasuuiasgsvanginlvvee1avu

13
29AUTENBUVDY
MIBANGUNI
Usyayn

Eslinger, et al. (1993)

Martin, et al. (1995, 1998)

Rommelse, et al. (2007)

Dennis & Vander Wal, et al.(2010)
Roberts, et al. (2011)

De Vries & Geurts (2012)

De Bloom, et al. (2014)

Oshiro, et al. (2016)

Gabrys, et al. (2018)

Yu, Beckmann & Birney (2019)
Rahayuningsih, et al. (2020)

De la Pera Alvarez, et al.(2021)

Jiatong, et al. (2021)

Inozu, et al. (2022)

3

MINATIEHLTS
ATING W30 N3
finu wie Msti
WANAMGRN

]

]

]

]
]
]
]
]
]
]
]
]

]

]

AvEnIalunIg
fudnsedunens
\denegemaniany
Aommssiiingy
Tudin vise addeygn

nsnsgtdnslunng
anunisaliniaiden
wazSidenlaogne
wanvang

msiWalasuluns
gavguuazUu
wWhendisieaemimsal
wensilala

nssudANaNne
YosnuLeslunig
avgu vve mItud
PREINTOLALDS
Tumsmiuaues

msfuiualiuaing
gIndIATIEINSa
auAsld vise N3
Fuds

NINANUNAS 3D
ANUASALUNTS
USuildsunis
povdUawRadIwTan
o msUfudsu

nN13AIUANMIIIAR
1NAINISIRUe]

ANUEINTOLUNg
as$amadeniunig
Suilosipannunisel

MIASANTEERS UrIneduaaatuasuns Imenundnend
U 36 aUUN 3 \Wounue gy - SuIAL 2568

111



https://www.ncbi.nlm.nih.gov/pubmed/?term=Gabrys%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=30510530

—
o
Rl —
o — —
s = S
— —~
—~ © ] S <
5 2l = | ® ] |l gl =
~ S
29AUTENBUVDY a5l 21 <1 2T | S| =
—~ ~— S — o ~— — c . ()]
R - I © = [ o — © = = - =
A ] o 'Y = = o ~ g ) — o N ~ <N
NIYANRYUNN ) X = 5 S £ = b=y IS < ] g S N 57
= = o ° = 2 © S ~ - = £ = <
= g c ; S
Ty sl |8l s =8| s| | =] c|B|<]| = :
I AeY] 4 o > > - - © © m© on © =
9] — 3 9] ] + + IS £ = °
- o < 3 ; P € o @ ~ c 9] o ‘5
9] - [ « £ @ S G % o] ] a oh )
on £ € = = = 2 o X ] > c 5
c [ = j= (a2} © ]
£ £ £ c Q = @ = e} . e = 2 §
F S 9] o) w ) ] © S ) o ]
] > < o o o o o U] > o o = £
o VL!I 1
g1NaIuINLANBYN

AN 938 NS
Usudiua ¥ Ms
ady

ANUARES19ETIA

m%‘ammawmia‘luDDDDDDDDDDDDDD 4

N15A3193UNDY Wifn
leegmannane

nsUTulse uasudly IR N N i i 3

Ypmaemaunaeu

AsUasuslasau

R RrTRIGRRIER Voot oottt ot et oo 3

msUSuasuay
aula

mMsbinatlunisneu
aupwaATIRANAR
wemsisanan | L | (OO (O (O (O (O (O (OO (0 (01071 3
ldlunsusumiil
gl

msliSeus vide n1s 100l agltotoltototoltolo toln 3

lalaluswaviden

anuduuddunisian Ol ogltotoltoltotoltolo oo 3

VRRPBS P RNGY

nshlgausunisin

w%amiﬁﬂawﬂuDDDDDDDDDDDDDD2

ASANIUNITA
UANANDENITINGD

mssuiieosnstanegu | U (O |00 |0 (O (O (O (0O {O (0O (0O (O (O (O 2

NAITN 1 WUN aiimﬂiiuﬁ'ﬁwLauaaaﬁﬂisﬂauﬂﬂiﬁwsjuma{]iyzyﬂumiLU?%WLLU@Q@W%%%%’IWJ
gouvy Iadnsiauienudenndewiuuiunanunsaiiidnw wu anmdymniside Tausssy Yssam
e Huku nelfiAnerudaaudund a.e 1993 auis U a.6.2022 $1uau 14 unArangIuteua Elsevier
(Science Direct), Pubmed (MEDLINE), SAGE Journals, Frontiers, PloS one, JRAMathEdu, Springer wag Taylor &
Francis Wlevihmsiasgimdfgymnuin ansnsaduunld 17 nguesduszneu waziilovhnsiisesinnumsneves
osfdsznoudnaniimun wuindauiiudeutugs SddnsduaneinuanuaenndesiuiuuunAnnguiuas
viumesingusrasnisiduasillfesdussnaumsBangunsdyglunsdeunUadguiddinlmvesemaou
duns1eaile 6 serUsznau laun 1) madanisgeniumsiasuntas, 2) nsasewinluaaiunisal, 3) nsld
Seus, 49 MTATEdmsIng, 5) nMsmiiuaues, 6) nsuiltedynidaieassd

MIASANTEERS UrnInendeaaiunsuns Imeadeand || 112
U 36 aUUN 3 \Wounue gy - SuIAL 2568


https://www.ncbi.nlm.nih.gov/pubmed/?term=Gabrys%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=30510530

nMnUsENaU 1

agunsyuUNITAUATIYeIAUSYNaUN SRV un 9Ty g lumsiaguuasgsiadinlvavee vy

v '
[ a o

Jun 1 mssgyanndymitungniside

A 4

v
[

JUN 2 MTAUTLALLADNITTUNTTY

Auaunalugutoya Open Access Journals laiun Elsevier

A

(Science Direct), Pubmed (MEDLINE), SAGE Journals, Frontiers,
PloS one, JRAMathEdu, Springer uag Taylor & Francis

p3d0UTIINTUTEHUTAN Ay
f15a0MEAY Inuin1sARN thasinsAneen

v
[

Ui 3 MITIUTIMNTYA

JUN 4 NFIATIEVVOUAATNITAWATIEN

Y

\ 4

MTIAABUBIAUTENOUIMNELTE W8 5 Yy
(use/liwdla/lsdiiusae)

\ 4

'
a o

{198UTUUTImuTalauBL UL IUTOLADUA

\ 4

i 5 Msdnaueteya

_I— FIUTIILNTEUN WRlEM TR 5 Yy

SIUTIAWNTNUMIUITIUNTTY

UszLliu Statement for Reporting Systematic Reviews: PRISMA
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1
1
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1
1
1

Y ® N o ;AW

. ?L‘(EJL%EN?EU‘QﬂﬁiVIUVI’Ju’U?JUL‘YJWﬁimﬂ‘E‘EN, mummﬁmnﬁmﬁu‘swu

aw o

2. aglassaihwesniAdenuszneuie an anuddyrselym gusvasd undeiunvesdoya
nawidadn fAneen nauiiegns nsldnismeass Bmseseiwarduaszinide nanside dedrin
a3U warmsthluldannsdunuiidfy
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0. 83uUeTBM3AedoyaaNauide (Data extraction)

1. fimssrysagliimnumnedhudsiiing fidesnsifiuieya

= ad P

2. sduneieismsldlunsuseliuanuidesduniseafivesnuidousaziios

warsvyhifimslinmsusadiuilunmsdaaneideyasdils

3. fimsszyfamdnnsasunannnmsin

4. guefidiinsdanisdeyauaznsrunanmAfevesniAfenarstudieniu
5. spyTsmsuseiiunnudideswesuie

6. euefieiinsiaTzsideyaifisnfin 1 sensitivity w3e subgroup analysis 138 meta regression

17. spyfiedrununiddeildzumsnsasaey msUsziuitodadi uasvanaiidaosn

18. TusrwiTeusiasiFos fmshiauednuusnsisdoya ssovnminmana wieuiisnadeiimesmids
19. Yuausdeyamdoimsdidawasnideudazidos

20, WnaueazUiamdelun e idetomn

2
22. Juauenamsvszdfiueudidedduynauifefidnm

- EUsNATDIWANY FIUVIANT9A LRI wAE measures of consistency

=

P

23. ﬁwLauamﬁmiwzﬁﬁﬁagaﬁwﬁu Wy Sensitivity %58 Subgroup analysis

24. a3UmsAuny

25. piuseiesifinvesnuideilussdumidouasuadng

26. tiduefemsuana warsmnelaeamsa waznsilUidlumsisenduiely

27. usssfauvdsiiumesyuitaduayunuide nsafuayuundedoyn unumvesatuayuyuniside

AMsIAsIEilen (Content Analysis)
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Abstract

This Research and Development (R&D) study aimed to: 1) analyze the existing learning ecosystem in
Education Sandbox, Chiang Mai Province; 2) develop a digital learning ecosystem model to enhance digital literacy
of students in the area; and 3) evaluate the effectiveness of the learning ecosystem model and improve students’
digital literacy. The study was conducted in three phases: exploration, development, and implementation. The
participants consisted of 129 stakeholders involved in a needs assessment, 10 experts to validate model
development, and 258 school students participating in digital literacy enhancement.

The research findings revealed: Phase 1) An analysis of the existing learning ecosystem across five
dimensions including people, content, process, technology and learning culture. There was a significant differene
between the current state which the mean ranged from 3.62 — 3.93, whereas the mean of stakeholders’
expectations ranged from 4.37 — 4.49. The priority needs were identified in the "Content" component (PNI_modified
= 0.207), followed by "Technology" (PNI_modified = 0.188), particularly regarding artificial intelligence content, and
increasing access to digital technology resources and devices. Phase 2) The developed Digital Learning Ecosystem
Model comprised five key steps: (1) Policy and Vision Setting, (2) Preparation, (3) Technology Implementation, (4)
Cultivating Learning Culture, and (5) Evaluation and Improvement. The model was evaluated by experts as having
a very high level of appropriateness (Mean = 4.65, S.D. = 0.49). Phase 3) The learning ecosystem model was
implemented according to the proposed plan, aiming to build a learning culture, to enhance digital technology
integration for teachers, and to provide the knowledge of digital technology for learners. Students' digital literacy
skills significantly improved after using the model, with the mean score increasing from 2.94 (pre-test) to 3.73 (post-
test) at the .05 significance level. The most notable improvements were observed in practical skills and
collaborative skills. Furthermore, stakeholders expressed high satisfaction with the model, noting its effectiveness
in building confidence and fostering a sustainable digital learning culture. It is recommended that schools,
especially in Education Sandbox areas or underserved regions, adopt this model to systematically strengthen digital
literacy. Emphasis should also be placed on ongoing teacher development, technology investment, and
stakeholder collaboration to ensure sustainability.

Keywords: Learning Ecosystem, Digital Learning Ecosystem, Digital Literacy Skills, Education Sandbox
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Introduction

Digital literacy competency has become an essential skill in the 21% century, allowing individuals to
effectively navigate and contribute to the modern digital society (National Science and Technology Development
Agency, 2020; Centre for Strategic and International Studies, 2024). Since digital technology continues to transform
education, workplaces, and daily life, digital literacy plays and an important role as a foundation for lifelong learning
and adaptability (Atchoarena et al.,, 2021; Fowler, 2023; Reddy et al., 2023). However, access to quality digital
devices and education remains unequal, especially in rural and remote areas, where resources, infrastructure, and
training are often inadequate. In Thailand, rapid digitalization has highlighted a significant digital divide. While urban
areas benefit from better access to technology, rural areas confront persistent challenges, including limited internet
connectivity, a lack of digital devices, and insufficient training for educators. These issues create critical barriers,
preventing rural learners from participating equally in digital opportunities.

Chiang Mai Province was one of the education sandbox initiative project, particularly in Fang District,
representing a strategic approach to addressing these challenges (Edu Sandbox, 2023). Fang District is characterized
by its diverse socio-economic landscape, blending urban and rural elements, which makes it an ideal testing ground
for scalable educational interventions. As a designated area for piloting innovative educational practices, the
Education Sandbox provides a unique opportunity to experiment with and refine models for enhancing digital
literacy (Limsuwannarot et al., 2023).

Prior to the intervention, a preliminary survey revealed that the digital learning ecosystem within the target
schools lacked systematic planning and management. This issue was further exacerbated by the inadequate of
academic literature and research specifically addressing digital learning ecosystems in the Thai context, leaving
educators with limited guidance. Learners were thus deprived of appropriate and modern knowledge organization
essential for their development. To address these systemic gaps, the community-based research approach was
employed in order to gather in-depth insights from local people. Engaging the community is crucial for clearly
reflecting the current state of the locality and identifying their specific needs and aspirations regarding how the
digital learning ecosystem should be managed. This approach prioritized active community participation, based on
the premise that community members possess the deepest understanding of their own context.

To provide a theoretical framework for this initiative, the concept of a "Learning Ecosystem" has emerged
as a holistic framework for addressing educational challenges. Unlike traditional isolated learning methods, a
learning ecosystem emphasizes the dynamic interconnections between learners, educators, content, and
technologies within a specific environment (Global Education Futures, 2020; OECD, 2020). When applied to the
digital domain, a Digital Learning Ecosystem integrated diverse digital tools and platforms to facilitate flexible,
personalized, and collaborative learning experiences (Belessova et al., 2023). Some previous studies have indicated
that a well-structured ecosystem significantly enhances students' digital competencies by fostering an environment
where access to technology is seamless and supported by a strong learning culture (Chuenchom et al., 2021; Pinto-
Llorente et al., 2024).

This research aimed to bridge the digital literacy gap in rural education by developing a context-specific
Digital Learning Ecosystem model for the Education Sandbox in Chiang Mai Province. The model integrated key
local components: schools, families, and communities with digital technology to enhance access and learning
outcomes, aligning with Sustainable Development Goal 4 (SDG 4). Furthermore, this study contributes to the
literature on educational innovation by providing a practical framework for co-creating solutions that are both
effective and sustainable. By developing and evaluating a model tailored to the needs of stakeholders, this research

intends to provide actionable insights for narrowing educational disparities in the digital era.
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Research Objective
1. To study and analyze the current learning ecosystem in the education sandbox Chiang Mai Province.
2. To develop a digital learning ecosystem model that effectively enhances digital literacy skills of learners
in education sandbox.
3. To improve the digital literacy skills of students and evaluate the implementation of the developed

model.

Research Framework

The research conceptual framework in this research comprised some vital theories consisting of: learning
ecosystem components which had to be considered as a part of phase one data collection; digital learning
ecosystem model, digital literacy skills.

The Successive Approximation Model (SAM) as the guiding instructional design process. It consists of three
main parts corresponding to the Research and Development (R&D) phases: 1) This included the five key
components of a learning ecosystem: People, Content, Process, Technology, and Learning Culture, which served
as the framework for the needs assessment in Phase 1. 2) This stage focuses on the design and development of
the Digital Learning Ecosystem Model driven by the Successive Approximation Model (SAM). This iterative approach
was employed to systematically construct and refine the model, ensuring it effectively integrates local community
contexts with digital technology to support learing management in the Education Sandbox. 3) The key outcome
is the enhancement of learers' Digital Literacy Skills, comprising practical skills, thinking skills, collaborative skills,

and awareness skills.

The developed research conceptual framework is illustrated in Figure 1.
Figure 1

Research conceptual framework

Digital Learning Ecosystem

Learning ecosystem Digital Learning Ecosystem Digital Literacy Skills
components: Model of Learners

® People ® Policy and Vision Setting

® Content | ® Preparation > ® Practical Skills

® Process ® Technology Implementation ® Thinking Skills

®  Technology ® (Cultivating Learning Culture ® Collaborative Skills

® Learning Culture ® Evaluation and Improvement ® Awareness Skill

v v
Digital Literacy Improvement Plan in Education Sandbox

This study utilized a Research and Development (R&D) methodology, structured into three phases: 1)
Needs Assessment, 2) Model Development, and 3) Model Implementation.

Phase 1: Exploration and Needs Assessment

Research Design: This phase involved assessing the current state of the learning ecosystem and identifying
needs through surveys and focus group discussions.

Population and Sample: The population consisted of stakeholders in the Education Sandbox, Fang District,
Chiang Mai Province.

The sample comprised 128 participants: school administrators, teachers, students, and community

representatives, for the survey, and 30 key informants for the focus group discussions.
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Sampling Method: Purposive sampling was employed.

Justification: The sample was selected based on their direct involvement and role in the Education
Sandbox project to ensure the data reflected the actual context and needs of the area.

Data Analysis: Data were collected using questionnaires and analyzed using descriptive statistics (Mean,
S.D.) and Priority Needs Index (PNI_modified). Qualitative data from focus groups were analyzed using content
analysis.

Phase 2: Model Development

Research Design: This phase focused on designing and refining the prototype of the Digital Learning
Ecosystem Model.

Population and Sample: The key informants were 10 experts specializing in educational technology,
learning ecosystems, and curriculum design.

Sampling Method: Purposive sampling.

Justification: Experts were selected based on their specific qualifications, possessing at least five years of
experience in their respective fields, to ensure the validity and quality of the developed model.

Data Analysis: The model was evaluated using an evaluation form. The data were analyzed using Mean
and Standard Deviation to assess the suitability of the model components.

Phase 3: Model Implementation

Research Design: The developed model was implemented in pilot schools to evaluate its effectiveness in
enhancing digital literacy skills.

Population and Sample: The population consisted of 1,577 secondary school students from six schools in
the Education Sandbox, Fang District.

The sample consisted of 258 students.

Sampling Method: Purposive sampling was initially used to select the participating schools, followed by
purposive sampling of students within the target level.

Justification: Two schools were selected based on the criteria of readiness and willingness to participate
in the full implementation process. The sample size was determined based on the criterion of 10-15% of the
population (1,577 x 15% = approx. 237), making the sample of 258 students sufficient for the study. Additionally,
simple random sampling was used to select 10 students from each school for focus group interviews to provide
in-depth feedback.

Data Analysis: Data were collected using the Digital Literacy Assessment Tool (pre-test and post-test) and
satisfaction surveys. Data were analyzed using dependent t-tests to compare scores before and after

implementation.

Research Instruments

The research instruments used in this study were examined for quality by three experts in educational
technology and measurement. Based on the experts' suggestions, the instruments were revised, and the validity
values were calculated. The details of each instrument and its quality validation are as follows:

1. Questionnaire on Current State and Needs was designed to collect data regarding stakeholder
perceptions of the current learning ecosystem and their expectations. It consisted of 30 items using checklist and
Likert-scale formats. The content validity was verified by experts, yielding an Index of Item-Objective Congruence
(I0Q) ranging from 0.67 to 1.00. The reliability of the questionnaire was tested with a try-out group, resulting in a
Cronbach’s alpha coefficient of [0.87], indicating high reliability.

2. Semi-structured Interview Questions was used to gather in-depth information about challenges and
needs through focus group discussions. It comprised 10 open-ended questions covering the learning environment,
digital tools usage, and skill development. The questions were validated by experts for clarity and relevance, with

IOC values ranging from 0.67 to 1.00.
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3. Digital Learning Ecosystem Model Evaluation Form: This form was used by experts to evaluate the
suitability of the developed Digital Learning Ecosystem Model components (People, Content, Process, Technology,
and Learning Culture). It consisted of 20 items. The items were validated for content validity, with 10C values
ranging from 0.67 to 1.00.

4. Digital Literacy Assessment Tool was adapted from Chuenchom et al. (2021) to evaluate students’
digital literacy skills before and after implementation. It comprised 30 items assessing practical, thinking,
collaborative, and awareness skills. The content validity was verified by experts (I0C = 0.67-1.00). The reliability
was tested, yielding a Cronbach’s alpha coefficient of [0.85].

5. Semi-structured Interview Guide (Feedback) was used to collect feedback on the usability and
effectiveness of the model. It consisted of 10 questions. The questions were reviewed by experts to ensure
language appropriateness and content validity (IOC = 0.67-1.00).

Data Collection Procedure

The data collection followed the three phases of the R&D process. In Phase 1, questionnaires were
distributed to stakeholders, followed by focus group discussions. In Phase 2, the draft model was presented to ten
experts for evaluation and refinement. Then the digital learning ecosystem was structured regarding results from
phase one and the suggestions and recommendation from experts. In Phase 3, workshops were organized for
teachers, followed by the implementation of the model with students. Pre-test and post-test assessments were
conducted, and post-implementation interviews were held to gather feedback.

Ethical Considerations

Approval for exemption from full ethical review was granted by the Human Research Ethics Committee of
Chiang Mai University. This research adhered to ethical guidelines for studies involving human participants.
Generative Al tools (OpenAl, 2025; Google, 2025) were utilized for grammatical checking and language editing of

the manuscript.

Results

The results of this study are presented in three parts, corresponding to the research objectives and the
R&D phases: Part 1 presents the analysis of the current state and needs regarding the digital learning ecosystem
(Phase 1); Part 2 describes the development and quality evaluation of the digital learning ecosystem model (Phase
2); and Part 3 reports the results of implementing the model on learners' digital literacy skills and stakeholder
feedback (Phase 3).

Phase 1: The Condition and Needs of the Digital Learning Ecosystem

The analysis of the current state and stakeholder expectations focused on five key components: People,
Content, Process, Technology, and Learning Culture. These quantitative findings were corroborated by qualitative

data from interviews and focus group discussions, as summarized in Table 1.

Table 1

The current learning ecosystem and expectation of stakeholders

Current Situation (D) Expected Situation (1) Needs(I-D/D) Degree of

Details of Items Mean S.D. Mean S.D. PNI modified importance
People 3.86 0.56 4.44 0.75 0.150 4
Content 3.62 .059 4.37 0.78 0.207 1
Process 393 0.65 4.46 0.75 0.135 5
Technology 3.73 0.63 4.43 0.75 0.188 2
Learning Culture 3.81 0.54 4.49 0.72 0.178 3
Overall 3.79 0.59 4.45 0.75 0.174

MIASANTIEERS UvnInendeaaiunsuns Imeadeand || 123
U 36 aUUN 3 \Wounuegy - SuIAL 2568



The findings revealed significant gaps between the current state and expectations, highlighting areas
needing urgent improvement. There was a significant difference between the current state (Mean = 3.62-3.93) and
stakeholders’ expectations (Mean = 4.37-4.49). The Modified Priority Needs Index (PNI_modified) results indicated
that "Content" (specifically learning and professional development content) required the most improvement
(PNI_modified = 0.207), followed by "Technology" (PNI_modified = 0.188) and "Learning Culture" (PNI_modified = 0.178).

To provide a deeper understanding of these gaps, qualitative data gathered through interviews and focus
group discussions were analyzed. The specific insights regarding the current state and challenges for each

ecosystem component are detailed in Table 2.

Table 2
The summary of content analysis from the interviews and focus group discussion
Component Current State and Identified Challenges
People Administrators highlighted the need for a consistent professional development plan within school
policies. While some teachers expressed moderate confidence in using digital tools, most students
showed varying digital literacy levels, with notable weaknesses in utilizing advanced applications
such as AR/VR tools.
Content Digital learning materials were found to be lacking. Approximately 70% of teachers reported
difficulties in implementing new digital technology content in their classes.
Process The processes and methods for delivering digital technology knowledge were limited. Online

collaborative learning activities were utilized infrequently. Traditional teacher-centered methods
remained the primary pedagogy employed in classrooms.

Technology  Limited internet access and insufficient devices were identified as major barriers to learning activities.
Over 60% of respondents highlighted infrastructure challenges in their schools. The need for open-
access, tailored digital content was strongly emphasized by all stakeholders.

Learning While schools were gradually integrating technology, a digital learning culture had not yet been fully

Culture established. Furthermore, parent and community involvement in learning activities remained low.

The content analysis in Table 2 corroborates the quantitative findings, underscoring critical barriers such
as the lack of up-to-date digital content (especially Al), insufficient infrastructure, and the need for a stronger digital
learning culture. These insights served as the foundation for planning teacher training support and crafting the
Digital Learning Ecosystem Model in the next phase.

Phase 2: The Development of the Digital Learning Ecosystem Model

Based on the needs assessment in Phase 1, the Digital Learning Ecosystem Model was developed. The
model comprised five key implementation steps: 1) Policy and Vision Setting, 2) Preparation of resources and
training, 3) Technology Implementation, 4) Cultivating Learning Culture, and (5) Evaluation and Improvement.

The quality of the developed model was evaluated by ten experts. The evaluation covered standard

criteria and implementation appropriateness.

Table 3
The results from experts’ evaluation of the standard of evaluation learning ecosystem model (Joint Committee
on Standard for Education Evaluation, 2020)

Areas of assessment Mean S.D. Level of quality
Utility Standards 4.80 0.40 Very high
Feasibility Standards 4.70 0.50 Very high
Propriety Standards 4.60 0.52 Very high
Accuracy Standards a.67 0.46 Very high
Evaluation Accountability Standards 4.47 0.55 Very high
Overall 4.65 0.49 Very high
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Appropriateness Evaluation: As shown in Table 3, the experts agreed that the model was highly appropriate
for implementation (Overall Mean = 4.65, S.D. = 0.45). The Standard Evaluation areas comprised utility standards
(4. 80), feasibility standards (4. 70), propriety standards (4. 60), accuracy standards (4. 67), and Evaluation
Accountability Standards (4.47). The experts suggested that clear explanations for each process and collaboration

with families were essential for sustainability.

Table 4

The results experts’ evaluation of the implementation appropriation of the learning ecosystem model

Areas of assessment Mean S.D. Level of quality
Design and structure of model a.67 0.51 Very high
Content quality 4.73 0.48 Very high
Technologies and tools implantation 4.73 0.33 Very high
Teaching and learning supports 4.53 0.55 Very high
Overall effectiveness and satisfaction 4.67 0.37 Very high
Evaluation, improvement and development 4.57 0.45 Very high
Overall 4.65 0.45 Very high

The process of the learning ecosystem model included design and structure of model content quality,
technologies and tools implantation, teaching and learning supports, overall effectiveness and satisfaction, and
Evaluation, improvement and development. It was demonstrated that the experts agreed that the overall learning
ecosystem model was very high level of appropriate, with an overall score of 4.65.

Moreover, content analysis and suggestions from experts included the clearer explanation for each
process, emerging digital technologies should always be considered as improvement plan, and the collaboration
with families and communities to enhance engagement and sustainability. The Digital Learning Ecosystem Model

was developed regarding the experts’ recommendation displayed in Figure 2.

Figure 2

Digital Learning Ecosystem Model for Implementation
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The Infographic illustrates the development of digital learning ecosystem implementation steps comprised:

1. Policy and Vision Setting: the policy should be determined the clear goals for fostering digital

literacy.
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2. Preparation: the preparation of both necessary resources and customized training.
3. Technology Implementation: the integration of digital technologies into teaching and learning.
4. Cultivating Learning Culture: the learning culture that supports continuous learning. Evaluation
and Improvement: the assessment should be regularly conducted and refining the model.
Phase 3: Results of Model Implementation
The results of implementing the model in the Education Sandbox are presented in two aspects:
guantitative student outcomes and qualitative ecosystem evaluation.
1) Digital Literacy Skills Improvement
Quantitative analysis using paired samples t-tests compared students' digital literacy skills before and

after using the ecosystem model.

Table 5

Comparison of students’ digital literacy skills before and after implementation

The Mean and Standard Deviation

Digital Literacy Before After t p
N Mean S.D. Mean S.D.
Practical Skills 258 2.76 0.78 3.77 0.74 16.598  .000
Thinking Skills 258 3.04 0.92 3.66 0.76 9.338 .000
Collaborative Skills 258 3.19 0.92 3.84 0.77 9.140 .000
Awareness Skill 258 2.96 0.79 3.65 0.76 11.025 .000
Average 294 0.75 3.73 0.73

*Statistically significant at the .05 level

As shown in Table 5, a comparison of the students' overall digital literacy skills before and after the
intervention revealed a statistically significant difference at the .05 level. The overall mean score increased from
2.94 at the pre-test to 3.73 at the post-test. When analyzing specific domains, significant improvements were
observed across all factors (p < .05). Collaborative skills showed the highest post-test score, increasing from 3.19
to 3.84, followed by practical skills (2.76 to 3.77), thinking skills (3.04 to 3.66), and awareness skills (2.96 to 3.65).

2) Evaluation of the Ecosystem Implementation

Focus group discussions highlighted high satisfaction among participants, who noted that the training
was practical and increased their confidence. However, to further improve the ecosystem, stakeholders suggested
five key areas for development:

1. Infrastructure: While smart classrooms were established, there is a need to increase the number
of devices to ensure accessibility for all students and upgrade to high-speed interet to support seamless online
learning.

2. Pedagogy and Technology Integration: Current integration is limited to specific courses using
basic LMS (e.g., Google Classroom). Future implementation should incorporate emerging technologies (Al, AR/VR)
and blended learning approaches to deepen learning experiences.

3. Teacher Development: Teachers require specialized training in Al literacy, cybersecurity, and
digital pedagogy, supported by a Professional Learning Community (PLC) for knowledge sharing.

4. Partnerships: Expanding collaboration with universities and the private sector could provide
students with internships and opportunities to participate in digital competitions, such as Hackathons.

5. Digital Culture: Initiatives should shift focus from passive consumption to fostering "Digital

Citizenship," emphasizing responsible use and student-generated content.
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Discussions

The findings of this research can be discussed according to the research objectives as follows:

1. The State and Needs of the Learning Ecosystem

The study revealed that the current learning ecosystem in the Education Sandbox had significant gaps,
particularly in "Learning Culture" and "Digital Content." This finding aligns with Sociocultural Theory, which
emphasizes that learning is a social process deeply influenced by the environment and cultural context. The
results are consistent with the study of Limsuwannarot et al. (2023), who found that successful educational
innovation in sandbox areas required not just infrastructure, but a supportive culture and active participation from
stakeholders. Furthermore, the identified need for integrated digital resources supported the concept of a learning
ecosystem proposed by Setthawatbodee et al. (2023) and Saiyaporn (2022), which posited that the seamless
connection between technology and content was essential for effective learning environments. This is also in
agreement with the Office of the Education Council (2021), which indicated that a suitable learning ecosystem for
Thailand must prioritize context-specific conditions to effectively drive educational quality.

2. The Development of the Digital Learning Ecosystem Model

The developed model comprised five key components: Policy, Preparation, Technology, Learning
Culture, and Evaluation. This structure was consistent with the "Learning Ecosystem" framework described by
Global Education Futures (2020) and OECD (2020), which advocated for a holistic approach connecting learners,
educators, and community resources. The high appropriateness scores from experts (Mean = 4.65) indicated that
the model effectively integrated these elements. This finding supported the work of Belessova et al. (2023) and
Maneehaet & Wannapiroon (2019), who stated that a well-structured digital ecosystem must facilitate flexible
and personalized learning experiences rather than merely providing hardware. Additionally, the model’s focus on
teacher preparation and lifelong learning mechanisms aligns with Atchoarena et al. (2021) and the global
standards of the European Commission (2019), ensuring that educators are equipped to facilitate digital
competencies effectively within a learing society.

3. The Effectiveness of the Model on Digital Literacy Skills

Post-implementation results showed a significant improvement in students’ digital literacy skills (t =
16.598, p < .05), particularly in "Practical Skills" and "Collaborative Skills." This result was consistent with the
findings of Chuenchom et al. (2021); Pinto-Llorente et al. (2024); and Nguyen et al. (2023), who demonstrated
that an integrated digital learning environment significantly enhances students' ability to use digital tools for
online collaboration and inquiry. The findings also validated the Digital Literacy Global Framework (UNESCO,
2021), demonstrating that when learners interact within a supportive ecosystem, facilitated by teacher training
and peer collaboration, their competencies in critical thinking and digital awareness are significantly developed.
Furthermore, the improvement in all dimensions aligns with Yuangsoi & Wannakhao (2023), Reddy et al. (2023),
and Fowler (2023), who emphasized that digital literacy is a crucial foundation for adaptability and lifelong

learning in the modern digital society.

Recommendations
1. Recommendations for Implementation
1.1 The initial data collection process is crucial for gathering in-depth insights to design a context-
specific Digital Learning Ecosystem. Understanding the specific needs of the locality ensures that the developed
ecosystem effectively supports stakeholders.
1.2 To successfully implement the Digital Learning Ecosystem, preparing the readiness of teachers
and learners regarding digital literacy is essential. Furthermore, the preparation of physical infrastructure and digital

devices is vital to support workshops and training activities within the ecosystem.
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2. Recommendations for Future Studies
2.1 Future research should apply the Digital Learning Ecosystem model to broader areas or diverse
demographics. Investigating and comparing the model's effectiveness across different levels of students could
reveal correlations between learner characteristics and digital literacy skills within the ecosystem.
2.2 Long-term research should be conducted to assess the sustainability and impact of the Digital
Learning Ecosystem model. Longitudinal studies would provide valuable insights into how the ecosystem

influences the evolution of digital literacy skills and learning outcomes over time.
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Abstract

This study aimed to 1) develop a local cultural storytelling package to promote computational thinking in
preschool children, and 2) investigate the effects of using a local cultural storytelling package integrated with
unplugged coding activities on preschool children’s computational thinking. The participants consisted of 30
preschool children aged 5-6 years enrolled in Kindergarten Year 3 at Koh Sireh School, under the Phuket Primary
Educational Service Area Office. The research instruments included six local cultural storytelling units and a
computational thinking assessment. Data were analyzed using mean, standard deviation, and a t-test. In addition,
qualitative data were collected through behavioral observation during the implementation of the learning activities.

The findings revealed that the developed storybooks were rated at the highest level of appropriateness
(Mean = 4.51) and significantly enhanced children's computational thinking abilities (p < .05), particularly in the
areas of algorithm design and abstraction. Children naturally demonstrated computational thinking behaviors
through storytelling experiences. This study proposes a new pedagogical approach for developing learning materials
that are culturally responsive and developmentally meaningful, aiming to support sustainable learning in early

childhood education.

Keywords: Computational Thinking, Preschool Children, Local Cultural Storytelling, Unplugged Learning
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Abstract

This research aimed to 1) design an integrated learning innovation using ethnic games and traditional play
to develop democratic life skills of students in social studies classrooms, and 2) investigate the learning outcomes
of the integrated ethnic games and traditional play innovation that develops democratic life skills of students in
social studies classrooms for schools in the northern border area of Thailand. The sample consisted of 81 students
from grades 4-6 at Ban Thanthong School, Chiang Saen District, Chiang Rai Province, selected by purposive sampling.
The research instruments included an innovative learning management plan integrating ethnic games and
traditional play to enhance students' democratic life skills, a learning management reflection form, a democratic
life skills behavior observation form, and a democratic life skills assessment form. The statistics employed were
mean, percentage, and standard deviation.

The research results were 1) the study revealed that the ethnic game - based improve democratic life
learning plans had context- based learning combined with participatory Learning strategies, 2) the democratic life
skills after applying the ethnic games of students while using in 1* cycle of plans revealed in medium level and
increased to good level in 2™ and 3™ cycles and in the 4™ cycle every student can use and apply democratic life

skills while playing the ethnic game in excellent level.

Keywords: Learning Innovation, The ethnic games, Democratic Life Skills
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Abstract

This research had four objectives: 1) To develop an instructional model, evaluated by experts, and to
design a module with efficiency according to the E1/E2 criterion; 2) to examine the learning outcomes against the
80% criterion; 3) to assess satisfaction levels of students, parents, and teachers with the developed learning model;
and 4) to evaluate and certify the learning model through expert review. The sample group consisted of 30 Grade
2 students, 30 parents, and 12 teachers. In addition, seven experts were selected to evaluate the quality of the
model, and five specialists were selected to validate the instructional model. The research instruments included
interview forms for students, parents, and teachers, a draft model evaluation form of the conceptual framework
of the e-learning model integrating chatbot and parental engagement, an e-learning lesson quality evaluation form,
and an achievement test. The statistics used in data analysis were mean, percentage, standard deviation, content
analysis, instructional efficiency (E1/E2), and t-test. The research results were as follows: 1) the developed
e-learning model integrating chatbot and parental engagement consisted of five components: students, teachers,
parents, Line chatbot-based lessons, and signal network. Line chatbot-based lessons were created based on the
active learning concept, divided into five modules focusing on enhancing five key aspects of Thai speaking and
reading skills The results of the model efficiency test showed E1/E2 values of 82.22/89.37, which met the
predetermined criteria. 2) Students’ post-test scores were significantly higher than their pre-test scores at the 0.01
level of statistical significance. 3) The satisfaction levels of students, parents, and teachers toward the instructional
model were at the highest level (mean= 4.73). 4) The experts’ validation of the model indicated a high level of

appropriateness.

Keywords: Model Development, Thai Speaking Skills, Thai Reading Skills, Parental Engagement,
LINE-chatbot lessons
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n13spuidaTuils dnunnegseaunniiga fda1ade 4.83 uazdiulenuunnnsgiu 0.40 asrUsynaugULuudiasuils
= a a N | A = s v v o o o
finuninuniian SAnaded.e3 wavdudesuuninsgiu 0.51 & 5 esdusenau laun 1.dneu 2.a50aeu 3. unAses
4. uniSeu lad-uwaven wag 5. wseviedyyiu esuieldmulimagiiuuninysenay 1

awdsznau 1
09AUsENOUFULUUNITITIUTMIEIaTUINTMAULIn Uanuay N sla 1T UnATes

1. AsWaau @  Co-skil

(Coaching + Skill)

chat bot

2. uniSgu

Acti-Skill
Activity + Skill

@ Acti-suy|
Activity + Support
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1.1 WniSeu (Student) WuiniFeuszaudszaudne Andeudliniu 3 - 5 uiil/undeu lad-wwaven viuuy
AnGeunmiidvuausiaziuga wavemazagUarminnwihnmsGou aevaudeasdsainuumuenlinndisnsGeusluluga
1.2 Ageaau (Teacher) ¥imthilindu gua Usziflusa susuislduaglimnuiiudunaseslunisquaiinieu
sEnineineusy AnsuanuduninvesinSeulunistinnisyaiasniseruniwivenufanssuunizewsne 4 linsudiuniy
vannnsFousiiimunly
1.3 §unAses (Parent) viuihilguainGeu iuidsshomdornGouainsdoulussuulad-wvaven uasiin
Aanssulihdulumulugafanssuiidivue TidinwuasiinFouinsiinyasunninevesinisunuuniSeuiiaggaou
MvualuuniFeulundouiniey
1.4 ynFou la-uwsnuen (Line-Chatbot) luunGsuilonivawilye uvadu 5 luga fRanssuaiuasionis
yauaznssunwlneiiieusziiunsFeusinGouvulad-Tow senuuuiansslifiFeussamfiuuuy Active leaming 5 #1u
leun Avnssudnundeu (Activity), Msaduayunisisews (Support), n15asnausegela (Motivation), N15¥iewmdenisiseus
(Coaching) uazsinwe (skill) TeliTunmdnunrveesiusznausing q vesgUuuudsil
(1) Agaou (Co-skil) Suiiaveuliniusuazausuunissulad-uwynuenli Unasesiiannudle iinueaiu
ARNN AR anunsnAIUANMIEEUIIIUNEsULAEAINTTUWRE Usiung
(2) inGou (Acti-skil) \uinFeussiuUssaudnuiufiuiidorameununeld sulaflinduiauinuensyauas
nsgumMmineuennaSey
(3) fUnAse (Acti-sup) fuatinisumuusunsSoudaglddasusulinnusunssulatd-tvaven wiox
FrowmdsliFouinulugadidivun iiuteyalinsdasuiidmnsumniansaluunsuietigliinFeuilnyauaziine u
Mwlny
(@) uniSenlat-wwauen (Co-Motive) donsasuuniEeu uwiadu 5 Tuga 215 e (ugadl 1 {¥nmnudy
e Suvufinia S1uau 113 wie, Tugait 2 lalanserud duuifindn S1wau 67 e, Tugadl 3 §dn1seu S1uau 11
e, Tugadl 4 wade 9 1Wdn191 $1uau 18 mite uarlugadl 5 @ wdanu “Julluyherls” $wau 6 miae) Tdnna
amdsgnau 2

awlsznau 2
UNSYUFUMUUIaTUIIT A ULYs Uanuay 15 a 1uTIuY e UnATeN

luga uniSaulad - usauan

mavdou [2202]

agi"“d'd"éfs_ﬂ:‘w "lh‘ﬁs}‘é

nIgne

[P e

e

—
T

D
22
w

W
Qor

Tuga 1 $9annwlulne  Tuga 2 tdlamisarum 1msaiu uga 4 wavieq wWavam Tuga 5 @ ndakun

“Judkura:ls”

1.5 n3eviedyyin vueds anuaivsvesdyaaduiunadvayuidnSeuldSeuiiuvesulail lanaaeu

=1

Usgansnmunieuguwuudidsulisuduwmueniasnisiidusinvesunases lakanunisa 1 fal
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A1319 1
HaNISUSEAVENMUMSEUTULUUBIASUTN I UL Tn Uonkasn 518U I1Ye 5 UnAT o

A MW dqyszAnsamdinels  Ardszansamiile
NIUUIEANSNAIN (N) (E/E>) (E/E») ANUKUY
jrasy; 172
NYYAAA 3 80/80 80.62/83.33 AL
neudn 9 80/80 81.63/85.50 AALNEUN
nPEUIY 30 80/80 82.22/89.37 FLLNQUT

1NN 1 nuunSeusukuudiasutsiuiuwnuenkasnsildnsinvesunasesiussdninnaindinad
fifvualy Tngandszansnmitldvindy 82.22/89.37 aenndosiuinguszasaded 1 TuszAnBain aannmsi E1/E; @130
iluneasdldlasegsfivszdnsnmeely
2. wamnageudniSsuiivinuensakaze U Inends s feuSsueeg1elidyd Sun1aadffi 0.01 Wiedinis
yanodlias (Trial Run) Aungusensiineu $1umm 30 au fwnnsa 2 Tdwadsll

M99 2
UFANHARZUWIUSYULTEUA IUUANG NY DAL UUUIRAEINNITNATOUNDUKAL NAUTEY ANTEUUNLINTTIN UaxAIT (t-test)

ASNAFaU 3w (N)  AzhUULAY b'¢ SD t Sig.
AUy 30 215 82.36 4.31

o o 11.63 0.01
Naas e 200 89.73 251

P tiyn1 0.01%*

NNT1 2 MNNsMadeUlaziuufeuFeuRdy Wity 82.36 AxuuundaFeuadewiitu 89.73 Andouuuinnsgiu
YoIATLUUME NI EU WAU 11.63 Wienadeunuuanaivenzuuadstoulasndudsunuinuandneiuegafitud s
affTlsvdu 0.01 dufie axuuuaendudsuginiieusou waachiidemlumstaunmayauasniserudivssansamduly
aannausifiimualy

3. Ysedliuanuiisnalanisldguuuunisiseuimedidsulisuiuwenueniasn1siidiusinveaiunases lnenmeu
oglussdusnnitan (Auede = 4.73 uavArnnudoauunnsgu = 0.48) uasilewsnidumends Tinaagudd

3.1 tnideuldnanumsns 3 fail

f1979 3
ANRAE FIATEUUUINTTIY UaeNISHUIHA ANRAY UanIHAa15I9AIUNINElYevnTeY

18n15UsEIEY X SD. uwlawa
1. ‘mﬁmwmsL‘%EmmmlmchuﬁaﬁaszhaiﬁwﬂmﬂLLazémmwﬂmﬁﬂéwﬁu 483 038  wnilan
2. yyndmanelnesindy 473 045  wnilgn
3. yyaynfunadsunwlnesnniu 473 045  wniign
a. wyihlaBesiGowihuilete 483 038  wniign
5. wyveugminuitaeunwilneluiledio 483 038  wniign
6. nyreulvinausitieasunysiuilote 450 063  wniign
7. wyvouianssuivhluilefe 480 041  wnilgn

33 4.75 0.44 UINNEA
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9119197 3 HadsanufianelaveninSoueyszdu "nflan” daedslnesameyil 4.75 UssidiuiitniGou
Tfauisnelasnniian (4.83) dud n1sFeuntwilneriuilededeliynuasewldndesdtu ardlaludesdiFouiuiiofe
uazauuveUNguideuntwlng uansiiuitniFousuifssleniilasuannmsssudiumaluladededaiau
sesanntniFoudsdanufimelalussduinniian (4.73) demsfinuwesndmaniwilnesnfuuasdauaynaunilunsGeus
1NTY

o

3.2 §UnATeY lANamunIs1e 4 fadl

A1919 4
ANAAY FIUTENUNNINTTIN UazNITUUIHAT1TI9AIuTINel9Ye s UnATad

ensUseiliy X SD. wlawa
1. msSenlduasidrsyuusuuuudidsuildiauazainuazdiesanissentd 480 041  wnilgn
2. nsssuuazdarimuansiseudsn g vesunissudlatanunewifangsy 480 041  wniign
3. jUuuudiasudledideuusthmadltuayBudlodlefndamseviedudufionssy 480 041 annfign
4. FonsaouluuniBsuhaulavhliEsuadlanumudom Inmsyanaznisety 480 041  wnilgn
My
5. AanssudidsulsfienumnzauilidladomFesamngy dnidsuann 483 038  wnilgn
IpduaztUuszynaldla
6. &0 winvon wazineluladfldlufansay vhlsiniFeuaznnlunadiis iom 483 038  wnilan
ANU3 wazd1efen SN R
7. M3UszliunaninasinsiinguuudnEey Ianudaay 490 031  wnilgn
8. mslatlumsSouddoudasunidsuiinumnrautuinGeusyiuiu 487 035  wnilgn
UszaudnwnTii 2
9. mafidusivesunasesielunmsiiniayauassuesinGeuldfiuingstu 450  0.68 )
10. anufianelalnesiuseguuuy msiBouiuuudiasuls Mhdeuvauenuagnisi 490 031  wnilgn

dsiresiunaseundudiuvinuenmnauasniseuntwiinevesiniSey

59 480 041  wnilgn

91519 4 unasesdianuienelaguuuulussdu "unniige” danedslaes 4.80 Ssgeanindndoudnies
Uszifiufifunaseslirziuugannniign (4.90) fie anudaauvesnisussidunazvdninusinslvinsuuy sesaangunases
Tenuddnyfueunganvesiailuniaous (4.87) warUsvaninmuesiansudidsuislunsilfinGsudladen
I¢ioe9530157 (4.83) uandliifiufianseonuuunisiFeumsasufivanzaudvie

3.3 Agtiaeu lkamumang 5 fail

M99 5
Aade auloayunnsgu uaznisusuassenduilmelavesngsaou
5189M15UsEIEY X SD. udawa
1. msenlduasidnsruusuuuudidsulidianuasmnuaziesonisisents 467 058 aniign
2. Tnsseukazdomuuan1sseusang | vesuniseudiladnaunouinianssy 467 058 wniign
3. sUuuUBiEfudstideuuzihmadiliuasBudludofatamsgninsniuionssy 467 058 aniign
4. FomsaeluunGeuaulavhliEsualanumudion dnyauassunwlg 467 058 aniign
5. fanssudiasuiisienumnganilidladonldogenad: dnidouannsowdt 467 058 wniian

wazthluuseendldla
6. do wwnvan wazialulagiildlufanssy MilidniSeuasainlunisidide Wemanud  4.67 058 wniign
uazd1esan1SHNUUR
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s1an15UseLaiY X SD. uwlawa

7. M3Useiiiu naninaeinisiiasuuutinE ey danudaiau 467 058 aniian
8. msliailumsizeusdeudazunGeuiimumnzauiuinGouussandnw i 2 467 058  anilan
9. Mafidausruvesfunasesiielunmsiiniayauazeuvastinidouldiunndeiu 433 058 a1

10. Anufisnalalagsasiagukuy 467 058  anilgn

s 464 058  aniian

911514 5 agfaeudimufianelalnesameglusefusniian (4.64) Fausfagsniunasesuazinizoudnies
uifdsaseglusedu "undige” aglimnudionelslussdudentu (4.67) Tudssifudsafeunnde snfunisiidiusiuves
Funaseaiilinzuu 4.33 Tsogluszu "unn"

4. nan13UszLiiususesgunuuaIng nesnand 5 viau wuseenidu 4 nquvdn laun n1seenuuuuazlasaasig
nsysannamaluled mafduhumesiunases uazanusnzalunsussandld Tdnafmiae 6 dil

M99 6
YAUAMNINFULUUNISITENT

Wadan1susziliu FTAUAMAIN

widnzay  ldwinnzay

1ipgusvasdvassunuuiinnudnauiavasnndesiungudimaneg

2. anuwigadluasRUsENaUTDIUNISEY

3. N3Y0INT e-Leaming kg Chatbot IANuWNsaNLarduiuSiY

4. ununvasiunasesinnudAgylunstienSeuslvdniseuiluldlaas
5. fanssuluunSeulad-wynuenaenadeiugiounas nangns
6
7
8
9

<

. BsienaiinnuaenndesiuingUizasdinisynuagn1sey
. stuvuansathlldldasmelulsadouiuiifominnmeununald
. MsInunSunthasuuletiowingay Mudemstinuawazeruntwilng
- fifanssulvifunasedlasuinSsuiuasfinaunanisiseula
10. gUuvunszduLseptlavesiFeulunmseuiniwlneg
11. §30uldlY Chatbot ledaieiunisiouslsogamngan
12. pwsanvesguiuumingailunsiaunsyakagsunwingvesinseuld

L < L K LKL L L

A5 6 ANNMFURUUNSISEUSlAN1sSUTtINg IR luliaumnyanaenadatlunndiu avvieuliiiu
fednenmuazanunedlunmsinluldassluiunaudminneuaunialiliagaivss@nsnm

aiUsena

1. 3Unuun1sifeug aedldsuiesaudvuvnvanuaznisiidausuvasgunases laguuuuniasous
i1 5 aerUsenau laun 1) UniSew 2) agdaeu 3) {Unases 4) uniseu latd-uwsuen’ way 5) wn3evedyqyiu denndesiu
WNAAYEY Khammani (2023) Msi3euiiiiussansnmissaindliannisisouiimenuesnuionssuumiey “lad-uvauen”
FaduinleddyuesguuuunsFeuiiedidsuislunmsilinauaseuniulne aenadosiufunuifnyes Suksathien (2021)
msfinsunaziirfaunaasouilinasnnan msBouiiilidnduamzluieadou uazmsliunueniamunisisouiaznoy
fouiisngezdunsilnduinusiamezduldegalluszansnm uenanidaenndesiunuAnues Viryayutthakom
(2018) AnuhmstimalilaBinUsznevdensiioud axaiussgdalunisBeuiauinUszdviam dsnsmaaeuuszdnsam
3 Juneu (One-to-One, Small Group, Field Group) liuadws Ev/E, = 82.22/89.37 gsninasinfsunalif 80/80 ogsdintau

NIASANEERS WnInedvaatuasuns meundsendl || 169
UM 36 AU 3 LWaUNueNgU - 5UIA 2568



wandlifiusunuunsSoudfedidfuluiuummueniasnsiidiusiuvesUnases fiiaunduiiussavangmunns
A3 \DuldmumdnmsussiiulssavsamdensiSeunsaouves Brahmawong (2013)

2. namseuisuinesnsyaLazn1seun e nedeguuuunsissud aresiasull s vt uusauanuas
nsildusiuvasfunasasnauissulasnauieu nudn finvenisnauazaunwingvesdnissunduleugeaniinewsey
ffudAgmeadinfissdu 0.01 wandliifiuinguuuunsifonseld aunsadaaiuinueniswauazniseruniwilnevesinGou
Ieegnafiuszansam esanildnmsliiniFeuannsaSeusldnumusenues aeandesiunuisevss insaard (2018)
FadnunrddgueamaFoudidsuleivilimaioudonuesiiuszdniam AodFsuaunsanumuunidsusildauni
fosmsuazaaennan uasduamuamimihiliiuusiuasnoudaunaenna Sudunsiiunnudanduuasiudasslums
Feoud iutladvddayiliiussaninmanndsdu eandaatusmiddoes Demir & Akpinar (2018) wuimsldusauenliney
dloiFeuddnvisng 9 aznseduarwalatindsusnndsdu mafigunasesdnddiusulunisfousvesynsvadioaing
anmwndentieuguuarduaiunisouiivi aonadosiuuuifn Ubben & Hughes (2021) lénanisnsiigunasesiunum
dfguaznsziulimddatineuiedoundyiuguassn Wunsaiaussgsdaneueniudunss foidudsddnuazdniu
wazéaenndestuuafngmidfores Hamlin & Flessa, (2018) finuinisFouslisinegluviesdeuriidu mafidusmmes
FunasesiidunisiadvddgiviliiAnnadnifinaonadostusnuidones Harson et al. (2023) finuinanudusiusly
AseUATIIzdmadangAnssunsiseuivesinGoy Hreduduiueisuaiuaziddle dadudsduduiilinisSeuiuszay
AN

3. anunanalavasinfeuy funases uazasdaau lun1sldsuuuunisifeusidledidsuiissiuiunsnvanuas
nsfidausauvasfunaseaiiedaaiurinuznisyauaznissunwinevesinFeuduuszandnulsaFeussanszioy
youauluiuiaudmiavsuauniald wuinineudanufoelasedu “undian”mszadedenisaeutaula
THunuonuasmiguittiaduisgaeuaulalilulugaiinyauazeunwilneegadeiios aenndesiunsfinuives Sennott &
Mason (2016) fia1suuusiass AAC seleunsluseninanisAnudmiumsetumisdedniu fgaauadlalidnddim s
wazanlanndu nquiunasesinnufianele “uniign” osanldduasaudaauvemdninasinsussiiu anuimanyas
yoaansdoud Aanssufivilidladenldsng asmnlunadissuu sonadesfunuidoss Kongklai (2023) find i
29AUTENBUNTIANISISBUNTaaulAnUsEaNS ANA B IuANagNSAUITa0U N159BNLUULATUSIITIANISAINTTUIA
wangan uenaininud 'nisliuemuenduatesdionsSoudiiiussdvinmlunsfiunnuivesiniiouaenadesiunsfin
%84 Vanichvasin (2021) nuinwvaveniduedeafledldie iiladne annsaldsudneuiufivazdumdeyaianizianzas
Tnglsidessedneu nuasaouiinnuiionslalusedu “unflan” WosnidunsiSoudinaunaunislidedeuasunuen
warlvunasesindaomde annsnfnnunaniafeutnieusasUssarunuiuiunasedldied uaonadowmuiuafnes
Ybyraimzhanov et al. (2022) wuinmsasunwiinugunsaiiadeuihliinGsuldflnuntu Siddwildie drengnan
HanMISeuwazUstduiniSeuliegaliuseangan

4. ms¥usasgUuuunsizoudfedidsuishuiuuenuanuasnisiidiusinvesfunasaailodaaiurinuznisyn
wazn1ssunwlnevasindsutulszandne Tlsafsudisansziauyisuauluiuiisud wiassuaunialdlae
{nseanauqal lAn15susesnngvsenanaldinsueuunsssusaedidsuilaniuduisnvenuaznsidimsinvesiunases Iy
wngauwasiiUsEavsamlunndin viilesnnniseenuuuiiemiinnusenndesiuuiunluiiuiidmiasioumniald way
aonunsnudnTaussaufiuauluumizeu vilihaulafemsldusauen Al aduayudoyalunisdum seufau Tidesuns
iieduusglovidonsneudauvesinFeulilduniian aeandeafuuuifnues Ramandanis & Xinogalos (2023) finud
wamveniduaiesfiefifiiussansnmlunisdnu lnslamznsnoumanuegeninds msisoudidslineuazannsenisinau
yosnguanifiunnuazannaddeteyadniuditou usmvenasshvinfiadeuasitaelimuinundestu msuurihunds
Soudifisfiu wasanuanuininiwesiFou uenaind uwwnvendiananaiuainisidnsmesiisunarantosin
Tunsidhfansdne Feaenndeafusuiseves Vanichvasin (2021) inuiusauendieifiuanuiegesndliindnuiuas
TarhemdeneyaeaiiietinEudesnsliegnaiudaed
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URIGIGITE
1. Fawauanugdmiunisinaddeluly

1.1 wnemaludilsaioudeumantdana amant Tuituf Tnsusudgaidomlfidnfuiundiosiu saufs Wamn
demlivannvansuasiuaiod iy wu mnamdniaauiiddalddenlesiutausssuiesiu

1.2 @nw13n1snia 7 qudduirdeunsdnuludmiameununieldsmaiandetengiaeutaziunases e
uanidsuidsudiauuuesulauazeenlar wiouliaudifufulasnsinevadafoinsliiunasesuaasiimmd-laly
msldmaluladuaznisiSsudinuenisyauaznisenunuingegrafudnanim

1.3 vefunisadvayunisindanieusulsilassedumesidn andrdneuiausgunanava (eadnng
uvnau) vide DGA TilsaiFeudmine udlvlgmiaietedyyrailiaios iosesiunsBouinie Wannlusunsusessulvun
oovlar] mugluiumsiavuaziigsinvigunsalognaiisane uwaslimudnslinuundunasesedrsaiiane

1.4. gussrnsmavimsimianoununald neladuiiRnufiruluiiuivaraduayumstiomiilumid
n1391u wsuadieTymaslauas "Career path' vosagdasuluiiuilsaisusinansznurisuay sudsaduayunis
weluladinuszandldnelitodiaduamnaends ielilsafeuwdu Huiivaonde” dwiunsFouiniwine

2. forausuuzlumsiseadedaly

2.1 M FITedsnua i uTisndnualny Taussusunsdunval deinvienauaunun ey
wWinlausgaunsal oy wasusegalavesyldanuetvaziden

2.2 a3NuIAUBN "ﬁl,?:mﬂﬂﬂmm" 01u - sy aduayuigmilaeUszauaindiiiuin thidgdetausuuzlunis
Hnvinwelvidnseu

2319 Al wag AR Wamnmswe 81y Weunwilve Wissinuenisieudiannsaduisiuinvesiisouldogis
590157 ann1svvesraeunazinissuausansunan i euldviudl JUusuvaiusaaduawnag i unaseadilouas
wanwilngldegnennd @iuadniadousuennailiinouluiuidminneununiald ognsdiussansam

2.4 Y3uguuuumsBouidnuaizinuutstu Anniwlne ieldiuaiwinusuardumnmsvesinFounasvens Ul
seulszanAnuiigeu
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Abstract

This study examines the project management process of volunteer initiatives led by graduate volunteers
from Prince of Songkla University to promote cultural diversity in Thailand’s southern border provinces. The
research employs the Project Management Theory (PMBOK), developed by the Project Management Institute (PMI),
as the primary conceptual framework, supported by James A. Banks’ Dimensions of Multicultural Education.
A qualitative research methodology was applied, utilizing document analysis and fieldwork through in-depth
interviews with six graduate volunteers who served between 2017 and 2024. Data were verified through
triangulation and analyzed using descriptive analysis. The findings reveal five key stages in project management:
1) Initiation: Volunteers began by entering the community, adapting to new environments, and studying the local
context. 2) Planning: Volunteers designed action plans based on insights from the initial community assessment.
3) Execution: Projects were implemented using a participatory approach through volunteer activities that promoted
cultural diversity. 4) Monitoring and Evaluation: A variety of methods were used, such as community reflection
forums and surveys, demonstrating that graduate volunteers served not only as technical project managers but
also as intercultural facilitators who played a critical role in promoting peace, mutual understanding, and
constructive coexistence in multicultural areas. 5) Closure: Projects were concluded with reporting and
recommendations, offering a foundation for future initiatives by the university’s volunteer center and successive
cohorts of graduate volunteers. Overall, the study reflects a model of human capital development in higher

education that responds to contemporary social challenges through the lens of multicultural education.

Keywords: Project Management, Volunteer Graduates, Cultural Diversity
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seuined w.al. 2560-2567 2) WWuffiuiiRnutadineransunuszernavedasimsiimvuslunsaziu 3) iugieuiu
Tasamslufiufigueuiiiarumainanenisfausssy visdanuuandannuiunyuuiuvesaues ckay 4) ugis
unumAdesiunmsnausy msdiuau saznisussauaululasinsednsdaey uaranunsaagsieudszaunisal
mwiauld egslsfiann dmsusufinenaitlésunisiaueiese q fuintu fifeldvhnmsnssaudeyalasimadesiu
yestiudinenansesananaingudeataing uinendvawaiuaiuns efiansanauaudiliaonadestuinae s
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uenaniiglidoyanrligndndenidriunsids mnfinuaudFesdlaogmidldun 1) Wutudinoradlals
avituiiduiiulasiniseds 2) ulasnsiilailéfdnvurduativdofiondesiuammarnvaensiausss uway 3) Sudin
oranllannsaliteyadedniferiunszuiunsdniulasinisvesmuesld

nssausmdayauazinzesiiafliluniside

n9iensell AseldddunafunursdeyameaunlnedurnmsUssaunuiuguiormalinsunine1dy
aswanueiuni Ineuniiami iWeaounudeyaifesiuisfutudinoranfiufifnusemingd we. 2560-2567 wiousiy
FuasmwazBeavenisite Taguszasd wavveauymdfeoyadlideyandn anduaudoraadasldviminiidu
Auuziilideya (Gatekeepen) Lletnsrymedetudinoraniiinuanifnssmunasinfmualy

dwsundestendnildlunsidondeiivssneudie nsdunwalidadn (In-depth Interview) wagmsaunuidsdn
(In-depth Conversation) §afldnuaizuazununiiunnsnetu Inen1sduniwaldsdndunisdunivaluuuidilasadis
(Semi-structured Interview) #iail §3381din3ouussifudiniundnlidamin iellunisfudeyafisatunssuums
Fannslassnis unum wiii wazUszaunsalvestadinenaiegiadussuy vaziinsaununddndunsaunuiuuy
aveju Tnerf3dodnlenalilvideyaidszaunisal uunes uazarmmnofinuediinenisiauenaldedadu
537U LLazﬁﬁﬁaazﬂaaﬁmﬁﬂﬁL‘f’Ju@"ﬂiss’f‘umiawmLLazﬁﬂmuﬂisLﬁuﬁLﬁmﬂfuiwdwmmamﬂ?{w uanaNi
wwieaftolunsdunivaldeinuas msaunuidedndinanntu §aduldendenismumuenans uuda uaznseungud
fAsates Iéun nseungufnisuinsdanisiasenis (PMBOK) uazuurAndAn1sAnwiwyiamusssy tafvualseiiu
mouliaenadosiuinguizasdn1side a3 eadeusznaudemoundnuazdoudosfinseunquuszifiuddny
U nsEUALNRENAY Mauky dudunu Aany wardalasinis unuimvsstudinonailuuiunnyiaussay saud
Uszaumsal arurimie uarundsuilduannmeihnuluiiud

il doutiedosflelUlasefideldiuuumnimdngnssuiunisnsaseunmuninaiede Taglivsnnnddu
NFITUTIAUAMULALAUTIRNAIERTIIWIY 3 YU ATIvdRUAINABAABIURIAINAUTRgUIEaIAN1TIdY ANUTALaY
YBINNWILALAMAIALN ALY WSELR UA Y HusvEaudenadameiion (Index of ltem-Objective Congruence:
100) wagthdsiausuuzngmssnandinusulsundosdionounsiiudeyaniaaun

warlunafiudoya fisevhminidudduntvaifonues neldinwensdunwaldedn wu msdsdany
Janeiln nsfuilsednedcla wagmasniudniusesen Welildteyadsdnuarasiounuueseslvidoyangsnsudu
nmsdunuaiuaraunuusasadilisrernaissna 50-80 wif Tnefimstufindesmugiumsantiufinniaau el
Foyafienugniesuarauysaidmiunsieseiludusiely
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nsATiteyatun1TITeAsIlEamuLUIAANITIA TR iloyaIlIRMNIMYBY Matthew B. Miles kaz A. Michael
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Huberman Fadunszurumsiasgideyasgrandusyuu dudunsunsanneudeya nsdaszifeudoya uwaznisagy

U
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Anuanuing lnefisneaziden loun Tuneulsn §3uAlunInenAuNMIFINYILAYNITAUULTENRUUAABA
(Verbatim Transcription) 91nSufinidewnads wieunsiaeunrugniesasteyalnenisitamdsmansseu iilelild
foyafifiaruutiugigan e §3seldunnudaunuglFfoya waevandeansssydoyale q foratilugnmsssydiau
vouflsitoyn Tumeustonn WWunsaaneuuazatamitedeya (Data Reduction) Inethdeyafuiildanmsduntvaluay
aununfinsandaidenionzdeyaiiiamuiadesiuingusrasdvessidouasnsounuafedildlunisdne e lils
miedoyanimnumneuazanunsathlulflunmsiesgidadnls

9niu §3fedndunsassiatoya (Coding) Tnsdangumuhedayaniuussifiuddguaranudonloves
o wiontaFeuiFeadoyavoniduninnuy (Categories) uarUselfiuvan (Themes) fagviausUuuuuazdnuns
yoensrUIuMITanslasinsvestudinenan uasludugaiie §3dernisinsiesiuasinudoya (Analysis and
Interpretation) ) lnsfinnsananuduiusvesUseifiunng q Aldannsiiesed uasdunseieenunduuseiduddy
\eaTungszUULaNIEUILUNNTIANSiATINSesdndinetan Iﬂ&lL‘U?JNIENﬂ‘Uf‘lia‘U‘Iﬂi]iﬂ{]ﬂ’]iUiM’]Sﬂﬂmﬂﬂidﬂ’ﬁ (Project
Management Theory 3o PMBOK) dafunseuuusfandnuesnisidended

nsfiingansglideya msifeedidlidunmaitodunmitivnuneteyannnisiunvaldedntuglitoya
Fadudlng Tnodndunsnelimdnasservssanazuunufifsueiesssunsidelunued {ideldiunseusudiu
938533115390 wazdadondnnisiasnludniad ans uazarwasinslaveslideyanannnszuiuniside dateunisifiv
swrmdoya §3felduasinguazasduasnisids voumnasgunuumslidoya sadamsihdeyaluldundlvidoya
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ogadatan wiousweruBuseslumadiiunsitelasasingle flideyadavslunisufiasmansudiania q fiiud
ldazainla uaganunsaneuiieananmstiteyaldynirsialaglidedviiveuna waylidwansenule 9 deglideys

el TunsdunwaldIdelduumenisdemaiuuvuuaisde il eldalenaliylidoyaaunsadionen
Usyaunisel yames uageuAniuldegnsdasy el ifevandesnmsteoiufieaneliiAnnnuliausle anudauds
wionsznusienuidnvesdlideya Ineilsfeuiunnadsnuuaz Samsssuveaflideyaluddny uwasludunisduases
Foya fAfeliuuwunuglifoganneu uasvdndeamadametoyafiaunsnszyfmuvowlideyald doyaamun
pninfudumuduuedddifiotngussasdmalnnmawity mstnausnansiseidulvludnvusndsdunsigi o
Auasasnuludiuiuazdnsvesylideyaegramuzan §3Tunsenindinnuiviaveulunsdidunisuasineuns
Han3de IneBandnarudodngnisininis arwseiaseds wasnisiemandedlidoya iielinisideadsddiiuluegs
40AARDINUNANITUTITUNTITLTIRUNN

NAN1539Y

swanBeantsagutodunuosuideiinui ﬂ’li‘\](ﬂﬂ’lﬂﬂiﬁﬂ’liLWEﬂWUiiaﬁl’mL‘{]’mu’lﬁﬁuaﬂﬂiﬁmﬂﬂ‘&JELGUVIE]‘HJ;]
nsusmsdanisluniniundanislasamatu Usznoudae duneulunisduiulasenisiomn 5 funou auguif
miafinw i iasssues James A. Banks lngnamsidenuth

Tumaudi 1 n3udulasenis (nitiation) wudn Taudinanandududrsnadiiuilisusudaliidaiu
aawandexlvi uasAnwideyaluyuvuitihey WunisGudulasnis

fumeunmsufulassnsvestudinealdldiduissnssuiunsdufudunadevesnisdanslasaimasiidu
mnusiiunszuumsddylumsuiud Foud uasvhanudilaviunvessurulufiuififienuwnisngusuiures
nuies Taudinoraynaudeandnytunraimelunsdrganimwndelvl fedune maun 3833n uazanuidnll
Lindavesyuvulussozusn mumummmﬂmmmqLﬂummm‘mUmsmmmmmaﬂﬁunaﬂumiaiwmﬂmumau,a.,
amulindatuaulummu muglufunafuleyafiossyussiuliymuszesnuuulasinmsliaonadesiuuiuniiui an
nTATIEdeYaLTadn ansadanneifofunudostufunsumsdudulasanslised

1.1 ffnmsysanmsiiion Aa msFouduadlinim Yansssu wariiTinvespmudueiosdolunisio
Nan15ITenuIn Sadinenanisusulasinismenisiseuiuariesduseneumaiausssuvesusuinldidudiunies
nszvrumehan ldiasdumsldnwluiiud mshanudilaiddiessiiu vienadriufanssuvesuru ns
Boudfinantelitadineaaunsdeasuasiifedeyaldosumnzauiuuunvesiiud fegratu Tadineraiuis
eazviowd wlagldnrwerimieuiu udnisldmdniuagdiilodundasnyituuandiaiu ilidesedenisiieusain
vumesanuNsannAINsBaRatuATII YRR L iBteE A variveedentdisnndlutiiiuthen vl
dhwRnssluin ievhenudilaiddinuaraiunruduinsdued uge

vama. 1 ifeasiiufifiudeyalurisusnidy wuindesnsdearsturmdulugsuduesiivimedy
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Muwedasliduiufesmmmneynau inifssuaidlaldannianuiunvesnsaunu...”

va.ue. 3 “. feliTinveantummuiiunnsiuinlinsthdsteyaitefnuussudgmluyusuluns
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1.2 §fnszUIUN15831989AAM5 (Knowledge Construction Process) n13ils uAs1e4 LazdamanuLite
yhesdlagusowesury Tutureunisdusiulasans dadinenardildvhmiindfudesdifutoyaviniu mnuddu
HiSeusTINiuYav Hiunseuunsils nsdane uarmsRasnmesIEinTr Ty evianuidlatgmiuazaudeans
nyusesvesaluiud nan1sifewui mafuteyalutiusniinlianmsarildlaenss idesanauruunaurisdsdiany
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fadogdunisal dregratu Sadinoranivhnuiunguidnuazionvudenldfanssuiinauls wu inuoeulal
Wudenandlunisaiunnuduiee Aeussdeuledlugmsvianudlanginssunas Uymiuiesswosnguitmine

va.aa. 4 “. Frusnveansdiluneneiunn innazlireslideyatziaunuaieds isndsdndulalvaniny
fwdlowfniaunasaute iiloaiunnuduing uazfunmsuiudlidrfungudvine aeulsnfasmudinaefens
pufsiBnsidusing o welidnidelaneiuin Ssdeutrdling mszdeiniiuinsidunguieiuuds Asuiinisyane
Fosdu 9 unty drudmerinnisusumlindrdunquitdmunelaenisideusuungAnssudunguadidglunisdifs
nauiiwanennn Fehlilddeyainnsududnnguiidainududdiieuegluny (Dunuiidesdoaswanetu Sarlian
SAndandaveanislaufduiusuuvgatagiu..”

1.3 fifin1sananfnaiausssu (Prejudice Reduction) msildusaufuanuunnsiaiioasiannnulineda
Laziuiideansegnarindlon namsisedamuin ﬂiS“U’J‘uﬂ’]iLQ‘:TIMé’f“uiﬂNﬂﬂiﬁUWUﬂWﬁ?ﬁ@IUﬂ’liﬁfﬂ@ﬂaLLa%ﬂ?’miﬁﬂLL‘Uaﬂ
usnspmineadinerantugusy Msivadinenandimnuuansaiuman 92s%s v3e3dTn nunaerduiamnuimig
wazlenalunisiseuisauiu Wedadinerauandiiudsanuaide Wela wazanunienlunisddiusuduyuw
anuRsAsatazaulllingdaluszozisnisees o anas

va.ua. 6 “.Mduyaduilidluilasinisluinsuiuidesmmsluia seusuinvausnuesniaidild
Aoudrstnalainn wszsidugaduiiawsonu uasdeadiluanssusmiuemdiluia deisududmeoudiaunn
wgtusnidessmnsilidlainsdrlufudeyavinly Seilideya uarlilitoyamazuosinguansing il
IesinTuAInuanssAeutiaiuldda Saseuiiiandele uazweremidnluddiusaulunisiianssusmiv
ythudusgienn fwnthuiiiunnudiaeanizudnlaneaslidoya lausauiulunmsyinfanssusuiu..”

asuldluraseanadudulasims Sadinerariuldufoanmsiannniufissnisdnaguy widuns
WgnIEUIUNTITEUWUUNYIAUSTTHRE1IUTRTY Uadine1@1@ e andayiumuuansdnenun1e) mau uagiIngin gy
nsdeansiudgeengildmuweinanvansduios msddenguiinriunuesulat wiemsiAenssufurimmslugiue
yadufiaudnu Jaduanunisaiifeserdonsuiuiedsasiendounazaiila Feduvendaeroulifing q vasuuiia
nsfnwwTansssu Tiud 1) §fnisysannisidion (Content Integration) Ao tadinenaniouduarldniw Sausssu
wardfvesguvulunTzuIunITYNaIL 2) §inseUIun13a319eaAndng (Knowledge Construction Process) A N15ila
AA929 wawd sfnusod e wuludlud iioitleyunesvesyuvy waz 3) HAn1sanoaAnsTmusssy (Prejudice
Reduction) Msfldusauifunguiiuandnsiu 133s nwn weeiitin dwanaufaaden uandaiuiidoasednaiuiion
Fefuud nmadudulasnisiadugaduvesmsadns “enulinda” dhunssesuaumainuans wasduiiugiudify
yosm v aus TR

Tumauii 2 nM3aeunulasenis (Planning) wudniudnoralditeyaiildurosnuuuanunuufifeu Tny
SeusungusuanmsgisTiutunsunsiiudu viaBenduludamimusulasnisiue

devadinorarisuraniadulasinsudatu Sadinoranandignsideyadlduooniuuriununs
UTR Tadsusunguruannisdnaluduneumaiiudulasims Ineluduneudvudineraaeshmihfivszaanui
osnsviasiiu fineaun uasmiionusy desmeenuuuuumnisianngusunsUssiuliygming uenandlufuneu
mMMunuitadineaaednatmuait innnudisa wu Suauianssy anufianelavesyuy tite liysmuiiuam
arudnSastuneususfiulasinis MnMsdunwallateyanisnanunMsinunduninetalulfing 9 il

2.1 §ifn3zUIUNI5851909AA2135 (Knowledge Construction Process) g N1588NLUULHUIUH Y
nswandsuaznsdadulasiudy nansidewudn Tudinenaluldvimiiimmusfienislasanisiesdis wdld
nszvuMITHURLLUUTd LT Tnsthdeyadldnmsasiuiilundesufuiidssnaudoraatas fihgumy esdns
vioeiiu fihemaun wazmsanusgiinedes iesamduiinsananudululfvedasinis wwmadsnandalenals
guruldsmnanuasuanudniu laueuufn uazUsuusulimnzauiuuiu yosiiufiads lunatensd dadinera
Fonldniiszaunnudniunionisdanguaunin (focus group) wlelvthusasnguitiwineldildiusiulunsesnuuy
Aanssuuazimuanuamansuiladym deeliumulnssnsasiounufonIsuazyae e sy TUBE 1 aUYIT3s

vame. 5 . ydniuiysusumshanlaglddinigda Focus group Saufufihmumy snadnilugumy
iielivmthulugmildiausuuimislunisuddam uazdildmIosrudumhsnuasisazavislodeildlunsenly
Usuldass gavhedlelsifulefonasuosiiubumaiianunsauduudsmiuls fahuuiuldlunisdudulasens ua
Wiaue..”
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2.2 ﬁamiﬁ’mn'ﬁﬁauilﬁaﬂfmLauamﬂ (Equity Pedagogy) A n1sUsuunulidenndoiiuanuuaneg
vosnguithng wan1s3dedmuin duseumsnaunlasnndutamiitudinoadediauddyiuemiuunnsi
yosnguiivangegamn lidesdunuuandadiumann dele ssfunsinu viedediadunisdeans Tudineran
Jeeausuguuuuianssu FBnsdeans uardedllilimnzanfiunguitmneusaznay

vama. 6 . ifuthsiirouisandenseunnn iesniiduyadudomusuianssliiossmnms 9asd
\3menetugigury $ena wassmthuinniy Welinsmausunshauseasldnssnusendnenudenesiitos
Y15 UBNAINNNTNARY daudflesffid nunfinfaniulsddnituiy wazdsiinssufunas Focus group titeve
Arantuiurtulugisuisusuilasenisiildhluudridienumzan viedesusuudiduindnuiels vl el
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agUanmsnundoyatneiu Wetudineraniutnisuiudiluszezsusnuds delufazidunisnaun
Tassmadunszuiunsddgiivansienadafiuiliguruidnudnlunssenuuuionssuesiuiais dadinerald
Foyannmaasiuiilundodmiuiiiaueu naudvne uasmhenuiiiedes iunsdanitssauauAadiu (Focus
group) sﬁlaﬁﬁlﬂq’msaaﬂLLUUiﬂsﬂmiﬁaamﬂé’aaﬁ’w%wma‘?@uuﬁssu Aaun wazdidinvesauluiiuiiludunsuiiny
fRdAvemuAnny Inusssa taua 1) dfdnszuiunisasiaesdaiug (Knowledge Construction Process) fia Unidin
onanlalldmuunfianislasanisais widalenalisauldsuaueruAaiu waniudsuyumes uazliduugi
%'!whaa%w-muflmjmﬂwmaymaaaﬂwﬁwai’m uag 2) ﬁamﬁmmiﬁ'auilﬁamwmauamﬂ (Equity Pedagogy) A 3n13
Uduundlivngaufungudwanefiuaneng Wy nmsnusuianssliaenndestuanndovesvmslunsdiidadin
oranduriuady viemsuiuismsdoastugeengilianusaswaaneild venani mafmuaiadaaudisa
safugry Sazvioufsmnunenealunisaine “Wmnesn” Welilasinisldledsiiananaeuen widuddidula
Juanarmsmilevesuuies

Tunouil 3 msthukugnisuudriunszurunsiidaudanludeaunyiausssy Saudnenalfasiau]un
Tagldnszurunisidausau (Participatory Approach) H1ufanNssue1d7 TuN15a @3 NAMUKAINUAENIITAIUSTTY
Tuiiufl finudaandesiunisdiiiuns (Execution)

NANNSITENUIN GﬁgumaumwﬁLﬁuﬂ'liLwad’Nﬁﬁ’m%mmmﬁwLLmumuﬁlﬁi’maammuﬁ’m;mjumaaﬁaﬂﬁﬁ'ﬁa’%ﬂu
fiudl Taedl “nszvaunsiidiusin” Wuiladdyuemisinu msdidulasimsluduseuidflflafedfianssdise
PRI ymnusfunszuaunsSeudiuiussrinsdasinenauazyuvy dufanssuoraidalenalinguidmine
NNNNAIEITY A1ENT UALIRTIN IATUNUINTINOEIUTRTY IINMTAATIERtayaansadunTeidvedunudosly
Fupounisdndunsld il

3.1 ifin1sanaAdneiausssy (Prejudice Reduction) N34 8dsuazyAanIsus Ui eanyesing
FEVINANULANATE HANITITENUI msm"wLﬁuﬁaﬂﬁmmaﬂu%umauﬁszhaamaﬂﬁLLazmmi’ﬁmmaﬂLLsmszm'N
naulmnefifianuuani1 eI maun uaziaain Tudinerandenlinisdeansidangu 1y msldnwlnenans
Augifunweiluianssungugos vienisesuisslusluuuiigueudlaldie Woadserudlasusussaingia
wazid13ulasang

va.e. 1 . lutasoanmsiudiumsléfinmsdafianssy Workshop luidiawieafuyyd Tuduiisfasldnig
doanssnonulvenarslunsdndulassns uaziimslénmeivzuuluvnagisesmsyanedunguees eidunns
nsasuANUlasImiusEnIERauazinTulasnIs..”

3.2 ﬁﬁmﬁﬂmilﬁaui’lﬁaﬂ'mm,auamﬂ (Equity Pedagogy) n1sUSuRvnssuwasdelimunzaudu
nqumnefivainuans ndsududdyinuluduneunisduiiuns Ao nsesnuuuuazUiuiansauliaeandasiy
Anuansakazdedinvesngudmuny dudinoranlianudidydunisidifisedraviniiey Tnglanenquegson
uaziin daflamuansinssnumsiouiagansieans

Ua.42. 5 “..dMTUTNTANTUNY AouwsNHNeNRUUIUNMNLULNY Wudnamasaziilufivsiane
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3.3 ﬁﬁmsa%’wi’muﬁﬁuLLaﬂﬂiaa%"mmqé’aﬂuﬁdaLa'%uwni'ﬁuuﬁﬁu (Empowering School Culture
and Social Structure) n1seoniuunalnyuruiiensismaueduszzen nansidedmuin msdiulasinsves
ﬁmsﬁmmaﬂﬂé’ﬁwﬁ’ﬂag_jLﬁmmﬁmﬁaﬂﬁmwﬁy’u uidsjsasanalamsdsnuiiBesonisfienaumeswesyualuszoyem
fegiidaauie nssenuuusruy “Samemeu-fgieny” falialenalienvulugmuiiunuwlunmsguanazfan
JUNMYBIEIRNY UanNededlulymiguainidy Sunvantesineseninedy waslasuasnnuduiusangluguyy

va.ue. 6 “_vdnildnaususuiuiurmiiu nnuieeiidesicisvesnuluguruiiuandisiu vy
Fogudeseanlurhauuentiu fgeengluguruisegdusgraisumnliilastisquaiissguamuaziduiseanis
Fuusgmuen mumaamwuimqmsamLamaﬂmLLaaﬁumw dmsumsesnuuunsinauazgnuladunhiivesenivy
Tuguu uagmmualiluyn o aumwmmmwuaumuﬂwmaamumﬂﬂmmaamswnLﬂuﬂummawumamwmmmﬁm
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Mnundunwalanansaaguléd msddulassnmsvestiudinorandurisihiununugnisufinas aew
nsltnszuaunsiidausan (Participatory Approach) Wuvinladidey eduaiuauitilasevinengandmanedifiay
panvanemyiausssy dufanssufieeniuulirmtuldfunmsulunduneu Wy nsdaddndey (Workshop) s
THdenmifiedoansiudzeeny vidomssenuuuszuy “Shemvu-tgieny” dwandesisserieigluguey nszuaums
AnduNuAINaIasoudAa1e o vedwIRanyinusssu laun 1) TAd1unsaneainieiausssu (Prejudice Reduction)
fo nadoansiilifiniwivenarsuaznwenilunsyeastuguau Wunisadsnmndiladunivinazaneninng
Fausssunglungy 2) msdanisidoudifieanuiausnia (Equity Pedagogy) Ao nMseenuuvdeuasianssudivsnzaudy
ngutihvng 1wy faeengrieiin Wumsuunssuaunsbiihdseunnuiuniveiuegiaindion wag 3) SAciuns
aaiansssunaglasiaianadinuiidaaiumy iansss (Empowering School Culture and Sodial Structure) A Tnudin
onanlilldvimihfifissdafanssy uddisamoonuuunalamednuiivinligusuamsafionemuiesliluszoren iwu nsld
lYUGLALFsey veMsaTFuLLUTiansasesanlinevds uundlasinseglianusadafanssuldmuunuain
anunsalladn-19 uidaufineradsamsausuunuliian “dunuuianssy” Ailuldeldluewinn azvieuiisn
gaviegu LLavmimauauawammL‘Uawuﬂaﬂuammwmmuﬁﬁm&mmmmmﬂa

Tumaudi 4 n1shamuuazUszifiuna (Monitoring and Evaluation) Saudinenanld@aniuuazuszifiuna
Tael#387mannvane 1wy daniiazfieunnudn neunuudauau Feuszualdirdaudinaralaildviviiiiiefdanis
TassmaBamadasinfu uddady “gdadarandilasswineiaussm” (intercultural facilitators) Feffunumardy
Tunsdaaiuduinm aradle uaznisegiauiuagnsadassdluiuiiffiauvainuats wiaigendinsianiu
uazUsziaiuna

kamIdewuth duneunsiamuuerUssdiunaifunsruiunsiitadinenanldifionsiaaeunnufomii wadws
wazmaBsuuasiietuanmssiiulasans iilussdufnssuuazsedugumu ogdlsing mavssdunaluuiunes
Trsmstudinealaildifufomsianadanadamuiatiamii mauidunssuiunisdoans NsiSEuITINY LaznIs
Do uilliguruldasfouyuuesainUszaunisainsavesauios nn1slnszideyaaunsndnangidedunugas
Tutupounishrnuuasdssdunaldied
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4.1 ﬁﬁnwa’i’mnwnﬁ%’aui’tﬁamwLa:uamﬂ (Equity Pedagogy) N15Usu3Ukuun1suseiiulviidnge
nautvngegaviniion nansidenui TasinoralienuddyiunisesnuuuitnsamunarUssidunaiianzas
fuviunuazdedrinvesnguitimngluyuvu Insameggenguaznguitliatanislimalulagvdeawilng Gudinenan
Sadenld3snmsiivannuans wWu nsdandiaefounnufaiiu (focus group) msaunuwuulifunienis vienisasiui
aounuseyana ielifidrsulassnsannsadifnssuiumsussiuldegsasmnuaylsisdngninu

va.ue. 5 “_ miliiEmsasuaunguimnedidisiulassnsduneyeeafwadiistuiinuesding
Wasuulasedslstng wanadldisnsauduseyaeaiiesanvnthudlvgiduggeengliazmnifiunendgasiud
vowuruld uazdnitasslitiunglunmaniwine Fd4BnsiiReieselflddeyaiefamunasUssiiiusg...

4.2 fifinszuIuN13831999AAU3 (Knowledge Construction Process) n1sldidssvasyuvuilugiuly
msUssiiunanarfulslasms wansidedout msfenuuasUssdiunaiuihiduituilunsaiesdanuduiy
sprisdudfinorauaryuey edwlilfdufedreuuuulssiu undufhuasieunsdsuuasiint unnyuses
Y09ALLDY TafungAnssu auam anudila wazaruduiusluguvu feyaildannisasiounudaifurosyuy
grihanlflumsuiugafanssunasnszuaumsaiulassnisednsdeiiles

vaa. 5 . lunsuusnvasnsduiulasnisifimsfiadiouresnsfisithediefadeainaaine wioldly
yoaedliiinfudiiferanatn Fsliinsusundlilddmumnumnzandsiinanmsismuduneyanaiisidulunig
Uﬁz@LﬁamuﬁﬂmmL%"aWT'ﬂULLazL%"aaqﬂumw...”

4.3 fAn1sareiaussaulsaiouazlasiadrannsdenndidaaduny Sausssu (Empowering School
Culture and Social Structure) nsldiluilnazintasmetausssudunalnnisfinaulasins Snusududdaiinude
madenldfuiinasrsnaniiseonadesividtinuay ausssuvesmaududumimomnssuiunsianiuuas Usefiuna
Sadinrarunselifiuiinieaun wu Tn vietisiahiansmussdvesguey Wugnsulunisyane SUianaiy
Aunth uazuanAsumnuAniusEInsngueIT fgeeny wazihyuvu wuvnadanantisdauasunsidusuesng
seifles uagvilvinisUszidunananetdudiuvilwesdinuszdr iuve sy

va.ue. 6 “. Aduariinsuszauduinndszarduant Ao nsldnafidgeenguihyainuinstiadiiiie

@

pdntufiarlitaayaneaanusunndosmasidunuanisasstie fadn wrsulumtufasiundfatu
1ty wsenneudinduiufiasdinismaiaty srldnufudaiveaniidomuadeuaidosgunin uenanidmy
naUszidiulasanis Aduldvindufanssu Focus group udiuiliynaulduussaudn anuddnildannisdism
nanssu’”

ayUanmsdunsainui SuseunishienuuasUssdiunadunssuiunisitaefeuisnaldlaluauunnsiaves
nautimnglugusuegauiads Tnfinerandenldisnsivarnvaneniuuiun wu nsdaniiasiiouanufeuiu (Focus
group) MsUsziliunuuasunuLUUTiduTin viewiudntsasiiuiiensssgaouniussyanatuigeenglunsdiliaunse
Funwiodemsinwilneldazain nisuiumstasoulfiiuidfivesuuAnny aussslunanedu dud 1) ins
%Jﬂmiﬁauil,ﬁamwmauamﬂ (Equity Pedagogy) i n1susunszuiumsuszilulvimingauiunguidmneg 1wy geeny
laildinalulad vieliadnniwine 1unsanguassalumsidnfedoyassravinden 2) finszurumsaiisesdanug
(Knowledge Construction Process) fio matdafiuiliyatuldasfiounadnsanuuuesomuies 1y madsuuas
Frugunin arundila uaznginssundadisanlesinig dawlidoyadldinnudnd warseudiu uag 3) dinnsada
%J,Juﬁ‘i'ﬁmLLaﬂﬂiﬂa%meﬂé’muﬁdﬂLaémwwﬁjmuﬁiim (Empowering School Culture and Social Structure): mﬂ%ﬁuﬁmd
Fausssu W 3a nievaananiy iedugerlummenesuinateya wandiiuinisldiausssuduniose
Tunsieansuazdaaiunmsuiioduriseny

tunouit 5 Ualasanis Tasasunasiuaunioudaiauanus asfoulhifuuumanisianmuayedly
W Inends insuauasranunevasdenusauatsauiin1sAnymy Tausssu inedesandunnusnuligud
prnaiaTvingduasuatuaiuns wasdudinarasudaly fia n13Ualasens (Closure) thutae

LA iunTsvesudineatuariesazunsnumasiiiun sy uazdesonluuiunuiieduio
Tquderaasinsuviinendoasvauniuni uaztudinorasusiely daiudineranazdosdinduiiuaussnumiuium
Iqudoraatas winedvamaruaiund valiiiolfidudinenaidestuiulasinisdesenausadnuiseinay
FIBURY
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uenaniinisdalasenisvestudineraldlfssuAnisdugafanssy uddurasnarddnlunisasunanis
duduau drenenunieuildiu uagnesngrudmiumsianndesealusudaly Insdudinorarasdniseauasy
luLUzLIMIN STRULLAL uazUszaunuiledwiedeyaliiugudonaatasudevissnuluguvuiliAeados
Tugnuuvisvestiudinenaniidesfinlasansiivhiautugusu nslalasnisdainanidmnesuinisadne “Auiius
Anuduius” seninatudineratazyuvy dregrsfansudiviui oUaRanssudu nsdafanssusiunguazieuna
Arwdin woganuiUAsuulasiiiintusindy SenssuumsilifiedusuillasnsUssaunaduiadadmaneriby
widazvioufinnAvlamsiausssvemndiefiieides

el sUlassnsanansndonlesuifny Tausssldosnssaud il 1) BAdwmsysanmaifom (Content
Integration) A TN35IVTIMBIRANNSARIINTaAMae Tausssy wazdnindussnuiamsathluldbeluyeudy o
16 2) AfdunszuIuNTaseeIdaAus (Knowledge Construction Process) Aia linsguiunisasiounasuiuiuyuau
WuuvdaSeuianyuuesiivainvans 3) ffsnumsansafimeimusssy (Prejudice Reduction) Ae msdalassnsdilding
sungudstianenisznineds seminemaun uazadianudilasiedy 6) fdsunisdanisiSeudiiiennuianenia
(Equity Pedagogy) Ai® Lf:amﬁﬁ"fﬂﬁﬂLﬂumaé’wﬁmamsgﬂaaﬂLLUUWLﬁﬁﬂﬁ]dm wWhdalannngu ldddaiiesngunisfing
e wag 5) SadunsaireiaussaulsaFounaslnssaronsdsauiidaaiung Iansssy (Empowering School Culture
and Social Structure) #io msdseteyaliifuguienas waznsesengiudaluifunmsaialasiaiadessuuiidaesy
Fausssuwiinnusiudouaynsegsiuiusgnadsdu

afUsgNa

mﬂmamﬁ%’awudwmﬁmmﬂmamimaqﬁmﬂmmaﬂmaisfjjﬂsaml,mﬁmaa PMBOK (Project Management Body
of Knowledge) Hatiusou anunsathunusy EJﬂm“’l,%’lmwﬂumsmmu‘wwuwmummwmwaummmuﬁiiu Tnglaniy
TuLivean15219UK1 NTUTEAIUNY WazNIIAINUATEUIYAYDILATALIY Taaonndosiunanis@nyives Rdiouat,
Nakabi, Kahtani & Semma (2021) fisgy31n15ld PMBOK tglinsannislassnislumaguruduszuunndusagannsa
Mdufiamsvedlasinisldegadivszansam sgslsinu §3devudeiudelarsalvemenssiguiuii nseu PMBOK
ftodAnluSosnsusyifiunamedsauBenunin Wy pnudsundamnairuad vioruduiuduesruluruvy Fedes
91fENTBULNANINGIUBLINT Y FaainnsAnuauddedifinisnandsfiinisAnymyinmsssuues Jame A. Banks
Fufinraiaulalunsiunuiuldsuiunsouuundn PMBOK sagioudaiinislduuadn Banks amnsaiiundugn
i PMBOK 910 Tagianzdunaifn (Values) uazensualaaugdn (Emotions) 7l i o fmusssutazn1segauiy
%4 Janakiraman, William, Sunnie, & Bawa (2019) Aldlausliidufiorfuinuunanues Banks aunsoldldmluiiuininig
uanFamsauLaEATLS 19U newnuld snnfimsesnuuuianssuedldleuazasnadosiulasiainamadinuriesiu
faswanBonseluil

1. msBudulasanis (nitiation) tadinenanlfasiuiidinanasuspifiuvuiunosumu Seasviousauddy
09013 “adreanudladiuiaussm” dewsulasing mssufiunsluduiduiusiuuunAnues Banks (2009) Tuiif
“Content Integration” 17{LﬁumﬁﬁwLﬁamﬂ'1mﬁmfmmaﬁ’wumiumﬂizﬂaU’LuﬂWﬁL%‘auiLLazaaﬂLmuﬁaﬂiiu g Undin
oraldszytigmlumueuniuuiunads minmsldasiuiiiieAnwanimunden Feudaumainuansvesiddin vaud
dnanuainan wiwazAaulugusy n1sTUJEuRussEnIyadn-nns miﬁaLﬁmmammmiuﬁnwmzﬁazﬁau Tfeu
ﬂ’]iu‘im’]ﬂ’]il,ﬁlﬁ)ﬂ’] (Content Integration) ay AAA1UN1TANDARNIITAILGITY (Prejudice Reduction) U84 Banks 9814
o nanide fmaduiuarihesdamuinsinusssuvesgurudialdlunssuiunahou wiemtedeulinda
HunnseansiiseulmmeTansssy (Culturally Responsive Communication)

2. M59usy (Planning) Tuidineranadsanusinfiodugihyusunagniisnuviosdiu lesiudusenuuy
unuUfvAnulineuland futgmussyuvu Ssasvieuiifsunszuiunisasieeadainmuy (Knowledge Construction
Process) ay ﬁﬁé’ﬂuﬂwﬁmmiﬁauiﬁammLauamﬂ (Equity Pedagogy) Auuuifn Banks fideasalaiinisdamany
Ansed uandlannudanyumesiivarnvans nenssuiunmsilalondligueuiidmsnlunsisuawuamamsia
warads “anududines” (Agency) vosurusielasinisenauaie nsizanuimsgnadsuiuuuiiuguresaay
WEHONAKAENTAIUITININYNREY
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3. n1saLulasenis (Execution) wui1 mssdndulasanismu PMBOK Aenisihusulugnisufua dedadio
oranliuszgndldfanssuivnzausunguidivaneg 1wy msdafanssulenvuguadgey viemswauuunesung
ﬁumﬁm%wﬁqqmqﬁémwﬁqﬁahjaaﬂ nszurumstiglduundnnsiiaasau (Participatory Approach) Fsaenndasiu J
ﬁmmﬁﬂmiL%'auj"l,ﬁammmuamﬂ (Equity Pedagogy) ﬁmmﬁaﬂWiLﬁums%’mﬂﬂiL%'auﬂﬁaamﬂé’aqﬁummwmﬂwmEJGUEN
ARt m,JV'igqazﬁauﬁaﬁﬁﬁmmsa%ﬁﬁmuﬁiiuiiaL%’&Juu,aziﬂsaaﬁywmqé’aﬂuﬁdnLa'%uwwi’wuﬁiiu (Empowering
School Culture and Social Structure) isAanssugnooniuuNieantesinassninesu uioszuninengumauluguyy
M3EANULANAsENINEIRlAsINIAUddTIulATINTS

4. n1sfAnauuazUsziiuna (Monitoring and Evaluation) Tudumeunisussidiuna PMBOK wuzaliiinng
fvuanasiinnnudisaidaeu uasiinmsdanudusses Jsdudineralsviuniosdelimnzauiungudmine 1wy
Tnsweneseyanatulaoigununsiiiuuasunuiidudou nisliuiiveiausssy (wuta vidoRanssuviiyg) (u

v
N

Nufiazviouna feaduiegiswenisesnuuun1susslundeiuusunviesdiu wazn1synreuy Snowball Jsazvioulviiu

% aa

fafsdiddunsdnnisiSeusitennuaneniauay dasunsadieiausssulsadounazlaseadimsdenuiidaasy
Wy TausIIH 990 Banks fvilvmrudiunumlunisuenidnadnsvedlasinisieideweinies

5. M3UalAsanIs (Closure) Mslalassmaiiuiinisasuna daounu uazdaisonu Jsiudineralddarh
lenansagUuazimsimudeliifugudotaaias rnfdaianssuniiaguamauszvivu easieulszaunsalsinmes
A9 denndesiu dRAuNTEUINN1TET1999AAIUS (Knowledge Construction Process) Wag ffUNMTaneninig
fans33u (Prejudice Reduction) flafsiiufivasnsttlunsuaniuasusssosuazdumsuunuenfimefansssuogiwiass
Kamsdun ISl euaansalunsususvestudinenan U3 unveIn LN WU A1 AE 8Ny waz
Tauusssu W neywadAy Tunisadreanulindauaginluganusiudelunisiamn Feaenadostuauideves Sricha,
lamnirun & Intarata (2014) Aiszyinsvineuluiufisiousldfeserdeinuemsdearstiu s wagnsdlauion
Fadn wlelAnnsildiusiufiuriass Seanszurunsdanislassmsmuuuafn PMBOK egnihanusultluuiunmaedeny
wazIamsssuiifinnumannraneumeunld awfesorfouunAnmanyinussusiuiie lnsangluifvesnsuiush
nsilsegratila uaznsseniuluanauandg Jamuindudineraansadidunisldedeiivszansamaeldnseu

)

ArwAama

nsedulasinisdufinotanlui uf Samdavouaunialdllifowaldundnnissanisiasenis (Project
Management) 88198153 UU MNLASIAETOUTINTEUILNTIBUSTLAITNANMAINYANENITTAUTTTN AILLIAATEY
Banks otsdmiau vililassnsiladlffudies “Aanssn” seordu widu “nssuaumaasuinn ddsedislusziuyana
(FUHUR) seiuguwy (§dus) uwazszauanidu (PSU Tugiuresdninisiseus)

URIGHGITE
1. Yaauauuzlunisimaddeluly
1.1 dwiugudoraadasivhnsgualasenistudinetan AsihnsEUILNS 5 Juneuvesnisdnmslaseinis
#a PMBOK #idaudinorantiluldléass snimundy “uuiufud” Guideline) 3o “giionnaun” dmsudadineran
susioly leliuumsdnuuazannsauuldfuusasuiuneuey
1.2 dmsumsiauinangasluumine1ds Aasundiaeg 9 veauudIAany TmusTsuved James A. Banks
uysanmsluseivimuisamsisas Mshaudvguey vieneivaviadn Wewmdsuanundeulsindnyiviha
Tutundidanumannvang
1.3 dmduniswann Soft Skills veadadinerailusudely msinisdnousurinuzianiy Wy nsdeansinu
Famsssn madlanguitmanedngaeds waznisdafanssuuuuidiusan weiiudnoainlunisviauduguwui s
ANUVAINTIANY
2. doausuuzlunisideasedaly
Wisuiisuguuuunsdanislasenisluilui fausssusnatu wu Wisuidsudadinoralunialdiuilui
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Maitreephun, W., Kerdtip, C., & Chookamnerd, W. (2019). Writing the APA style reference (6th
edition): Some recommendations to transnational scholars. Academic Services Journal Prince
of Songkla University, 30(3), 220-227. [in Thai]
130108 TueSius, ¥adn naing uazasdnual ginde. (2562). MATEUTIBNTIBWUTULUY APA
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A79E19N131WUTIINTTTBINIUFULUU APA (WUWATIN 7)

® NS UBUTIENTT819899 NS (Book)
Author, A. A., Author, B. B, & Author, C. C. (Year). Title of book. Publication.
WAesfann f3gu. (2552). 5edguisave. 15aiunaseesa.
Srisuk, K. (2009). Research methodology. Krong Chang Printing. [in Thai]

L ﬂ']ila“ﬁEl‘L!i']Elﬂ']iE,]I'N5\1‘\]']ﬂ‘UVIﬂ’J']3ﬂu’J']iﬁ'ﬁ (Article)

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

130108 Tuesius, ¥adn iaing uagasdnual ginde. (2562). MATEUTIBNITIBWUTULUY APA
furindad 6: Yorausuurursssmssiotnivnstuend. 215875 3neU3nT uninedy
FIYFIATUNT, 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]

® nsPBusINTONeDsNendTseaulall (Webpage or piece of online content)
Lastname, F. M. (Year). Title of page. Site name. URL
vansel Yayaylan. (2560). Tusnivn7si3eus. The Standard. https://thestandard.co/year-of-learning/
Panyashom, C. (2017). The year of learing. The Standard.
https://thestandard.co/year-of-learning/ [in Thail
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® N5 UBUTIENITTNBRININGITNUSUTeyayn

(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].

1597 YAI3IAL (2550). JULVURIINANIUSITE WInYesaNs AL YRRATIAt Ao sE A THAYD I 1Y
wniuiinsdnmluaiusriameununiald, Bveninusiyanud e,
AN ISUAVAIUATUNS].

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]

®  {79E19M5IWIUTIBNTE19BIAINBNE5N15UTEYNIYINT (Conference proceedings)

Lastname, F. M., & Lastname, F. M. (Year). Title of article. Title of Proceedings. Publisher. URL
(if applicable)

Juennsal wimualeR. (2566). 115ensERUYsTRSUsIUA AR NAUA IS M UREAS R UM EN U 9T
SEAUAINAYINGUITMAUUTTUNWNKIEDY FIIUAUITIV BUnNoFzills Sandmdealnl. nsuseu
AmssEiuni wLe. a3 asall 12 UsyAl 2566, Auzindlveraniuaznsinnig
LIV IAUAVAIUATUNS.
https://psunic.trang.psu.ac.th/psunc/file/psunc2023/PSUNIC2023-Proceedings.pdf

Bhramnachot, W. (2023). The Enhancement of Labelling and Packaging of Coffee Product for
Competitive Advantage in International Markets: Phayong Community Enterprise Group,
Maesaab, Samoeng, Chiang Mai. The 12" psu Trang National Conference on Research
Across Disciplines 2023. Faculty of Commerce and Management, Prince of Songkla
University. https://psunic.trang.psu.ac.th/psunc/file/psunc2023/PSUNIC2023-
Proceedings.pdf [in Thai]

®  (29819n151TUTIBN1591989NUN IWKLeEe (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.
WA WaiMsTIU. (2540). MTITEWIAALUY EDRF. Tu fimun uvawd uazasevau anasne (u.n),
UUULALILAZIAT09TN TI98M 19N 507 (U, 1-18). drdinfiusiuieginainsaiminede.
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