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ABSTRACT

The project-based learning system on the metaverse through design thinking for Buddhism
innovators, or the PjBL system on the metaverse, is designated to be used as a tool to promote
self-directed learning and Buddhism in Thailand. The PjBL system on the metaverse empha-
sizes the learning style that can develop the 21st-century skills, and the system relies mainly
on the processes of project-based learning and design thinking, which are believed to bring
about creative strategies for the development of new innovations based on new ideas. The
PjBL system on the metaverse can be put into practical use in digital learning environments
on the metaverse, which are capable of providing realistic and immersive learning experi-
ences in such a way that users can feel as if they were in the physical world. The system also
supports interactions, easy access to learning resources, and sharing of information, all of
which are said to increase learners’ confidence and practical skills in using digital technolo-
gies. This study was carried out by means of pre-experimental research method with a one-
group pre- and post-test design, and the research results are consistent with all four research
hypotheses. According to the observations, it is found that the PjBL system on the metaverse
is considered a learning tool in the virtual world that Buddhist innovators can practically
apply to create new innovations to promote Buddhism through immersive learning tech-
nology. Furthermore, the PjBL system in the metaverse can promote experiential learning,
enabling users to acquire new bodies of knowledge as to their own abilities, find out new
methods to solve problems, create their own works, carry out their tasks efficiently, develop
different knowledge and experiences, and improve necessary technological skills needed in
today’s era.

KEYWORDS
PjBL system on metaverse, design thinking, Buddhism innovators

Sisamud, K., Chatwattana, P., Piriyasurawong, P. (2025). The Outcomes of Project-Based Learning System on Metaverse through Design Thinking for
Buddhism Innovators. International journal of Engineering Pedagogy (I/EP), 15(1), pp. 56-74. https://doi.org/10.3991/ijep.v15i1.51461

Article submitted 2024-07-30. Revision uploaded 2024-11-15. Final acceptance 2024-11-15.
© 2025 by the authors of this article. Published under CC-BY.

56 International Journal of Engineering Pedagogy (iJEP) iJEP [Vol. 15 No. 1(2025)


https://online-journals.org/index.php/i-jep
https://online-journals.org/index.php/i-jep
https://doi.org/10.3991/ijep.v15i1.51461
https://online-journals.org/
https://online-journals.org/
mailto:jerambo2@gmail.com
https://doi.org/10.3991/ijep.v15i1.51461

iJEP | Vol. 15 No. 1(2025)

The Outcomes of Project-Based Learning System on Metaverse through Design Thinking for Buddhism Innovators

1  INTRODUCTION

Since scientific and technological innovations have become significant mecha-
nisms for economic and social development, innovators are playing a more and more
important role in the creation of new innovations for use in national development.
The outbreak of COVID-19 over the past few years has brought about some major
changes in learning methods, which must be adapted to align with the unexpected
situations. As a result, most of the traditional learning methods have shifted to digital
online learning [1] [2]. Not only that, the propagation of Buddhism in Thailand, the
land of cultural diversity, has also been affected by this situation, and there should
be major adaptation in the dissemination of Buddhism. Buddhist Innovations (BI),
therefore, are highly needed in the current situation in order to facilitate Buddhists
of all ages to gain bodies of knowledge and concrete understandings of Buddhist
principles and, meanwhile, apply them in an appropriate and practical manner [3].

Sitthithammaporn et al. [4] said that Buddhism is recognized as a crucial cultural
foundation of Thai society, and the principles of Buddhist teachings have been prop-
agated in Thai society for a long time. Once stepping into the 21st century, when
the world has no borders, both global societies and Thai society began to face more
crises in many aspects. Consequently, the learning methods about Buddhism and
the dissemination of Buddhist principles require some adjustments so that they can
be consistent with the changing contexts in the 21st century. There are two main
issues that need the said adjustment. The first one is the teaching skills required in
the propagation of Buddhism. These skills should be developed in such a way that
the Buddhist teachings must be easy to understand, easy to remember, and can be
put to practical use. The other is the adjustment in the use of information technology
in the study of Buddhism and the dissemination of Buddhist teachings to consumer
groups. Thus, it is necessary for both the government and the Buddhist church to
work hand in hand so as to deal with the problems and support the dissemination
of Buddhist principles, making them easy to understand and applicable to people’s
lives. It is expected that the use of new technologies to propagate Buddhism can
enhance the Buddhists’ quality of life, and at the same time cope with some social
crises in a sustainable manner.

The National Education Act B.E. 2562 (No. 4) places an emphasis on education
management that can promote students’ full potential in a natural manner. In refer-
ence to Section 22 of the said act, education must equip students with knowledge and
skills related to science and technologies, including understanding and experiences
In management, maintenance, and utilization of natural resources and the envi-
ronment in a sustainable manner. In the meantime, the instruction management
must comprise various activities for students to practice and learn from first-hand
experiences so that they are able to think and do their tasks efficiently, which will
eventually arouse their constant curiosity. Not only that, the ideal instruction man-
agement must promote and assist instructors to create appropriate atmospheres,
environments, learning media, and hands-on practices that can encourage students
to learn, develop their omniscience by means of practical practice, and improve the
21st-century skills [5] that are necessary for self-adjustment and self-development.
This is all for the students to apply such skills relevant to thinking, collaboration,
communication, and creativity [6] in their daily lives.

Referring to the above context, there have been technological and social
changes in the 21st century, all of which focus on the improvement of the quality
of social services, especially those related to education, exchange of knowledge, and
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interaction through the network system. As a result, more and more Thai people
are able to have unlimited access to information [7]. All of the aforementioned are
in line with the main goals of Thailand’s educational development as stated in the
National Scheme of Education B.E. 2560-2574, that is, the education system must
be of high quality and efficiency so that it can serve as the main mechanism to
develop human potentialities and competencies. In the meantime, it must be able to
accommodate both education and learning and correspond with the challenges of
the world’s dynamics [8].

This study is related to the exploration of the participants’ perspectives towards
the development of the project-based learning system on the metaverse through
design thinking for Buddhism innovators, or the PjBL system on the metaverse. The
study is also intended to verify that the self-directed learning based on design think-
ing with the PjBL system on the metaverse can generate and support learning orga-
nizations because the system can encourage the application of digital technologies
in instruction management that corresponds to lifelong learning and, meanwhile,
can enhance Buddhist innovators skills necessary for the creation of innovations
for the effective propagation of Buddhism in Thailand. Thus, the main objectives of
the present study are to develop the project-based learning system on the metaverse
through design thinking for Buddhism innovators and to examine the perspectives
of the research participants towards the development of this system after they have
conducted self-learning with digital technology, in which they are able to interact
with virtual environments therein.

The research hypotheses are based on the study of the results after using the PjBL
system on the metaverse. Thereby, the hypotheses of this study include:

H,: The efficiency of the project-based learning system on the metaverse
through design thinking for Buddhism innovators, or the PjBL system on the
metaverse, is at high level.

H,: The scores of learning achievement after learning with the PjBL system on
the metaverse are higher with statistical significance at .01.

H,: The Buddhism innovator scores of the learners who have learned with the
project-based learning system on the metaverse through design thinking for
Buddhism innovators are at high level.

H,: The satisfaction of the learners who have learned with the project-based
learning system on the metaverse through design thinking for Buddhism
innovators is at high level.

2  BACKGROUND

People all over the world have always been facing many challenges,such as wars,
natural disasters, epidemics, and many other bad events. However, the outbreak
of COVID-19 around the world resulted in an urgent need for online teaching and
learning at all levels. In 2020, the traditional face-to-face learning style could not be
conducted owing to the spread of COVID-19 [9]. As a result, the new paradigms took
place, and since then the new technologies have been employed to create opportuni-
ties related to the creation of knowledge, interaction among learners, and exchange
of knowledge and collaboration. All of these have contributed to the rise of the qual-
ity of social services, especially those concerning education, through the network
system [10] in order to provide education management that can promote students to
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develop various skills and create new bodies of knowledge. The following theories
were analyzed so as to identify the concepts related to this study:

Project-based learning
The metaverse

Design thinking

Buddhist innovators skills

2.1 Project-based learning

Project-based learning is a kind of learning process that helps students possess
the 21st-century skills. Each of the steps within this instruction management is
intended to promote the student-centered learning and increase the efficiency of the
classroom learning. Students are expected to develop problem-solving skills, criti-
cal thinking skill, and ability to create their own works. This can promote creativ-
ity, teamwork, and collaborative learning skill as well. Moreover, the project-based
learning can also promote communication and interaction among learners par-
ticularly when using the current technological tools in such digital age, which is
considered an appropriate combination for the present time. For this reason, the
project-based learning is regarded as one of the approaches that should be integrated
into the instruction management so as to provide learners with indispensable skills
for the 21st century [11]. There are six steps in the project-based learning manage-
ment as follows:

e Step 1 Preparation: Instructors prepare the project scope as well as the informa-
tion sources and identify the leading questions in the learning plan.

e Step 2 Topic Definition and Selection: Each group of learners proposes the project
topics, study the possibilities of the proposed topics, and then present the said
topics to the instructors for further approval.

e Step 3 Project Layout: Learners study the project scope and find out the related
information sources. Then learners set up the project implementation plan
by identifying the activities designated for each step in the plan, the roles and
responsibilities along with the workload of each member, and the time needed
for the project implementation.

e Step 4 Project Implementation: All group members use their knowledge and
skills to do their tasks as given in the plan; and meanwhile exchange their experi-
ences with others in order to explore new bodies of knowledge. At the meantime,
instructors are available for assistance and advice or helping learners deal with
the problems found during this process.

e Step 5 Presentation: Learners summarize their project results in the form of
report and present it to others so that they can exchange their knowledge with
other groups.

¢ Step 6 Evaluation: Instructors employ different methods and tools to do authentic
assessment on the results of the project.

2.2 Metaverse
Metaverse is a virtual reality platform that allows users to create virtual environ-

ments and interact with them via virtual digital platforms. Thereby, the said digital
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platforms contain multi-user environments which are the integration of physical
reality and virtual world [12]. Therefore, metaverse is deemed as a network of vir-
tual worlds in which users can not merely receive varied immersive experiences
but also share them through their avatars [13]. Park and Kim [14] explained the four
main components of metaverse as below:

e Environment: This element includes the recognition of scenes and objects, the rec-
ognition of sound and speech, the generation of scenes and objects, the synthesis
of sound and speech, motion rendering, etc.

o Interface: This element consists of head-mounted displays, hand-based and non-
hand-based input devices, motion input devices, etc.

e Interaction: This element refers to varied formats of continuous interactions,
multitasking interactions, person modeling, creation of simulations, etc.

e Security Privacy: This element includes data security and privacy, security of
software, hardware, and network aspect, etc.

After inspecting the concepts, the theories, and the literatures concerning the
metaverse [15], it is found that the metaverse can be integrated into education to
facilitate instruction and learning processes in order to increase accessibility and
equality in education. This is because the metaverse provides learners with more
opportunities to access and make use of virtual learning resources. In addition, in
the instruction process using new technologies, learners can interact with others in
order to learn and create interactive content. This is believed to enhance the quality
of teaching, provide more opportunities to access education, and prepare proficient
individuals for the upcoming digital and dynamic world.

2.3 Design thinking

Design thinking refers to the thinking process that is aimed at finding out cre-
ative strategies for developing desirable works. It is also the thinking method that
has been widely used to develop innovations by many technical officers in vari-
ous fields. In addition, design thinking has been developed to promote cognitive
learning and computer design [16] with an intention to fabricate innovations that
can solve problems, create works, assist in working efficiently, and develop diverse
bodies of knowledge and experiences, as well as technological skills needed in the
present time [17]. Furthermore, the design thinking process also leads to new forms
of creative thinking that can be employed to analyze and solve problems, discover
new solutions to problems, and create new innovations.

Therefore, the instruction management using the design thinking process is con-
sidered a fundamental design method that can pave ways for other problem-solving
approaches; so it is very useful when dealing with complex problems. For instance,
the said problem-solving approach may focus on understanding human needs, fram-
ing the problems based mainly on humans, brainstorming for different ideas, creat-
ing a prototype, and testing the said prototype. Thereby, the design thinking process
consists of five steps, i.e., empathize, define, ideate, prototype, and test [13]. Besides,
Brown [18] divided the design thinking process into three phases, i.e., inspiration,
ideation, and implementation, insisting that this process will lead to understanding
of problems and solutions and then the creation of new ideas for the new inventions.

The aforementioned contents illustrate the concepts and the principles of learn-
ing management using the design thinking process, which is intended to create
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new and diverse innovations. Additionally, the design thinking process also has a
flexible format and a learning management format that can be well adapted to dif-
ferent contexts. Therefore, the design thinking process has been employed to pro-
mote creativity, the value of teamwork, and problem-solving skills, which are said to
create the competencies of innovators to create innovations in various contexts; for
example, the competencies of Buddhist innovators, which are the abilities to create
innovations for use in the dissemination of Buddhism.

2.4 Buddhist innovators skills

Buddhist innovators skills refer to the skills related to the creation of innova-
tions designated specifically for Buddhist innovators to promote Buddhism [3].
Whereby, Buddhist innovators are those who use their knowledge, creativity, and
skills in information technology to create Buddhist innovations as well as cre-
ative innovative media, which will be used to propagate Buddhism for Buddhist
people [4].

Inthis study, the researchers had synthesized Buddhist innovators skills [19]-[22]
from the relevant documents and researches, and then acquired the five major
characteristics, i.e., 1) observation, 2) questioning, 3) networking, 4) experiment,
and 5) linkage, for use as the concepts of Buddhism. The synthesis on these five
main characteristics results in the following four aspects of Buddhist innova-
tors skills.

Observation and questioning: This aspect is the ability to ask questions
and observe the problems or details regarding the trends of innovations used to
promote Buddhism.

Creation of Buddhist network: This refers to the ability to express opinions
and discuss innovative ideas about the propagation of Buddhism.

Creative innovation: It is the ability to create the unprecedented models
of innovations from the brand-new ideas in order to promote Buddhism in an
appropriate and constructive manner.

Cognitive linkage: This aspect is the ability to seek new information and differ-
ent ideas pertaining to the creation of innovations to promote Buddhism.

3  RESEARCH METHODOLOGY
3.1 Research design

The methodology of this study relies mainly on the pre-experimental research
method with one group pre- and post-test design. The researchers decided to use
this method because the researchers wanted to prove the capability and efficiency
of the developed system by comparing the learners’ knowledge before and after
learning with this system. Moreover, the researchers also wanted to see whether
the learners have higher learning achievement or not after using the said system.
Above all, the size of the sample group is quite small (n < 30) since the study requires
only the participants with unique characteristics, that is, the novice students of the
Chinese Mahayana sect. Regarding all of the above reasons, the researchers selected
the pre-experimental research method with one a group pre- and post-test design in
this study.
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3.2 Participants

The research participants include (1) five experts, derived by means of purposive
sampling, from various higher education institutions, all of whom are specialized
in the design and development of instruction systems. In this study, the research-
ers recruited these experts based on the criterion that each of them must have at
least seven years of experience in education and in the design and development of
instruction systems. However, all the experts were requested to voluntarily partic-
ipate in this study. The other participants are 27 novice students at the high school
level of the Chinese Mahayana sect from Mangkorn Kamalawat Wittayalai School,
Office of the General Buddhist Education 13, all of whom were selected by means
of cluster sampling. The research participants of both groups were well protected
with the policies of confidentiality and anonymity according to the research ethics
to which the researchers always strictly adhere. However, the researchers did not
apply for approval from the research ethics committee because this study is con-
sidered just low-risk research, and it is intended to test general behaviors of the
volunteers in a short period of time. Besides, the research is risk-free, and it did not
collect any data that could identify the volunteers in this study.

3.3 Instruments and data analysis

The instruments used for data collection in this research consist of (1) The
project-based learning system on the metaverse through design thinking, or the
PjBL system on the metaverse. (2) The 5-rating scale evaluation form on the quality
of the PjBL system in the metaverse, which is based on the Likert Scale [23] and
composed of 20 questions designated to assess four aspects, i.e., (1) consistency to
user’s needs, (2) functionality, (3) ease of use, and (4) efficiency. In other words,
this form is aimed at examining the capability of the PjBL system in the metaverse.
(3) The multiple-choice evaluation form (four choices) on the learning achievement
before and after learning with the system. (4) The 4-rating scale measurement form
for authentic assessment of the Buddhism innovator characteristics. The research-
ers had synthesized the questions and the criteria in this evaluation form from the
research related to Buddhist innovators [19]-[22]. (5) The 5-rating scale evaluation
form on the satisfaction towards the PjBL system on the metaverse contains 20 ques-
tions asking about the elements of the PjBL system on the metaverse, e.g., contents,
suitability of design, instruction activities, efficiency of the system, etc.

The criteria and the interpretations [23] of this 5-rating scale evaluation form are
as follows:

e Average score of 4.50-5.00 refers to very high level
e Average score of 3.50-4.49 refers to high level

e Average score of 2.50-3.49 refers to average level

e Average score of 1.50-2.49 refers to low level

e Average score of 0.00-1.49 refers to very low level

The statistics used for data analysis [23] are mean, standard deviation, and t-test
dependent. The researchers employed a dependent t-test because the test of hypoth-
eses in this study was conducted by comparing the means between the two related
sample groups of fewer than 30 people. Thereby, the differences of pre- and post-test
scores of a single sample group were tested.
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3.4 Data collection

The researchers had the evaluation forms and the measurement form on the
learning achievement proved for index of item objective congruence (I0OC) by
experts in order to make sure that the questions in these forms are in consistency
with the PjBL system on the metaverse through design thinking in this study. Prior
to the voluntary assessment on this form, all participants had been clearly informed
that they could feel free to make decisions to participate in the study, and they all
were assured that their identity shall not be disclosed.

3.5 Method

In reference to the research methodology, the researchers based the design and
the development of the PjBL system on the metaverse on the systems approach
[24] [25] combined with the concepts and the theories of the system development
life cycle (SDLC), which indicates the steps and processes of the system develop-
ment [26]. Whereby, the research methodology can be summarized into three
phases as below:

Phase 1: Study, analyze, and synthesize the documents and the researches related
to the project-based learning and design thinking process in order to establish
the project-based learning process on the metaverse through design thinking for
Buddhism innovators.

Phase 2: Develop the PjBL system on the metaverse through design thinking for
Buddhism innovators. In this part, the researchers developed the system by inte-
grating the principles of systems approach with the concepts and the theories of
SDLC, which represents the steps and processes of the system development. The
PjBL system on the metaverse was also developed on Spatial.io platform because it
is compatible with a variety of interactive displays (Responsive Web Design).

Phase 3: Study the results after using the PjBL system on the metaverse through
design thinking for Buddhism innovators. The participants gave their consent to
join this research and answer the questions in all evaluation forms. They were well
protected under the policies of confidentiality and anonymity.

4  RESULTS

The results of the design and development of the project-based learning system
on the metaverse through design thinking for Buddhism innovators, can be
concluded as below:

4.1 Results of phase 1: Synthesis of the project-based learning process on the
metaverse through design thinking for Buddhism innovators

According to the study, analysis, and synthesis of the documents and the research
related to the project-based learning and the design thinking process with an inten-
tion to set up the project-based learning process on the metaverse through design
thinking for Buddhism innovators in Thailand, the results thereof can be concluded
as presented in Tables 1 and 2.
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Table 1. Synthesis of project-based learning management

Learning Process [111 [271 [281 [29]1 [301 [31] [32] [33] ThisWork
Preparation v v v v v
Topic definition v v v v v v
Research v v
Creation of project outline v v v v
Development and test v v v v v
Report v v
Project presentation v v v
Evaluation v v v

Table 1 represents the process of project-based learning management, which was
synthesized based on the relevant documents and research [11], [27]-[33]. The pro-
cess derived from the said synthesis can be divided into the following five steps.
The first step is “preparation,” in which the instructor prepares the learning man-
agement plan as to the course objectives and then organizes an orientation for the
students to understand the project-based learning. In the meantime, the instructor
gives advice and suggestions and allows the students to form their groups, search
for information, do brainstorming, study possibilities, summarize problems, and
prepare the project plans. Secondly, it is the step of “topic definition,” in which the
instructor approves the students’ projects, gives feedback, and monitors the pro-
cess of project-based learning. After that, the students create their project plans and
present their project topics and then receive suggestions and make improvements.
The third step is “development and test.” In this step, the instructor monitors and
examines the students’ operations and meanwhile, listens to their problems and
suggestions. Then, the students are allowed to create and test their works. In case of
any problems, the students shall troubleshoot the said problems. Next, it is the step
of “project presentation.” The instructor listens to the students’ presentations and
makes suggestions along with the moral support for their projects. The students,
after presenting their works, receive and apply the helpful suggestions to improve
their works. Finally, it is the “evaluation” step, in which the instructor and the experts
conduct the authentic assessment on the projects. At the same time, the students are
also allowed to evaluate both their own works and their classmates.’

Table 2. Synthesis of learning management through design thinking process

Learning Process [34] [35] [36] [37] [38] RE)] This Work
Empathize v v v v v v v
Define v v v v v v
Ideate v v v v v v v
Prototype v v v v v v
Test v v v v v v

According to the synthesis of the design thinking process in Table 2, the research-
ers had synthesized the relevant documents and research [34]-[39] and found out the
five steps of the design thinking process for use in this study. Firstly, it is the step of
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“empathize,” which refers to the search of all problems that arise both directly and
indirectly to users. The second step is “define,” which means the problems found in the
step “empathize” are used to define the more specific problem as well as its sequences.
The next step is “ideate,” in which the developers are allowed to propose their ideas,
which may seem either possible or impossible, so as to find out new approaches to
solve that problem. The fourth step is “prototype.” This refers to the creation of a tem-
porary prototype method based on the ideas acquired in the step “ideate” in order to
study the results of the preliminary testing. The final step is “test,” in which the results
of the prototype method are finally tested and the feedback thereof is collected.

4.2 Results of phase 2: Development of the project-based learning system on
the metaverse through design thinking for Buddhism innovators

The PjBL system in the metaverse is intended to be employed as a tool to encour-
age self-directed learning and, meanwhile, promote Buddhism in Thailand. In the
design and development of the PjBL system in the metaverse, the researchers rely
mainly on the concepts of project-based learning management combined with the
design thinking process in order to acquire the learning process that can support
the creation of innovations suitable for the propagation of Buddhism in Thailand.
The overview is shown in Figure 1.

Fig. 1. The PjBL system on the metaverse for Buddhism innovators in Thailand
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The PjBL system on the metaverse in this study features an interactive screen design
that is consistent with the needs of smartphone users. The system was developed
on the Spatial.io platform, and it is compatible with a variety of interactive displays
(Responsive Web Design). In addition, the researchers also applied the technologies
about learning in the metaverse in this system in order to provide learners with new
experiences and immersive self-learning as if they were in the physical world.

Table 3. The quality of the PjBL system on the metaverse for Buddhism innovators

Evaluation List Mean SD Level
Consistence to user’s needs
1. Ability to run the metaverse 4.80 0.45 Very high
2. Ability to add information through the metaverse 4.80 0.45 Very high
3. Ability to update information through the metaverse 5.00 0.00 Very high
4. Ability to present information through the metaverse 5.00 0.00 Very high
5. Validity and completion of database system 4.80 0.45 Very high
Total of consistence to user’s needs 488 0.27 Very high
Functionality
1. Accuracy of system functionality 4.80 0.45 Very high
2. Accuracy in classification of information 4.80 0.45 Very high
3. Accuracy in addition of information 5.00 0.00 Very high
4. Accuracy in update of information 5.00 0.00 Very high
5. Accuracy in presentation of information 5.00 0.00 Very high
Total of functionality 492 0.18 Very high
Ease of use
1. Ease of running the system 4.80 0.45 Very high
2. Suitability of the metaverse design 4.60 0.55 Very high
3. Clarity of information displayed in the metaverse 5.00 0.00 Very high
4. Convenience of access to the metaverse 4.60 0.55 Very high
5. Attractiveness of the system 4.80 0.40 Very high
Total of ease of use 4.76 0.40 Very high
Efficiency
1. Speed of data display 4.80 0.45 Very high
2. Speed of communication with database 4.60 0.55 Very high
3. Speed of saving and updating information 5.00 0.00 Very high
4. Speed of presentation of information 4.80 0.45 Very high
5. Overall speed of system operation 4.80 0.45 Very high
Total of efficiency 4.80 0.38 Very high

In reference to the results of evaluation on the quality of the PjBL system in
the metaverse for Buddhism innovators in Thailand in Table 3, it is found that the
quality of the system in all aspects, i.e., consistency to user’s needs (mean = 4.88,
SD =0.27), functionality (mean =4.92, SD = 0.18), ease of use (mean = 4.76, SD = 0.40),
and efficiency (mean =4.80, SD =0.38), are at a very high level. This means the afore-
mentioned results are in line with hypothesis 1.

Moreover, the results insist that the PjBL System in the metaverse for Buddhism
innovators in Thailand is considered such an efficient learning tool that it can be
applied in practical use to promote Buddhism in Thailand through the processes of
project-based learning and design thinking. Whereby, the integration of project-based
learning and design thinking processes mentioned herein can be conducted in dig-
ital learning environments via the Spatial.io platform, which can provide realistic

66 International Journal of Engineering Pedagogy (iJEP) iJEP [Vol. 15 No. 1(2025)


https://online-journals.org/index.php/i-jep

iJEP | Vol. 15 No. 1(2025)

The Outcomes of Project-Based Learning System on Metaverse through Design Thinking for Buddhism Innovators

learning experiences and enable learners to gain immersive learning experiences
as if they were in the real world. This is in line with the research of Chatwattana
et al. [40], who stated that the utilization of innovations and digital technologies to
the maximum benefits in instruction management, research, academic services, and
lifelong learning in higher education can lead to learning organizations and lifelong
learning in the future. Besides, these learning styles are the new dimension of bor-
derless learning that can offer self-learning experiences directly because learners
can communicate and interact more with one another.

4.3 Results of phase 3: Results after using the project-based learning system
on the metaverse for Buddhism innovators in Thailand

After conducting the synthesis on the related documents and research [19]-[22]
in order to find out the ideal characteristics of Buddhism innovators for use in this
study, the researchers summarized the main Buddhism innovator characteristics
into four aspects, i.e., observation and questioning, creation of a Buddhist network,
creative innovation, and cognitive linkage (see Table 4).

Table 4. Synthesis of characteristics of Buddhism innovators

AR Inpoyator Desirable Characteristics
Characteristics
Observation and Ability to ask questions and observe the problems or details regarding the trends
questioning of innovations used to promote Buddhism.
Creation of Ability to express opinions and discuss innovative ideas about the propagation

Buddhist network of Buddhism.

Creative innovation | Ability to create the unprecedented models of innovations from the brand-new
ideas in order to promote Buddhism in an appropriate and constructive manner.

Cognitive linkage Ability to seek new information and different ideas pertaining to the creation of
innovations to promote Buddhism.

The results after using the PjBL system in the metaverse for Buddhism innovators
in Thailand were acquired from the feedback of 27 research participants, who
are novice students at the high school level of the Chinese Mahayana sect from
Mangkorn Kamalawat Wittayalai School, Office of the General Buddhist Education 13.
All of these participants were selected by means of cluster sampling, and they were
willing to complete the questionnaire in the evaluation form. Furthermore, these
participants were well protected under the policies of confidentiality and anonym-
ity. This study is conducted based on the pre-experimental research method with
one group pre-test/post-test design.

Table 5. Comparative of learning achievement (N = 27)

Learning Achievement Full Score Mean
Pre-test 30 14.22 3.88
13.67 .00**
Post-test 30 19.59 451

Note: **Significant at the level of 0.01 (o.=0.01, df = 29).

According to the comparison of learning achievement before and after using the
PjBL system in the metaverse in Table 5, which was carried out by means of one
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group pre-test/post-test design, it is evident that the score of learning achievement
after learning with the said system is noticeably higher. In other words, the mean
score of learning achievement after learning with the PjBL system in the metaverse
is 19.59 with the standard deviation (SD) of 4.51, whereas the mean score and the
standard deviation before learning are 14.22 and 3.88, respectively. Thus, it can be
clearly seen that learning with the PjBL system in the metaverse enables learners
to have better learning achievement with statistical significance at .01, which is in
consistency with hypothesis 2.

The study results mentioned above are in compliance with the research of
Saiseenin et al. [41], who said that the application of concepts, principles, and theo-
ries of the new teaching innovations to facilitate the learning styles that can be per-
formed anywhere and anytime can provide self-learning experiences since learners
are able to interact and communicate with one another. In addition, learners can also
practice on their own, which is said to result in better learning achievement as well.

The results of the evaluation of the characteristics of Buddhism innovators after
using the PjBL system in the metaverse were derived by means of the 3-rating scale
authentic assessment. The criteria for interpretation are as follows:

e 9.00-12.00 p. - very high level of characteristics of Buddhism innovators,
e 5.00-8.99 p. — high level of characteristics of Buddhism innovators,
e 0.00—4.99 p. — very low level of characteristics of Buddhism innovators.

Table 6. Results of evaluation on the characteristics of Buddhism innovators

Number of Students Full Score Percentage Interpretation

27 12 10.59 88.27% Very high

Table 6 shows the results of the evaluation of the Buddhism innovator charac-
teristics of the novice students after learning with the PjBL system in the metaverse,
which were gained by means of the 3-rating scale authentic assessment and rubric
score. It can be clearly seen that the mean score of these novice students is at a very
high level (mean score =10.59) or over 80% (percentage = 88.27), which is correspond-
ing to hypothesis 3. There exists an interesting point in the research results; that is,
the PjBL system in the metaverse contains the learning steps and learning activities
that encourage learners to link information, ask questions, observe, experiment, and
create a network in order to transfer bodies of knowledge into the metaverse. This is
believed to arouse the interest of learners and at the same time enable them to develop
the characteristics of Buddhist innovators, leading to the dissemination of Buddhism
to the public in Thailand through the said learning steps and learning activities.

Table 7. The satisfaction after learning with the PjBL system in the metaverse
for Buddhism innovators in Thailand

Evaluation List Mean SD Level
Contents
1. Ability to clarify the objectives of the course 4770 047 Very high
2. Ability to facilitate the classroom atmosphere 456 0.58 Very high
3. Suitability of contents as to specified objectives 4.63 0.49 Very high
4. Accuracy of contents 448 0.51 High
5. Suitability of content composition 4.63 0.49 Very high
6. Sequence of content presentation 456 0.51 Very high
(Continued)
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Table 7. The satisfaction after learning with the PjBL system in the metaverse
for Buddhism innovators in Thailand (Continued)

Evaluation List Mean SD Level
Design
1. Accuracy of presentation 4.63 0.49 Very high
2. Attractiveness of presentation strategy 456 0.51 Very high
3. Creativity in instruction design 463 0.49 Very high
4. Ability to respond to individual differences and promote students’ 4.63 0.49 Very high

collaboration

Activities
1. Consistency of quizzes/exercises and objectives 4.56 0.51 Very high
2. Consistency of instruction activities and objectives 456 0.51 Very high
3. Inclusion of group work and individual work in instruction activities | 4.63 0.49 Very high
4. Suitability and variety of media in instruction activities 459 0.50 Very high
5. Promotion of initiatives, creativity, and discussion 467 0.48 Very high
Efficiency
1. Ease of use and usefulness of learning equipment 448 0.51 High
2. Speed and stability of learning tools 3.59 1.05 High
3. Speed and stability of learning software 4.26 0.59 High
4. Speed and stability of network used for learning 415 0.72 High
5. Flexibility and convenience of connection to devices 407 0.73 High
Total average 448 0.56 High

As to Table 7, it is found that the overall satisfaction, in 20 items for evaluation,
after learning with the PjBL system in the metaverse is at a high level (mean = 4.48,
SD = 0.56), which is complying with hypothesis 4. The aforementioned results also
confirm that the PjBL system in the metaverse can be employed to promote Buddhism
innovator characteristics among learners through self-directed learning thanks to
the virtual reality technologies and digital tools that can satisfy the needs of learn-
ers, which is complying with the research of Chatwattana et al. [42]. Above all, the
PjBL system in the metaverse can encourage learners’ engagement in the creation of
innovations that can be used to promote Buddhism in an effective manner.

5  DISCUSSION

The development of the PjBL system in the metaverse for Buddhism innovators
in Thailand is based mainly on the concepts and ideas to establish the learning pro-
cess that can equip learners with the 21st-century skills, such as problem-solving
skills and critical thinking skills. The system developed in this study focuses particu-
larly on the project-based learning process and design thinking with an aim to help
learners find out creative strategies to create their own works under digital learn-
ing environments. In addition, the PjBL system in the metaverse was developed on
the Spatial.io platform, and it is compatible with a variety of interactive displays
(Responsive Web Design); this will enable learners to gain new bodies of knowledge
more quickly, and in the meantime they can change the styles of learning as to their
needs. Also, the learners who use this system are expected to develop knowledge
and skills, particularly those beneficial to the dissemination of Buddhism to the pub-
lic, by means of technologies and platforms in the virtual world, which can facilitate
immersive learning consistent with the Age of New Normal.
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According to the study results, it is found that (1) the learning achievement after
learning with the PjBL system in the metaverse is higher with statistical significance
at .01, (2) the score of Buddhism innovators is at a very high level or over 80%,
and (3) the satisfaction after learning with the PjBL system in the metaverse is at a
high level. The results are in accordance with all research hypotheses and comply
with the research of Sapliyan et al. [10], who said that the use of technologies and
platforms in the virtual world, as well as the New Normal teaching platforms as the
tools to promote self-directed learning, can lead to the creation of young innovators
in the digital age. Young innovators are those who possess ability to think and devise
innovations and generate new bodies of knowledge that can be put to practical use.
Additionally, the system can enhance learning achievement for users because the
application and utilization of technologies and digital tools to support learning and
education management in Thailand can facilitate the learning styles that match with
users’ needs and, meanwhile, can promote continuous learning as well. It is also
in line with the research of Chatwattana et al. [43], who stated that the use of new
technologies to create enjoyable educational experiences can promote and encour-
age learning in higher education since these modernized technologies can facilitate
effective communication that can be accessed anywhere and anytime. It is believed
that this will result in the proactive communication through which learners are able
to interact with one another in real time.

Furthermore, the results are also consistent with the research of Phunaploy
et al. [16], who applied the design thinking process to design the learning process
used in the online instruction, consisting of three stages (inspiration, ideation, and
implementation) for producing creative products. It is found that learners can
receive learning experiences from practices that are relevant directly to their own
experiences, and thanks to the online lessons, learners are able to learn anywhere
and anytime. Not only that, the utilization of existing technologies allows learners
to communicate and collaborate through social networks, which is believed to lead
to the learning society and the creation of creative, innovative media. In addition,
the results are in consistency with the research of Klahan and Ponegrn [22], who
integrated the five steps of the design thinking process (empathize, define, ideate,
prototype, and test) with the six steps of project-based learning management (prepa-
ration, problem definition, planning, implementation, conclusion and discussion,
evaluation) with an attempt to develop the learning activities that can promote the
characteristics of innovators, support collaboration and, meanwhile, encourage
learners to understand the problems in different situations and then solve them by
taking action. It is evident from the study results that the learners have acquired a
good level of innovator skills (questioning, observation, interaction, testing, cogni-
tive linkage), and the said skills can also promote the creation of innovations arising
from practical actions at a good level as well.

6  CONCLUSION

This studyis related mainly to the development of the PjBL system in the metaverse
and the study of its results. The main objective of this study is to promote the charac-
teristics of Buddhism innovators in four aspects, i.e., 1) observation and questioning,
2) creation of a Buddhist network, 3) creative innovation, and 4) cognitive linkage,
which contribute to the development of creative innovations. Furthermore, this
study is intended to enhance learners’ competencies through project-based learning
and design thinking and transfer bodies of knowledge through appropriate technol-
ogies in an efficient manner by making the ultimate use of innovations and digital
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technologies about the new normal virtual environments in the management of
education in Thailand. It is expected that this shall lead to the creation of Buddhist
innovators who are able to promote and disseminate Buddhism to the general public
in such a digital age like this.

This study contributes to the enhancement of students’ learning achievement
and four aspects of Buddhist innovator characteristics, all of which will encour-
age them to think and fabricate new constructive innovations needed to promote
Buddhism while raising their competencies through the project-based learning pro-
cess and design thinking. Moreover, the PjBL system in the metaverse in this study
also promotes life-long learning, elevates the quality of social services, especially in
the field of education, and supports interaction and sharing of knowledge via virtual
technology. All of these are said to assist Thai people in having limitless access to
information sources, which will eventually lead to self-development in terms of
knowledge and skills.

7  LIMITATIONS AND FUTURE RESEARCH

This study can be applied as a guideline to further develop other project-based
learning systems in the metaverse through design thinking for Buddhism innovators,
which can help promote not only Buddhism in Thailand but also informal learning
through the simulated virtual environment, making learners feel as if they were
learning in the physical world. Nonetheless, this study still has some limitations.
First of all, the research methodology relies on the single pre-and post-test group,
so the usability is limited, and it is insufficient to establish the causality. For this
reason, in order to confirm the study results and make them more valid, the future
studies should be carried out by means of more robust designs with more diverse
participants and larger sample groups. For instance, the studies may be conducted
with a control group or a quasi-experimental design so as to confirm the suitability
of the research. In addition, the developed instruments should be compared with
other learning environments in other relevant contexts as well. The other limitation
is that the research participants are quite a small sample group with unique char-
acteristics, i.e., the novice students of the Chinese Mahayana sect (n < 30). Hence,
the findings derived herein are regarded as only pilot study findings, which can be
served as a guideline for future development.

In conclusion, the discussion and the limitations mentioned above can be used as
guidelines for future studies. This study also plays a vital role in promoting and sup-
porting the dissemination of Buddhism in Thailand through the immersive virtual
environment, in which users are able to practice and learn by themselves inde-
pendently. In addition, users are encouraged to devise the new innovations based
on thinking processes and creative strategies. Above all, this study also places an
emphasis on the promotion of continuous learning, which can pave ways to the
learning society and, meanwhile, develop learning skills needed in the digital age.
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