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 The objectives of this research were: i) to study the essential needs; ii) to 

develop a training course; and iii) to test the effect of the training course for 

enhancing the production of innovative learning (IL) and classroom action 

research (CAR). The researcher used cluster sampling to study essential needs 

with a sample of 165 physical education teachers. The tool was an essential 

needs assessment. Data were analyzed by finding the priority needs index 

(PNI)-modified. The course was developed by checking the utility, feasibility, 

propriety, and accuracy of five experts. Data were analyzed using a one 

sample t-test. Then the researcher experimented of the course with a sample 

group of 30 physical education teachers from the Office of Secondary 

Education Service Chon Buri Rayong, obtained by purposive selection. The 

tools used were a training course, a knowledge test, an attitude test, and a 

practical skills assessment form. Data analysis was conducted to determine 

the efficiency of a training course according to the training process outcome 

(E1/E2) correlation criterion, which stipulated the 80/80 standard. Results 

found that the training course to produce IL and CAR for physical education 

teachers had an efficiency was by the established criteria. 
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1. INTRODUCTION  

Education is essential for both individual and societal development. It shapes people to meet societal 

needs and drive social progress. In the 21st century, with global interconnections and rapid changes in 

knowledge, 21st century skills are vital for learners. These skills prepare individuals for the workforce and 

enable effective collaboration. Education must integrate diverse disciplines to support student success, 

contributing to national development. The goal is to nurture well-rounded citizens with intellectual, moral, and 

ethical values, as well as essential life skills. Teachers play a crucial role as guides, helping students develop 

creativity, leadership, and a continuous learning mindset [1]–[3]. Currently, teaching quality is evaluated 

through indicators such as the use of appropriate media, technology, learning resources, and innovative learning 

(IL) or classroom action research (CAR) to address teaching challenges and improve student development.  

In physical education, creating engaging and effective learning experiences is crucial for promoting 

children’s health, skills, and values. However, challenges such as lack of experience, inadequate facilities, and 

limited creativity in teaching materials hinder progress. As technology advances, physical education teachers 

must adapt, transitioning from instructors to facilitators. Nevertheless, the limited focus on IL and CAR in 

https://creativecommons.org/licenses/by-sa/4.0/
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physical education underscores the need for specialized training to enhance teaching effectiveness and student 

outcomes [4]–[6]. 

From the outbreak of COVID-19 until spring 2022, teachers swiftly adapted to digital education, 

leveraging peer support through both online and offline learning communities. This shift fostered innovative 

teaching practices with technology integration. In physical education, the emphasis on self-learning  

post-pandemic sparked student creativity. Still, physical education and online sports created stress for students, 

highlighting the need for appropriate materials and innovations to maximize learning potential. Many teachers 

lacked information and communication technology (ICT) training during their initial education, and rural 

schools faced challenges in accessing necessary infrastructure. Therefore, continuous professional 

development is essential for teachers to effectively apply technological innovations in education.  

Technology serves as a key resource to enhance teaching efficiency and support independent learning 

through various online tools [7]–[11]. Technology remains important for realizing practical solutions to 

challenges in everyday life, especially during times of crisis when innovation is essential. Wearable 

technologies are devices worn in proximity to the body, providing their users with data and information that 

could enhance learning in many ways. In the educational context, these technologies offer promising 

applications in key areas such as teacher-student interaction, learner engagement, assessment practices, and 

feedback mechanisms, thereby presenting innovative and practical solutions for physical education [12]. This 

aligns with the work of Abe-Hiraishi et al. [13], who established a sports training program designed to deliver 

both instructional and clinical sports experience in accordance with international standards. The program 

integrated innovation and technology use in sports, enabling trainers to enhance their competencies through 

effective program development methods. Dužević et al. [14] stated that educational management should 

prioritize innovative practices to improve the quality of higher education, recommending management 

guidelines to enhance learning quality.  

CAR is a form of research conducted by teachers within their own classrooms, aimed at improving 

instructional practices and student learning outcomes. It addresses real-time challenges in the teaching-learning 

process, allowing educators to test and refine new strategies, methods, or materials. The findings are directly 

applicable, enabling immediate reflection and collaboration among colleagues for continuous improvement. 

CAR supports informed decision-making in instructional planning and educational management, contributing 

to the development of effective teaching practices. Ultimately, it fosters professional growth and positions 

research as a central element in educational development. Previous studies [15]–[20] found that most teachers 

conducted informal CAR to address behavior issues and promote child development, using their findings more 

frequently, though still in a limited manner. Also, the impact of CAR was significantly greater than standard 

teaching, with a statistical significance at the 0.05 level. Action research is a key tool in teacher education, 

fostering positive change in educational practices. Studies in physical education demonstrate that CAR can 

improve programs, benefiting students. Teacher development approaches, such as training courses, are 

essential for enhancing educators’ knowledge and skills, enabling them to integrate technology and adopt 

student-centered teaching methods.  

Although previous studies have found continuous development of teacher training course related to 

produce IL and CAR, there has been no mention of specific training curricula for physical education teachers 

who may organize learning activities that emphasize practical skills, use sports-related concepts in innovation 

design, and implement classroom research experiments to ensure students achieve comprehensive learning 

outcomes including knowledge, attitudes, sports skills, physical fitness, and characteristics, which may differ 

from teachers in other subject areas. Therefore, developing this training course is one of the activities that help 

strengthen teachers to be more efficient and complete. In developing the training course, the researcher has 

studied the necessary needs for enhancing the capacity to produce IL and CAR so that physical education 

teachers can benefit from the training course as much as possible with quality that meets the educational 

professional standards of the Teachers Council of Thailand and are ready in the teaching profession to serve 

the society and the nation. It can also serve as a guideline for physical education teacher training institutions 

both in Thailand and abroad to develop specialized training course for physical education teachers that align 

with their specific contexts. 

 

 

2. LITERATURE REVIEW 

The researcher studied the course development guidelines of studies [21]–[23] and found that the steps 

of training course development consisted of: i) study for essential needs; ii) course outline preparation, iii) course 

trial and evaluation; and iv) course effectiveness finding. Then, the researcher studied the components of the 

training course in the study by Tyler [24] which found that the components of the training course consisted of:  

i) objectives of the training course; ii) contents of the training course; iii) training methods; iv) training materials; 
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and v) measurement and evaluation of training courses. The research on developing of a training course to produce 

IL and CAR for physical education teachers was a research and development study.  

There were three phases of research methods. Phase 1 is about studying the needs needed to enhance 

the production of IL and CAR for physical education teachers. Phase 2 is about development of a training 

course enhancing the production of IL and CAR for physical education teachers. Phase 3 is about trial and 

evaluation of the training course for enhancing the production of IL and CAR for physical education teachers. 

It includes studying research related to the study by Syahid et al. [25] which examined the development of a 

structured training course aimed at enhancing ICT competencies in elementary school teachers. A survey of 

teachers’ abilities informed the design of the course, which was found to align well with their needs.  

Fu et al. [26] identified key factors influencing teacher training needs, including the training format, content, 

intensity, opportunities, and practicality, as well as subjective, organizational, and environmental factors. 

Furthermore, Waltz [27] evaluated the effectiveness of tutor training and field experiences for service-prepared 

teachers, concluding that such training significantly enhanced teachers’ self-efficacy and content knowledge, 

as shown in the conceptual framework in Figure 1. 

 

 

 
 

Figure 1. Conceptual framework 

 

 

3. METHOD 

3.1.  Objectives 

This study is conducted with three main objectives. First, to study the essential needs for enhancing 

the production of IL and CAR for physical education teachers. Second, to develop a training course for 

enhancing the production of IL and CAR for physical education teachers. Third, to test and study the effect of 

the training course on enhancing the production of IL and CAR for physical education teachers. 

 

3.2.  Methodology 

The sample group were 165 physical education teachers, Office of Secondary Education Service Chon 

Buri Rayong in academic year of 2021 by studying the essential needs for enhancing the production of IL and 

CAR, obtained by cluster random sampling; and the group of informants to examine the standards of utility, 

feasibility, propriety, and accuracy [28], consisted of five experts selected by purposive sampling; and the 

sample group in the experiment and study the effect of the training course for enhancing the production of IL 

and CAR included 30 physical education teachers, derived from purposive sampling. 

The tools used in the research were essential needs assessment, standard assessment, and a training 

course for enhancing the production of IL and CAR for physical education teachers. Knowledge assessment 

instruments on IL and CAR: i) knowledge enhancement worksheet No. 1.1: the principles and production 

process for IL (IOC=0.80-1.00, α=0.86); ii) knowledge enhancement worksheet No. 1.2: use of technology in 

teaching and assessment (IOC=0.80-1.00, α=0.89); iii) knowledge enhancement worksheet No. 1.3: 

determination of process efficiency (E1) and outcome efficiency (E2) (IOC=1.00, α=0.90); iv) knowledge 

enhancement worksheet No. 2.1: title, objectives, study variables, hypothesis, action, and data analysis 
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(IOC=1.00, α=0.84); v) knowledge enhancement worksheet No. 2.2: tools used in research and tool quality 

determination (IOC=1.00, α=0.88), and vi) knowledge enhancement worksheet No. 2.3: interpretation of 

research findings in class (IOC=1.00, α=0.88). A measure of attitudes toward training courses for enhancing 

the production of IL and CAR for physical education teachers according to the Likert model, which was a 5-

point rating scale. (IOC=0.80-1.00, α=0.92), and an assessment form for practical skills to produce IL and CAR 

for physical education teachers (IOC=0.60-1.00, α=0.83).  

Data analysis employed three methodological approaches. First, essential needs were conducted using 

the modified priority need index (PNI modified). Second, utility, feasibility, propriety, and accuracy standards 

were validated through one-sample t-test with a threshold value of 3.50. Third, training course to produce IL 

and CAR for physical education teachers was evaluated using the process-outcome criterion (E1/E2) with 

which specified criteria of 80/80. 

The training course for enhancing the production of IL and CAR for physical education teachers takes 

two days of training, totalling 15 hours, which has a course structure as in Table 1. Before the training course, 

there was a meeting conducted for participants. It is to know the purpose of the training course, including 

providing training handbook, tools, media, and equipment. Also, it is to explain the training method, 

emphasizing enhanced knowledge, skills, and attitudes through lectures, group discussion, brainstorming, case 

study, and practice. 

 

 

Table 1. Structure the training course to enhance productivity, innovation, learning, and CAR for physical 

education teachers 
Course components Course details 

Course principle 1. It is a training course developed to enhance the production of IL and CAR for physical education 

teachers.  

2. It is a training course developed per with professional educational standards.  
3. The training course focuses on trainees as the centre. Emphasis on learning from speakers and 

experienced people. Along with hands-on learning from activities that are designed to enhance the learning 

experience for physical education teachers  
Topic 1: IL  

Objectives 1. To provide physical education teachers with knowledge and understanding of analysis, design, 

development, application, and evaluation of IL, etc.  

2. For physical education teachers to have a good attitude towards the production of IL. 

3. For physical education teachers to have basic skills in analyzing, designing, developing, applying, and 

evaluating IL.  
Contents Unit 1 principles and production processes for IL (120 minutes) 

Unit 2 applying IL to organize activities (90 minutes) 

Unit 3 Validating the effectiveness of IL (60 minutes) 
Workshop 1 IL design (90 minutes) 

Workshop 2 summarizing results of IL (90 minutes) 

Topic 2: CAR 
Objectives 1. To provide physical education teachers with knowledge and understanding of CAR, CAR design for 

learner development, CAR tools, research statistics in data analysis, and conclusions and discussions, 

including result reports, etc.  
2. For physical education teachers to have a good attitude towards CAR production. 

3. To provide physical education teachers with basic skills in designing, using research statistics to analyze 
data, creating CAR tools, and writing CAR projects. 

Contents Unit 1 CAR design (150 minutes) 

Unit 2 creation of CAR tools (60 minutes) 
Unit 3 summary of CAR (90 minutes) 

Workshop 1 CAR proposal (60 minutes) 

Workshop 2 data analysis and CAR conclusions (90 minutes) 

 

 

4. RESULTS  

Matrix analysis comparing current and expected conditions revealed priority needs below the 3.50 

cut-off point, which is considered below the high-level criterion. The top five essential needs to produce IL for 

physical education teachers were: i) creating IL; ii) utilizing IL to organize learning activities; iii) examining 

IL efficiency; iv) designing IL; and v) summarizing IL outcomes and the essential needs to produce CAR for 

physical education teachers in the top five aspects including i) statistical analysis of research data; ii) discussion 

of research findings; iii) summarization of research outcomes; iv) interpretation of research data; and v) 

development of research instruments. 

Evaluation of the training course for enhancing the production of IL and CAR for physical education 

teachers showed that the utility, feasibility, propriety, and accuracy, based on one-sample t-test analysis, were 

higher than the 3.50 criterion with statistical significance at a 0.05 level. From the experiment and evaluation 

of the training course for enhancing the production of IL and CAR for physical education teachers, it was found 
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that the training course to produce of IL and CAR for physical education teachers had efficiency values of 

E1/E2, equal to 84.04/85.37 which as per the specified criteria. Therefore, the effectiveness of the training 

process for enhancing the production of IL and CAR for physical education teachers was at a reasonable level 

overall. Thus, the efficiency of the training outcomes for enhancing the production of IL and CAR for physical 

education teachers was found to be at a reasonable level, as shown in Tables 2 to 4. Also, the attitude toward 

training courses for enhancing IL and CAR production for physical education teachers was at the highest level. 

From Table 2, the efficiency of the training process for enhancing IL and CAR production for physical 

education teachers overall was high. From Table 3, the efficacy of IL and CAR enhancement training outcomes 

for physical education teachers overall was high. From Table 4, the training course for producing IL and CAR 

for physical education teachers had efficiency values of E1/E2, equal to 84.04/85.37, per the specified criteria. 

 

 

Table 2. The effectiveness of the training process 

for enhancing IL and CAR production for physical 

education teachers  
Item  SD % Level 

1. IL (total score=75) 62.33 3.59 83.11 High 

2. CAR (total score=75) 63.73 3.96 84.98 High 
Items in total (total 

score=150) 

126.07 5.11 84.04 High 

 

Table 3. The effectiveness of IL and CAR 

enhancement training outcomes for physical 

education teachers  
Item  SD % Level 

1. IL (total score=50) 42.00 1.29 84.00 High 

2. CAR (total score=50) 43.37 1.22 86.73 High 
Items in total (total 

score=100) 

85.37 1.67 85.37 High 

 

 

 

Table 4. E1 and E2 of IL and CAR enhancement training courses for physical education teachers 
Test E1 E2 

Efficiency 84.04 85.37 

Interpret Meet the criteria Meet the criteria 

 

 

5. DISCUSSION 
The training course for enhancing the production of IL and CAR for physical education teachers 

developed by the researcher was developed by studying the needs of physical education teachers and taking 

them to quality checks by qualified experts. Then, the experiment and evaluation were conducted with physical 

education teachers. It was found that the training course for enhancing the production of IL and CAR for 

physical education teachers was adequate according to the established criteria. We found that the outcomes 

after the training course in this study showed a tendency for participants to develop positive knowledge, skills, 

and attitudes.  
The training course designed to enhance the production of IL and CAR for physical education teachers 

proved effective, meeting established criteria. The course development followed a structured process, 

prioritizing societal needs. It involved careful planning, defining principles, goals, and course content, 

alongside the nature of teaching and learning experiences. The implementation phase identified challenges, 

while the evaluation of results assessed whether the course led to behavioral changes in learners, aligning with 

course development principles outlined by previous studies [21], [22]. Additionally, the study by Pandya [29] 

highlighted the need for teacher training reforms in response to the New Education Policy and Revised National 

Credit Framework, emphasizing the critical role of effective teacher training in improving learning outcomes. 

According to Karolčík and Marková [30], teachers perceive systemic and environmental factors as significant 

impediments to instructional quality. Despite independently creating innovations, resource limitations and lack 

of institutional support restrict implementation, consequently increasing teachers’ motivation for continuous 

professional growth. 

Additionally, study of Demchenko et al. [6] stated that the pedagogical conditions for preparing future 

physical education teachers for inclusive education emphasize prioritizing program content and instructional 

methods. This includes enhancing theoretical and practical foundations in normative, psychological, 

pedagogical, and correctional aspects, alongside integrating didactic and developmental technologies within 

professional methodology courses. The approach also involves reinforcing professional competencies through 

simulation, reflective practice, and updated teaching placements. Experimental results confirm the 

effectiveness of this methodology in equipping future educators for inclusive teaching environments. These 

approaches are consistent with study of Fauziah et al. [31] which stated that training activities to increase 

writing skills for teachers can improve teachers’ understanding and ability to master and implement CAR and 

can compose writing in the form of CAR. Moreover, Yang et al. [32] highlighted the importance of 

synchronized course design and team building in clinical skills training to enhance the overall competence of 

medical students.  

 
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Training on enhancing the production of IL for physical education teachers consisted of learning units 

consisting of principles and production processes for IL, application of IL to organize activities, and validating 

the effectiveness of IL. There are practical activities consisting of IL design and the conclusion of IL which is 

suitable for training. Our study indicates that training course participants demonstrated high levels of 

knowledge and skills in production of IL. They were able to benefit from extending this knowledge to 

implement it in physical education instruction; using learning innovations to help students achieve their 

learning outcomes. This aligns with study of Lozano et al. [33] which stated that teachers demonstrated a strong 

interest in exploring various instructional methodologies and strategies, with particular enthusiasm for 

audiovisual technologies, digital resources such as presentations and infographics, and the integration of virtual 

reality into teaching practices. Also, another study by Robinson [19] highlighted the role of innovative practices 

in enhancing education quality in Croatian higher education institutions. Further, Koh and Lee [34] explored 

how research-based learning methods and IL can be effectively used by teachers to improve teaching practices. 

This is supported by Wu and Chen [35], which claimed that pedagogical approaches of experiential learning 

and constructivist learning were effective for teaching innovation management, knowledge management, 

project management, and risk management in courses at schools. Choktanaprasit et al. [36] also reported that 

teacher development innovations led to improved learning, with results exceeding the expected standards for 

both activities and tests. 
Training on enhancing CAR production for physical education teachers consisted of CAR design, 

creation of CAR tools, and conclusions of CAR. There were practical activities consisting of designing CAR 

and summarizing the results of CAR that were suitable for training. Our study indicates that training course 

participants demonstrated high levels of knowledge and skills in CAR. This can be beneficial for further 

application in addressing learning outcome problems in physical education subjects. In line with study of 

Dahniar et al. [37], the program’s outcomes demonstrate that, in general, the execution of training activities up 

to mentoring goes without a hitch. Through the use of draft proposals created by teachers who participated in 

the training, it was determined that the training activities had increased the knowledge of teachers on CAR. 

Additionally, the response from the participants was quite encouraging; they appeared to be very passionate 

about taking part in the training session, and they expressed a wish that this activity would continue on a 

constant schedule.  

Putra et al. [38] employed CAR following four key stages: planning, acting, observing, and reflecting. 

Findings revealed progressive improvement in students’ speaking skills across each cycle, as evidenced by 

both behavioral changes and academic performance. The use of action learning strategies effectively reduced 

students’ anxiety, enhanced their motivation, and encouraged freer expression. Aldridge et al. [16] emphasized 

the value of CAR in providing teachers with opportunities to build research skills, which can improve schools 

and foster leadership in change. Highlighted by Knight [39], training in research ethics positively impacts 

teachers’ development as researchers, particularly in enhancing critical thinking and project design. Tuffrey-

Wijne et al. [40] demonstrated that students, after completing research training, gained confidence and new 

opportunities through their projects. Al-Shudaifat [41] stated that the importance of field training in bridging 

the gap between theory and practice in teacher preparation, with cooperative efforts between university 

professors and in-service teachers. According to Rusconi and Squillaci [42], the training initiative significantly 

enhanced educators’ abilities to appreciate and accommodate learner diversity, supported the development of 

universally accessible instructional practices, and empowered teachers to engage in classroom-based inquiry 

for improving student achievement. While the study of Laily et al. [43] outlined that effective course 

implementation involves planning, needs assessment, and resource provision, with internal and external factors 

influencing training success and teacher competence. 

 

 

6. CONCLUSION  

The training course on enhancing the production of IL and CAR for physical education teachers created 

by the researcher is practical according to the criteria, can provide training, and enable participants to have the 

ability to produce IL and CAR. Recent empirical evidence suggests that participants attained high proficiency 

levels in both cognitive knowledge and practical skill domains, with attitudinal measures demonstrating the most 

favorable outcomes. Our findings provide clear evidence that the 15-hour training led to an increase in these 

outcomes. Therefore, it is proposed that the administrators of the National Sports University can use the research 

results as guidelines for conducting academic services to the community by training and enhancing the production 

of IL and CAR for physical education teachers in the responsible province to develop their ability to produce and 

IL and CAR, making school education management develop effectively.  

Furthermore, teachers in subjects related to IL and CAR, and training course development in physical 

education can use it as an example for teaching and learning to students, including students and those interested 

in bringing research results to study for further development. The benefits extend beyond developing physical 
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education teachers specifically in Thailand. The study results can also serve as guidelines for other educational 

institutions to adapt the model, structure, and methods of the curriculum to design appropriate curricula for 

developing physical education teachers according to their contexts. 

This study focused on developing a comprehensive training course, including training efficiency and 

effectiveness. However, further in-depth studies may be needed to confirm the short-term and long-term effects 

of physical education teachers implementing these methods in producing innovations and classroom research 

with students, as well as feedback from relevant stakeholders. Future research should investigate training 

programs designed to develop additional competencies among physical education teachers, including authentic 

assessment and evaluation practices, English language proficiency for professional communication, and the 

integration of artificial intelligence technologies in physical education pedagogy. 

 

 

ACKNOWLEDGMENTS  

We would like to express my sincere gratitude to the President of the Thailand National Sports 

University, the Vice Presidents, the Associate Deans, the Faculty of Education, the lecturers, and staff at the 

Thailand National Sports University, Chon Buri Campus, as well as the personnel from the Research and 

Quality Assurance Division for their support and efforts in ensuring the smooth completion of this research. 

We would also like to thank the physical education teachers from Office of Secondary Education Service Chon 

buri Rayong for their cooperation in data collection, which contributed to the successful completion of the 

research. 

 

 

FUNDING INFORMATION  

The authors thank the Thailand National Sports University and Thailand Science Research and 

Innovation (TSRI) for supporting this research funding. This research was funded under grant number 3/2564. 

 

 

AUTHOR CONTRIBUTIONS STATEMENT  

This journal uses the Contributor Roles Taxonomy (CRediT) to recognize individual author 

contributions, reduce authorship disputes, and facilitate collaboration.  

 

Name of Author C M So Va Fo I R D O E Vi Su P Fu 

Thitipong Sukdee ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Kamonwan Pechsri    ✓ ✓  ✓ ✓  ✓ ✓  ✓  

 

C :  Conceptualization 

M :  Methodology 

So :  Software 

Va :  Validation 

Fo :  Formal analysis 

I :  Investigation 

R :  Resources 

D : Data Curation 

O : Writing - Original Draft 

E : Writing - Review & Editing 

Vi :  Visualization 

Su :  Supervision 

P :  Project administration 

Fu :  Funding acquisition 

 

 

 

CONFLICT OF INTEREST STATEMENT  

Authors state no conflict of interest. 

 

 

INFORMED CONSENT  

The researchers protect the rights of the participants according to the rights they are entitled to in the 

research study, including receiving accurate and sufficient information before deciding to participate in the 

study, and signing a consent form. The use of pseudonyms instead of real names, as well as the non-disclosure 

of the names of individuals involved or those who may impact the participants, is ensured. The research 

findings will be presented in the form of conclusions and will be stored on a personal computer with a password 

to prevent unauthorized access. All documents, CDs, or files will be destroyed at the end of the research. For 

this research, we have obtained consent from all individuals involved in the study. 

 

 

ETHICAL APPROVAL  

The researcher clearly explained the purpose and the procedures of the study to the participants, and 

then obtained, in this research, the researcher mainly considered the consent of the sample by selecting the 



      ISSN: 2089-9823 

J Edu & Learn, Vol. 20, No. 2, May 2026: 655-663 

662 

sample group that met the research objectives. The researcher conducted an ethics request for a research project 

on human beings, which was reviewed by the Ethics Committee and licensed under Certificate No. 011/2564. 

All subjects will be informed of the conditions and voluntarily be subjects for the study. The researcher would 

explain the research details by himself and give the participant a written consent form to sign the consent to be 

a sample. The researcher protected the samples based on their rights to be informed as samples in the research, 

i.e., obtaining sufficiently accurate information before deciding to participate in the research, using fictitious 

names instead of real names, and not revealing the names of those involved or affecting the sample. All names 

were fictitious, and results were presented in conclusive form without affecting the sample. 

 

 

DATA AVAILABILITY  

Derived data supporting the findings of this study are available from the corresponding author [TS] 

on request. 

 

 

REFERENCES 
[1] L. I. González‐Pérez and M. S. Ramírez‐Montoya, “Components of education 4.0 in 21st century skills frameworks: systematic 

review,” Sustainability (Switzerland), vol. 14, no. 3, 2022, doi: 10.3390/su14031493. 

[2] B. Thornhill-Miller et al., “Creativity, critical thinking, communication, and collaboration: assessment, certification, and promotion 
of 21st century skills for the future of work and education,” Journal of Intelligence, vol. 11, no. 3, 2023, doi: 

10.3390/jintelligence11030054. 
[3] A. Dilekçi and H. Karatay, “The effects of the 21st century skills curriculum on the development of students’ creative thinking 

skills,” Thinking Skills and Creativity, vol. 47, 2023, doi: 10.1016/j.tsc.2022.101229. 

[4] E. J. Durden-Myers and S. Keegan, “Physical literacy and teacher professional development,” Journal of Physical Education, 
Recreation & Dance, vol. 90, no. 5, pp. 30–35, 2019, doi: 10.1080/07303084.2019.1580636. 

[5] S. Pill and B. SueSee, “Including critical thinking and problem solving in physical education,” Journal of Physical Education, 

Recreation & Dance, vol. 88, no. 9, pp. 43–49, 2017, doi: 10.1080/07303084.2017.1367741. 
[6] I. Demchenko, B. Maksymchuk, V. Bilan, I. Maksymchuk, and I. Kalynovska, “Training future physical education teachers for 

professional activities under the conditions of inclusive education,” Brain. Broad Research in Artificial Intelligence and 

Neuroscience, vol. 12, no. 3, pp. 191–213, 2021, doi: 10.18662/brain/12.3/227. 
[7] P. Yi, “Teachers’ Communities of practice in response to the COVID-19 pandemic: will innovation in teaching practices persist 

and prosper?” Journal of Curriculum and Teaching, vol. 11, no. 5, pp. 241–251, 2022, doi: 10.5430/jct.v11n5p241. 

[8] T. Sukdee and D. Chankuna, “Factors influencing adjustment in physical education and sports learning after the COVID-19 
pandemic among students in the faculty of education at Thailand National Sports University,” World Journal of Education, vol. 11, 

no. 2, p. 24, 2021, doi: 10.5430/wje.v11n2p24. 

[9] T. Sukdee, J. Khajornsilp, S. Netrthanon, K. Pechsri, and W. S. N. Ayudhaya, “Factors affecting stress of online learning due to the 
COVID-19 situation at Faculty of Education, Thailand National Sports University Chonburi Campus,” Journal of Curriculum and 

Teaching, vol. 10, no. 4, pp. 25–33, 2021, doi: 10.5430/jct.v10n4p25. 

[10] K. Rana, J. Greenwood, and R. Henderson, “Teachers’ experiences of ICT training in Nepal: how teachers in rural primary schools 
learn and make progress in their ability to use ICT in classrooms,” Technology, Pedagogy and Education, vol. 31, no. 3, pp. 275–

291, 2021, doi: 10.1080/1475939X.2021.2014947. 

[11] B. Hutahaean, S. Telaumbanua, L. Tamba, and R. G. N. Hutabarat, “Analysis of innovative and adaptive higher education 
curriculum development to education 5.0 based challenges in Indonesia,” International Journal of Learning, Teaching and 

Educational Research, vol. 23, no. 4, pp. 76–98, 2024, doi: 10.26803/ijlter.23.4.5. 

[12] H. A. Almusawi, C. M. Durugbo, and A. M. Bugawa, “Innovation in physical education: teachers’ perspectives on readiness for 
wearable technology integration,” Computers and Education, vol. 167, 2021, doi: 10.1016/j.compedu.2021.104185. 

[13] S. Abe-Hiraishi, N. E. Grahovec, D. Anson, and L. Kahanov, “Increasing cultural competence: implementation of study 

away/abroad in an Athletic Training Program,” Athletic Training Education Journal, vol. 13, no. 1, 2018, doi: 10.4085/130167. 
[14] I. Dužević, T. Baković, and M. Delić, “Stimulating teaching and learning innovations to enhance higher education quality,” 

Poslovna izvrsnost - Business excellence, vol. 13, no. 1, pp. 13–31, 2019, doi: 10.22598/pi-be/2019.13.1.13. 

[15] S. Semathong, “Participatory action research to develop the teachers on classroom action research,” Shanlax International Journal 
of Education, vol. 11, no. 3, pp. 29–36, 2023, doi: 10.34293/education.v11i3.6118. 

[16] J. M. Aldridge, P. E. Rijken, and B. J. Fraser, “Improving learning environments through whole-school collaborative action 

research,” Learning Environments Research, vol. 24, no. 2, pp. 183–205, Jul. 2021, doi: 10.1007/s10984-020-09318-x. 
[17] P. Meesuk, B. Sramoon, and A. Wongrugsa, “Classroom action research-based instruction: the sustainable teacher professional 

development strategy,” Journal of Teacher Education for Sustainability, vol. 22, no. 1, 2020, doi: 10.2478/jtes-2020-0008. 

[18] A. S. AlShamsi, A. K. AlShamsi, and A. N. AlKetbi, “Training teachers using action research for innovation in early childhood 
education literacy,” International Journal of Learning, Teaching and Educational Research, vol. 21, no. 11, pp. 54–72, 2022, doi: 

10.26803/ijlter.21.11.4. 

[19] D. B. Robinson, “Getting girls in the game: action research in the gymnasium,” The Canadian Journal of Action Research, vol. 14, 
no. 3, pp. 3–28, 2015, doi: 10.33524/cjar.v14i3.98. 

[20] D. Alimisis, “Teacher training in educational robotics: the ROBOESL project paradigm,” Technology, Knowledge and Learning, 

vol. 24, no. 2, pp. 279–290, Jun. 2019, doi: 10.1007/s10758-018-9357-0. 
[21] E. Krull, “Hilda Taba (1902–1967),” Prospects, vol. 33, no. 4, 2003, doi: 10.1023/B:PROS.0000004617.52394.b6. 

[22] A. B. Creditt and K. Sing, “Curriculum development,” in Oncologic Emergency Medicine, Cham: Springer International Publishing, 

2021, pp. 903–914, doi: 10.1007/978-3-030-67123-5_68. 
[23] M. Priestley, S. Philippou, D. Alvunger, and T. Soini, “Curriculum making: a conceptual framing,” in Curriculum Making in 

Europe: Policy and Practice within and Across Diverse Contexts, Emerald Publishing Limited, 2021, pp. 1–28, doi: 10.1108/978-

1-83867-735-020211002. 

[24] R. W. Tyler, “The curriculum-then and now,” The Elementary School Journal, vol. 57, no. 7, 1957, doi: 10.1086/459567. 



J Edu & Learn  ISSN: 2089-9823  

 

 The development of a training course for enhancing the production of … (Thitipong Sukdee) 

663 

[25] A. A. Syahid, I. Isrokatun, and D. Nugraha, “Development of a training curriculum structure to improve ICT competencies of 
teachers in primary schools,” Mimbar Sekolah Dasar, vol. 6, no. 1, 2019, doi: 10.17509/mimbar-sd.v6i1.13889. 

[26] Q. Fu, J. Yao, Q. Tan, and R. Gui, “Teacher training needs and their influencing factors: a case study of 13 Chinese border school 

teachers,” International Journal of Learning, Teaching and Educational Research, vol. 20, no. 10, pp. 331–349, 2021, doi: 
10.26803/ijlter.20.10.18. 

[27] S. B. Waltz, “Tutor training for service learning: impact on self-efficacy beliefs,” Mentoring and Tutoring: Partnership in Learning, 

vol. 27, no. 1, pp. 26–43, 2019, doi: 10.1080/13611267.2019.1583405. 
[28] D. L. Stufflebeam, “Professional standards and principles for evaluations,” International Handbook of Educational Evaluation, pp. 

279–302, 2003, doi: 10.1007/978-94-010-0309-4_18. 

[29] N. Pandya, “Enhancing teacher training effectiveness for Viksit Bharat 2047: aligning with the new education policy and revised 
national credit framework,” Educational Administration: Theory and Practice, 2024, doi: 10.53555/kuey.v30i5.3019. 

[30] S. Karolčík and M. Marková, “How teachers perceive innovations in education,” Journal of Research in Innovative Teaching & 

Learning, vol. 18, no. 1, p. 39-55, 2025, doi: 10.1108/jrit-04-2023-0039. 
[31] R. S. P. Fauziah et al., “Classroom action research training to improve the quality of professional teachers,” Qardhul Hasan: Media 

Pengabdian kepada Masyarakat, vol. 9, no. 2, pp. 114–119, 2023, doi: 10.30997/qh.v9i2.7335. 

[32] J. Yang, S. Huang, C. Lu, and L. Feng, “The national clinical skills competition promotes the construction of a comprehensive 
training program for Chinese medical students,” Journal of Curriculum and Teaching, vol. 7, no. 1, p. 81, 2018, doi: 

10.5430/jct.v7n1p81. 

[33] Ó. R. Lozano, A. R. Granda-Pinan, and A. Alameda-Villarrubia, “Training on innovative learning environments: identifying 
teachers’ interests,” Education Sciences, vol. 14, no. 6, 2024, doi: 10.3390/educsci14060601. 

[34] E. Koh and S. S. Lee, “Learning innovations from research to practice: dilemmas in the field,” Learning: Research and Practice, 

vol. 5, no. 1, pp. 87–92, 2019, doi: 10.1080/23735082.2019.1584449. 
[35] Y. J. Wu and J. C. Chen, “Stimulating innovation with an innovative curriculum: a curriculum design for a course on new product 

development,” International Journal of Management Education, vol. 19, no. 3, 2021, doi: 10.1016/j.ijme.2021.100561. 

[36] N. Choktanaprasit, C. Chantarasombat, and P. Agsonsua, “The development of teacher development innovation for enhancing 
students’ learning achievement in Rajaprajanugroh 50 School under the Office of Special Education Administration,” World Journal 

of Education, vol. 10, no. 2, 2020, doi: 10.5430/wje.v10n2p203. 

[37] N. Dahniar, A. L. Nurmaya G, M. Musafir, S. N. Haq, and R. Regina, “Classroom action research training to realize teacher 
professionalism at Primary School State 60 Buton District,” Abdi Dosen : Jurnal Pengabdian Pada Masyarakat, vol. 7, no. 1, p. 

345, 2023, doi: 10.32832/abdidos.v7i1.1651. 

[38] R. M. Putra, S. Solekhah, D. D. Agustina, and B. Sobirov, “Action learning strategy to enhance students speaking skill: a classroom 
action research,” Anglophile Journal, vol. 2, no. 1, p. 37, 2022, doi: 10.51278/anglophile.v2i1.269. 

[39] J. Knight, “Evaluating the impacts of a research ethics training course on university researchers,” Social Sciences, vol. 12, no. 3, 

2023, doi: 10.3390/socsci12030182. 
[40] I. Tuffrey-Wijne et al., “Developing a training course to teach research skills to people with learning disabilities: ‘it gives us a voice. 

We CAN be researchers!’,” British Journal of Learning Disabilities, vol. 48, no. 4, pp. 301–314, 2020, doi: 10.1111/bld.12331. 

[41] S. H. Al-Shudaifat, “Action research as perceived by student-teachers in the field training program at Hashemite University/Jordan,” 
International Journal of Higher Education, vol. 9, no. 3, pp. 55–63, 2020, doi: 10.5430/ijhe.v9n3p55. 

[42] L. Rusconi and M. Squillaci, “Effects of a universal design for learning (UDL) training course on the development teachers’ 

competences: a systematic review,” Education Sciences, vol. 13, no. 5, p. 466, May 2023, doi: 10.3390/educsci13050466. 
[43] N. Laily, A. Arsyadhi, F. Dua, and L. Dewi, “The implementation of training curriculum to enhance teacher competence in 

implementing the education curriculum at the elementary school,” Theory and Practice, no. 5, pp. 6689–6695, 2024, doi: 

10.53555/kuey.v30i5.3994. 

 

 

BIOGRAPHIES OF AUTHORS  

 

 

Thitipong Sukdee     is an assistant professor at the Faculty of Education, Thailand 

National Sports University Chon Buri Campus, Chon Buri, Thailand. He obtained a Doctoral of 

Physical Education from Srinakharinwirot University, Thailand. He can be contacted at email: 

thitipong.petnsu@gmail.com. 

  

 

Kamonwan Pechsri     is an assistant professor at the Faculty of Education, Thailand 

National Sports University Chon Buri Campus, Chon Buri, Thailand. She obtained a Doctoral 

of Education form Burapha University, Thailand. She can be contacted at email: 

kamonwan.tnsu@gmail.com. 

 

https://orcid.org/0000-0002-0250-8276
https://scholar.google.com/citations?user=7cgBEw8AAAAJ&hl=th
https://www.scopus.com/authid/detail.uri?authorId=57369394500
https://www.webofscience.com/wos/author/record/LZF-4346-2025
https://orcid.org/0009-0004-6232-186X
https://scholar.google.com/citations?hl=th&view_op=list_works&gmla=AFix5MZkxE9UCztmV5CaC9DfdbfTuLprzN0B16fB2Uq0eHsQq8jqd7RihDo8DlctzGGn-1bOAK-cvKGuwW6a79n6Zd6uKa8iQoV6N4YP5NuEpC_X63J51aM24tEOY94eqxCC-w6aOGZFg6jtZwiBAk0-gSwKaoBSjWAdfBb4dliODkQbU6s3O-1_UxwOb8DPLHY&user=2mqRAzwAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57369394600
https://www.webofscience.com/wos/author/record/LZF-4644-2025

