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Abstract 
The design of the project-based learning, or PjBL, via brainstorming with metaverse to promote multimedia 
production skills is based on the integration of the concepts of project-based learning processes via 
brainstorming with virtual world technologies for use in the instruction management. Thereby, the instruction 
management in this way is said to develop learners’ multimedia production skills as it encourages them to search 
for knowledge on their own, which shall also enable them to increase knowledge from practices and enhance 
necessary skills for the 21st century learners. The objectives of this research are (1) to study and synthesize the 
learning process the PjBL via brainstorming with metaverse, (2) to design the PjBL via brainstorming model 
with metaverse, and (3) to study the results of the design of the PjBL via brainstorming model with metaverse. 
The results of this research show that (1) the overall suitability of the design of the PjBL via brainstorming 
model with metaverse is at highest level (Mean = 4.62, SD. = 0.47), and (2) the overall suitability of the 
elements of the PjBL via brainstorming model with metaverse is at highest level (Mean = 4.75, SD. = 0.36). 
Keywords: project-based learning, brainstorming, metaverse, multimedia production skills 
1. Introduction 
The time with the outbreak of the COVID-19 is considered such a difficult period that it was affecting people all 
over the world, and it was seen as great challenges for every sector to cope with so that businesses and 
operations of all sections could go on (Fakcharoenphol et al., 2020). The COVID-19 pandemic has also greatly 
affected education systems since there were more than 1.5 billion students, or over 90 percent of all, inflicted by 
such deadly disease. Owing to the urgent measures launched by many governments to prevent the spread of the 
virus at that time, i.e., semi-lockdown and social distancing (Vanichanan, 2020), most learners missed the 
opportunities to learn. For this reason, the use of learning technologies that are consistent with such adverse 
situation is considered an urgent need so that learners are always well prepared for self-learning. 
Vocational certificate program (B.E. 2562) is a post-secondary school curriculum, or equivalent, which was 
established to provide vocational education at the vocational certificate level, and meanwhile, to elevate the 
individuals’ vocational education to be in line with the National Economic and Social Development Plan, the 
National Education Plan, the National Qualifications Framework, the national educational standards, the 
National Vocational Qualifications Framework, and the career standards. Whereby, the emphasis is placed on 
learning to practice with an aim to increase the competencies of skilled personnel together with morals, ethics, 
professional ethics, and appropriate work habits, in such a way that these skilled personnel can satisfy the 
workforce demand in the labor market, communities, societies and be able to do self-employment. At the 
meantime, learners must be able to choose appropriate learning systems and methods according to their potential, 
their interests, and opportunities in hand. In addition, it is necessary to promote the cooperation in terms of 
education management and joint curriculum development among educational institutions, workplaces, agencies, 
and organizations at community level, local level, and national level (Office of the Vocational Education 
Commission, 2019; Office of the National Economic and Social Development Council, 2023). 
Project-based learning (PjBL) is a learning management process that focuses mainly on learners, encouraging 
them do all practices ranging from doing the survey, making learning plans, designing their learning, and 
applying the bodies of knowledge derived therefrom to evaluate their own works (Nilsook, Chatwattana & 
Seechaliao, 2021; Dole, Bloom & Doss, 2016). The roles of instructors are to facilitate or give advice to help 
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learners complete their projects. In addition, the project-based learning also emphasizes the learning styles that 
allow learners to gain life experiences while developing different skills in consistence with the 6 stages of 
cognitive development of Bloom (2001), i.e., remember, understand, apply, analyze, evaluate, and create, 
respectively. 
The project-based learning management is a policy of instruction management for vocational and technical 
education in Thailand. The graduates are required to create inventions and innovations in their projects while 
learning the skills related to communication, critical thinking, creative thinking, and collaboration (Nilsook, 
Chatwattana & Seechaliao, 2021). Besides, the graduates are expected to know how to make working plans, 
practice leadership skills, and develop thinking processes, especially those concerning advanced thinking and 
self-assessment. Meanwhile, the instructors are responsible for stimulating learners to search for knowledge by 
themselves based on their own interest. This method shall enable learners to increase their knowledge derived 
from practices, and develop necessary skills for the 21st century learners (Wanglang & Chatwattana, 2023). 
Brainstorming is the most important strategy to arouse creativity and problem solving. Brainstorming refers to 
the use of human’s brain to solve problems by looking for the original solutions that have never been known 
before. The said solutions can be found by connecting and expanding the scopes of knowledge by means of 
brainstorming from every perspective without judging whether it is right or wrong. This is all to find out the 
alternatives for making decisions in order to generate new ideas that can be employed in planning as efficiently 
as possible (Abdullahi, 2015). 
Kongpha & Chatwattana (2023) stated that metaverse is a virtual environment in the digital space, which is 
created to allow people to interact with one another through their 3D avatars. With the aid of some technologies 
and accessories, people are able to do many activities in metaverse through virtual community (Suzuki et al., 
2020). Thus, metaverse is not limited to any one world or universe, but it can be anything generated from the 
technologies that connect people and allow them to communicate and do activities together. 
According to the aforementioned principles and theories, the researchers have had an idea to design the 
project-based learning via brainstorming with metaverse for use as a guideline to develop the instruction 
management designated for learners in vocational education in Thailand. It is believed that this kind of 
instruction management can encourage learners to learn by their own after doing practices in the project-based 
learning process because they have to do brainstorming in every aspect so as to find out the brand-new ideas that 
can be further put in the planning. 
2. Research Objectives and Hypotheses 
1) To study and synthesize the learning process the PjBL via brainstorming with metaverse to promote 
multimedia production skills  
2) To design the PjBL via brainstorming model with metaverse to promote multimedia production skills  
3) To study the results of the design PjBL via brainstorming model with metaverse to promote multimedia 
production skills  
According to the results of evaluation on the suitability of the design PjBL via brainstorming model with 
metaverse to promote multimedia production skills is at high level. 
3. Research Methodology 
This research is related to the design of the PjBL via brainstorming with metaverse, and the research 
methodology is as follows. 
3.1 Participants 
The research participants are 7 experts from different institutions, all of whom are specialized in design and 
development of instruction models and instruction systems. 
3.2 Research Instruments and Statistics Used In Data Analysis 
The tools employed in this research consist of (1) the PjBL via brainstorming model with metaverse, and (2) the 
evaluation form on the suitability of the PjBL via brainstorming model with metaverse to promote multimedia 
production skills. The statistics used for data analysis are mean and standard deviation. 
3.3 Research Methodology 
The research methodology designated to design this model is based on the system approach (Khemmani, 2010; 
Utranan, 1982), and design and development process using SDLC techniques (Robert et al., 2013), which can be 
divided into 3 stages as shown in Figure 1. 
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Figure 1. Research methodology 
Stage 1: Study, analysis, and synthesis of the documents and the researches relevant to the design the PjBL via 
brainstorming with metaverse. In order to establish the conceptual framework of this research, the researchers 
had studied and analyzed the documents and the researches, which are concerning vocational certificate program 
B.E. 2562, project-based leaning, brainstorm, metaverse, and multimedia production skills. 
Stage 2: Design of the PjBL via brainstorming model with metaverse. In this stage, the researchers based the 
design and the development of this architecture on the principles of system approach and design and 
development process using SDLC techniques. 
Stage 3: Study the results of the PjBL via brainstorming model with metaverse. The researchers employed the 
research tools to find out the results after having the participants use the said architecture. There are 7 
participants in this research who were derived by means of purposive sampling. All of them are the experts from 
different institutions, who are specialized in design and development of instruction models and instruction 
systems. The criteria for evaluation and the interpretation of results (Kanasutra, 1995) are shown in Table 1. 
 
Table 1. Mean score range and interpretation of results 

Range of average score Interpretation of suitability 
4.50 – 5.00 
3.50 – 4.49 
2.50 – 3.49 
1.50 – 2.49 
0.00 – 1.49 

Highest 
High 
Moderate 
Low 
Lowest 

 
4. Results 
The results of the design of the PjBL via brainstorming model with metaverse to promote multimedia production 
skills can be summarized as follows:  
4.1 Results of the Synthesis of the Learning Process of the PjBL via Brainstorming with Metaverse 
After the study, analysis, and synthesis of the documents and the researches relevant to the design the PjBL via 
brainstorming with metaverse, especially in terms of vocational certificate program B.E. 2562, project-based 
leaning, brainstorm, metaverse, and multimedia production skills, the researchers obtained the conceptual 
framework of this research as shown in Figure 2. 
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Figure 2. Conceptual framework of the PjBL via brainstorming with metaverse 

 
4.2 Results of the Design of the PjBL via Brainstorming Model with Metaverse 
In order to design the PjBL via brainstorming model with metaverse to promote multimedia production skills, 
the researchers applied the principles of a system approach integrated with the principles of SDLC (Robert et al., 
2013). In addition, the 4 steps of project-based learning process and the 5 steps of brainstorming were also 
applied in combination in the design and the development of this model, as illustrated in Figure 3. 

 
Figure 3. The project-based learning: PjBL via brainstorming model with metaverse 

 
Figure 3 represents the PjBL via brainstorming model with metaverse to promote multimedia production skills, 
which consists of 4 main elements as follows: 
1. Input factor: This element refers to the environment and the sub-elements involved in the design and the 
development of the PjBL via brainstorming model with metaverse, which include instructor, learners, metaverse, 
and learning media. 
2. Learning process using the PjBL via brainstorming model with metaverse: This is the learning process 
initiated from the integration of several steps in project-based learning process and collaborative brainstorming 
with metaverse. It is said that the learning process of this kind can promote learners to enhance their multimedia 
production skills. The details of the learning process using the PjBL via brainstorming model with metaverse are 
as below: 

 2.1 Project-based leaning is an activity that teaches learners how to do projects, take action to develop 
their knowledge and skills, and eventually create quality products. The main purpose of the 
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project-based learning is to encourage learners to observe, ask questions, make assumptions, seek 
knowledge by themselves in order to find out the answers of the questions they are interested in, 
summarize and understand the findings. The project-based learning management process consists of 4 
steps, i.e., plan, action, present, and evaluate, respectively. 

 2.2 Brainstorm refers to an attempt to collect ideas from every perspective without judging whether it is 
right or wrong in order to find alternatives in decision making and new ideas that can be put in planning 
as efficiently as possible. Brainstorming includes 5 steps, which are facilitator, define topic, brainstorm, 
conclusion, and follow. 

 2.3 Learning via metaverse is the use of a virtual reality system developed through a web-based 
platform to create a learning space with an intention to promote multimedia production skills. Users can 
create their personal avatars to represent their identities and access to such virtual world, in which there 
are a variety of virtual simulation rooms available. 

3. Output: This element refers to learning achievement and multimedia production skills, which are the 
fundamental skills that learners acquired after learning with the PjBL via brainstorming model with metaverse. 
4. Feedback: This is the results of evaluation on learning achievement and multimedia production skills. 
4.3 Results of the Study on the Suitability of the PjBL via Brainstorming Model with Metaverse 
The study results of the design of the PjBL via brainstorming model with metaverse with 7 participants in this 
research who were derived by means of purposive sampling. All of them are the experts from different 
institutions, who are specialized in design and development of instruction models and instruction systems are 
shown in Table 2 and Table 3. 
Table 2. Results of evaluation on the suitability of the design of the PjBL via brainstorming model with 
metaverse (overall elements) 

Items for evaluation Assessment results Interpretation  
of results Mean S.D. 

1. The design of the PjBL via brainstorming model with metaverse  
contains principles and concepts that can be used as the basis for  
developing the instruction systems. 

4.71 0.48 Highest 

2. The elements of the PjBL via brainstorming model with metaverse  
are as comprehensive as the main elements of the instruction systems. 

4.71 0.48 Highest 

3. The sequence of elements in the design of the PjBL via  
brainstorming model with metaverse is clear and consistent. 

4.85 0.37 Highest 

4. The ordering of elements in the design of the PjBL via brainstorming  
model with metaverse is suitable and easy to understand. 

4.42 0.53 High 

5. The overall elements of the design of the PjBL via brainstorming  
model with metaverse is complete and covers the needs. 

4.42 0.53 High 

Overall average 4.62 0.47 Highest 
 
Referring to Table 2, it is found that the overall suitability of the design of the PjBL via brainstorming model 
with metaverse is at highest level (Mean = 4.62, SD. = 0.47). Therefore, it can be summarized that the PjBL via 
brainstorming model with metaverse contains complete elements and it can be used as a guideline to further 
develop other project-based learning systems via brainstorming with metaverse that can promote multimedia 
production skills of vocational students. The project-based learning and the brainstorming are said to encourage 
learners to observe and ask questions in order to find out alternatives for decision making, which can be put in 
planning as efficiently as possible. 
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Table 3. Results of evaluation on the suitability of the components of the PjBL via brainstorming model with 
metaverse 

Items for evaluation Assessment Results Interpretation of results 
Mean S.D. 

1. Input factor 
1.1 Instructor  4.71 0.48 Highest 
1.2 Learners 4.85 0.37 Highest 
1.3 Metaverse 4.28 0.75 High 
1.4 Learning Media 4.28 0.48 High 

2. Learning process using the PjBL via brainstorming with metaverse 
    2.1 Project-based leaning steps 

   2.1.1 Plan 5.00 0.00 Highest 
   2.1.2 Action 4.85 0.37 Highest 
   2.1.3 Present 4.85 0.37 Highest 
   2.1.4 Evaluate 4.85 0.37 Highest 

    2.2 Brainstorm steps 
   2.2.1 Facilitator 4.71 0.48 Highest 
   2.2.2 Define topic 5.00 0.00 Highest 
   2.2.3 Brainstorm 5.00 0.00 Highest 
   2.2.4 Conclusion 4.85 0.37 Highest 
   2.2.5 Follow 4.85 0.37 Highest 

3. Output 
3.1 Learning achievement 4.71 0.48 Highest 
3.2 Multimedia production skills 4.57 0.53 Highest 
Overall 4.74 0.36 Highest 

 
According to Table 3, it can be clearly seen that the overall suitability of the elements of the PjBL via 
brainstorming model with metaverse is at highest level (Mean = 4.74, SD. = 0.36). This can be concluded that 
the PjBL via brainstorming model with metaverse has all necessary elements and it can be employed to further 
develop other project-based learning systems via brainstorming with metaverse designated to promote 
multimedia production skills of vocational students in Thailand. This kind of learning can create new bodies of 
knowledge arising from brainstorming through the project-based learning process with the aid of metaverse and 
technologies for instruction management that can support learning in the digital world. 
5. Conclusion & Discussion 
The design of the the PjBL via brainstorming with metaverse is intended to promote multimedia production 
skills, which are considered highly essential for the 21st century learners, especially those who study multimedia 
production courses. In this research, the researchers applied principles, concepts, theories, and innovations 
related to the new teaching styles of Thailand 4.0, which are corresponding to the current situations and believed 
to encourage learners to learn and work as a team, enable them to solve immediate problems, and promote their 
creativity through the project-based learning via brainstorming with metaverse.  
The PjBL via brainstorming model with metaverse is composed of 4 main elements, i.e., 1. input factor, which 
includes of instructor, learners, metaverse, and learning media; 2. learning process using the PjBL via 
brainstorming with metaverse, which consists of the project-based learning 4 steps, i.e., plan, action, present, and 
evaluate, that combine with brainstrom process 5 steps, which includes of facilitator, define topic, brainstorm, 
conclusion, and follow; 3. output, which consists of learning achievement, and multimedia production skills; and 
4. feedback, which includes results of evaluation on learning achievement, and results of evaluation on 
multimedia production skills. 
In reference to the evaluation results, the overall suitability of the design of the PjBL via brainstorming model 
with metaverse is at highest level (Mean = 4.62, SD. = 0.47), and the overall suitability of the elements of the 
PjBL via brainstorming model with metaverse is at highest level (Mean = 4.74, SD. = 0.36) as well. These results 
are in line with the research of Chatwattana (2021), who said that the utilization of current technologies in the 
management of learning environment can create a learning society in digital universities. The findings are also 
consistent with the research of Phunaploy, Chatwattana & Piriyasurawong (2021), who mentioned that the use of 
different information technologies corresponding to the world’s current situations in educational management 
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that facilitates learners to learn anywhere and anytime while enabling them to connect bodies of knowledge can 
encourage learners to take on challenges and develop the 21st century skills, e.g., collaborative skill, creative 
skill, communication skill, etc., which are all needed for learning in such a dynamic world as today. 
Acknowledgments 
This study has been accomplished by relying on participants who encouraged the researcher to complete the 
research properly. Especially the advisor, Assoc. Prof. Dr. Pinanta Chatwattana, and Division of Information and 
Communication Technology for Education, King Mongkut's University of Technology North Bangkok. 
Authors contributions 
Mr. Phanuwat Kongkhen develops the main idea of this research, wrote and compose the manuscript, developing 
the model and studied the results. The research methodology was developed by Assoc. Prof. Dr. Pinanta 
Chatwattana and review the manuscript. The two authors have approved the final version of this manuscript for 
publication. 
Funding 
This research was funded by the King Mongkut’s University of Technology North Bangkok. 
Competing interests 
The authors declare that they have no known competing financial interests or personal relationships that could 
have appeared to influence the work reported in this paper. 
Informed consent 
Obtained. 
Ethics approval 
The Publication Ethics Committee of the Canadian Center of Science and Education.  
The journal’s policies adhere to the Core Practices established by the Committee on Publication Ethics (COPE). 
Provenance and peer review 
Not commissioned; externally double-blind peer reviewed. 
Data availability statement 
The data that support the findings of this study are available on request from the corresponding author. The data 
are not publicly available due to privacy or ethical restrictions. 
Data sharing statement 
No additional data are available. 
Open access 
This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 
license (http://creativecommons.org/licenses/by/4.0/). 
Copyrights 
Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 
References 
Abdullahi, N. M. A. (2015). The effect of using brainstorming strategy in developing creative problem solving 

skills among male students in Kuwait: A field study on Saud Al-Kharji School in Kuwait City. Journal of 
Education and Practice, 6(3), 136-146. 

Bloom, B. S. (2001). Bloom’s taxonomy of learning. https://doi.org/10.1016/S0960-9822(00)00032-4 
Chatwattana, P. (2021). Massive open online courses model with self-directed learning to enhance digital literacy 

skills. International Journal of Engineering Pedagogy (iJEP), 11(5), 122-137.  
https://doi.org/10.3991/ijep.v11i5.22461 

Dole, S., Bloom, L., & Doss, K. K. (2016). Rocket to creativity: A field experience in problem-based and 
project- based learning. Global Education Review, 3(4), 19-32. Retrieved from  
https://files.eric.ed.gov/fulltext/EJ1120599.pdf 

Fakcharoenphol, W., Chaowatthanakun, K., Varasunun, V., Nugultham, K., Laohammanee, K., Suwannaphichat, 
S., & Suwan, S. (2020). Readiness to implement online learning management under the Covid-19 



http://hes.ccsenet.org Higher Education Studies Vol. 13, No. 4; 2023 

200 
 

pandemics. Journal of Education and Human Development Sciences, 4(1), 44-61. 
Kanasutra, P. (1995). Statistics for research in the behavioral sciences. Bangkok: Chulalongkorn University 

Press. 
Khemmani, T. (2010). Science of teaching: Knowledge of efficient learning process management. Bangkok: 

Chulalongkorn University Press. 
Kongpha, R., & Chatwattana, P. (2023). The virtual interactive learning model using imagineering process via 

metaverse. Higher Education Studies, 13(1), 35-41. https://doi.org/10.5539/hes.v13n1p35 
Nilsook, P., Chatwattana, P., & Seechaliao, T. (2021). The project-based learning management process for 

vocational and technical education. Higher Education Studies, 11(2), 20-29.  
https://doi.org/10.5539/hes.v11n2p20 

Office of the National Economic and Social Development Council. (2023). The thirteenth national economic and 
social development plan (2023-2027). Bangkok: Office of the Prime Minister. 

Office of the Vocational Education Commission. (2019). Vocational certificate program B.E. 2562. Bangkok: 
Ministry of Education. 

Phunaploy, N., Chatwattana, P., & Piriyasurawong, P. (2021). The results of development of the online 
instruction with design-based thinking for the construction of creative products. TEM Journal, 10(4), 
1715-1720. https://doi.org/10.18421/TEM104-30 

Roberta, M. R., Alan, D., & Barbara, H. W. (2013). System analysis and design. Hoboken: John Wiley & Sons. 
Suzuki, S., Kanematsu, H., Barry, D. M., Ogawa, N., Yajima, K., … Yoshitake, M. (2020). Virtual experiments in 

metaverse and their applications to collaborative projects: The framework and its significance. Procedia 
Computer Science, 176(2020), 2125-2132. https://doi.org/10.1016/j.procs.2020.09.249 

Utranan, S. (1982). Systematic instructional management. Bangkok: Chulalongkorn University. 
Vanichanan, P. (2020). Basic education in covid-19 crisis reopening school after lockdown. Retrieved from  

https://tdri.or.th/2020/05/basic-education-in-covid-19-crisis-reopening-school-after-lockdown/ 
Wanglang, C., & Chatwattana, P. (2023). The project-based learning model using gamification to enhance 21st 

century learners in Thailand. Journal of Education and Learning, 12(2), 99-105.  
https://doi.org/10.5539/jel.v12n2p99 


