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Abstract 

Currently, there are many technology-based learning methods that can be used in the teaching and learning process for 

effective learning situations. The metaverse is a topic that is being widely discussed around the world. Metaverse 

technology is the concept of combining the virtual world with the real world through the internet. However, the 

development of metaverse technology in Indonesia’s education field is still rarely carried out. Therefore, this research aims 

to determine how elementary school teachers in Indonesia perceive the potential of metaverse technology as a learning 

media transformation.  The research method used by researchers is descriptive with a qualitative approach. Descriptive 

research is   research that describes the actual situation regarding the importance of the metaverse for teachers in 

elementary schools. The participants in this study were twenty elementary school teachers who had good technological 

skills. The data was collected through observation and interviews.  The results of this study show that elementary school 

teachers are interested in using the metaverse as a learning medium. For teachers, one of the options for improving learning 

performance is to use the metaverse as a tool or as a new learning and teaching style. The use of the metaverse does not 

mean that the teacher has to change conventional teaching methods but rather assists the teacher in conveying material to 

students effectively. 
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1. Introduction 

The development of digital technology in education is not only about the physical contribution of technology as a 

learning tool but also a multidimensional concept such as  one definition of learning technology according to the 

association for educational communications and technology  that is “educational technology is the study and ethical 

practice of facilitating learning and improving performance by creating, using and managing appropriate technological 

processes and resources [1, 2]”. Educational technology is the study and ethical practice of facilitating learning and 

improving performance by creating, using and managing appropriate technology processes and resources [3-5].  

In fact, learning technology will advance with the times.  We often come across the use of technological developments 

in   the educational field even in the implementation of daily learning frequently combining technological tools in the 

learning process [6-8]. However, the technology will not only bring positive benefits but will also have a negative impact.   

The development of science and technology has a positive impact by increasing the openness and dissemination of 

information and knowledge from and to all over the world through the boundaries of space and time [9-11]. 

 There are various problems while using technology-based learning resources among them the teachers themselves. 

The availability of   media (especially modern media) does not ensure that teachers in elementary schools are motivated to 

use them.  On the other hand, teachers’ mental burden from being unable to use them is much greater and they do not 

search for a solution  [7, 12, 13].  A number of other problems were found namely the use of learning media technology 

that was less than optimal due to a   lack of components, poor quality and students’ disinterest in media technology. In fact, 

there are many platforms and a variety of learning technologies that can be used by students and teachers according to their 

learning needs. Teachers can use pre-existing or readily available digital technology-based learning resources or develop 

their own. One of the new technologies in the educational world   especially in Indonesia is the metaverse. 

Metaverse technology has great potential for development as a transformation of learning media for elementary 

schools in Indonesia especially at this time, other developed countries are also still in the development stage and continuing 

to research this advanced metaverse technology. By allowing more direct interaction between students and the environment 

and reality through the virtual world, metaverse technology as a learning media transformation it overcomes the limitations 

of space, time and sensory. It overcome students’ passive attitude which can create a passion for learning [14-16]. 

With the use of metaverse technology, almost all physical activities and learning interactions can be done in a virtual 

world. Metaverse is likely to transform all activities in a virtual world in the future [17, 18]. Learning is usually done in the 

classroom while learning uses metaverse technology, namely learning activities carried out in a 3D virtual world [19, 20]. 

metaverse provides support for online learning without compromising the learning experience at school or college. The 

method of learning anywhere and anytime is an interesting concept that is liked by many people. The use of technology 

may reduce  time, space and cost [21, 22]. 

The researcher took the initiative to conduct a needs analysis by exploring elementary school teachers’ perception of 

the potential of metaverse technology as a transformation of learning media in Indonesia. This research is expected to 

contribute to the development of educational technology.  The application of metaverse technology in the educational 

world will be a solution for educators to help them convey knowledge to students. Metaverse technology as a 

transformation of interactive learning media in elementary schools, namely the implementation of virtual world learning 

that allows users to be connected, can communicate, work, play and transact like in the real world. In simple terms, 

metaverse is a virtual world concept that can be owned and filled with various objects and activities like the real world. 

This concept is a combination of several technological elements including virtual reality (VR) and augmented reality (AR). 

 

2. Literature Review 
Metaverse technology is the topic that is being discussed around the world. Metaverse is a digital technology that is 

able to create a 3D virtual world by utilizing Augmented Reality (AR) and Virtual Reality (VR) technology, where users 

can seem to interact in real time in a virtual world [23, 24]. Metaverse as a new medium certainly has a very broad potential 

for the future, although this medium has not yet been fully used. The concept of  metaverse technology can produce a 

virtual teaching and learning process simulation environment in educational media  allowing  students and educators to  

interact and simulate subject matter in the virtual environment [7, 25]. 

The metaverse is a virtual world created by the convergence of digital technology and the physical world. It is a 3D 

representation of the Internet where users can interact with each other and with digital objects in a realistic way [22, 26]. 

Metaverse is still in its early stages of development but has the potential to become a major new platform for social 

interaction, commerce and entertainment. The metaverse is a virtual world that exists independently of one particular game 

or program. It is a shared online environment where people can interact with each other and with digital content. The 

concept of the metaverse has  existed  for many years but  recently it became a reality with the advent of virtual reality 

technology [9, 27]. The Metaverse is a space where one can be involved in it by using media assistance or you could say 

something like the digital universe. Because in its users can socialize, shop, plays games or even interact with colleagues in 

a virtual space. Media needed such as Augmented Reality (AR), Virtual Reality (VR), Mixed Reality (MR) and so on. The 

space was created aiming for users to be able to connect with each other where there is no difference in hardware and 

software. You could say it's like the World Wide Web but created in the form of perfect elements so that the results become 

more realistic. Metaverse itself provides an Extended Reality (XR) experience that still needs to be developed specifically 

for all operating systems and devices. Technically, the Metaverse is a virtual world that transcends or acts as an extension 

of the physical world of humans. It consists of interoperable technologies, such as virtual reality (VR) and augmented 

reality (AR). The term metaverse itself comes from the author Neal Stephenson who coined the term in his 1992 science 

fiction novel Snow Crash. In the novel, he imagines lifelike avatars who meet in realistic 3D buildings and other virtual 
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reality environments. Since then, various developments have made milestones on the way to a real metaverse, an online 

virtual world that combines augmented reality, virtual reality, 3D holographic avatars, video and other means of 

communication. 

The potential of metaverse technology is as an interactive learning medium in elementary schools.  Conversations 

usually start and end with artificial intelligence  through metaverse technology [28, 29]. However, there is another aspect to 

this discussion that involves both digital and our real worlds. This world is known as the metaverse and it has the potential 

to change everything about the way we live, work  and interact with one another [30, 31]. 

Metamesta, metaverse or metaversum is the internet part of shared virtual reality that is made as similar as possible to 

the real world in the technological world. The metaverse as a virtual world known as MUVE (Multi User Virtual 

Environments), has a format derived from MMORPG (Massive Multiplayer Online Role-Playing Games) which allows 

everyone to meet avatars in 3D video games by combining virtual reality, augmented reality (AR), virtual reality (VR) and 

the internet. The application of metaverse technology requires various preparations. In addition to security and the legal 

basis for cyber and data, Indonesia is obliged to build a level of digital literacy and a quality of infrastructure that is 

adequate for or supportive of welcoming the metaverse era. With digital literacy and various careful preparations, all levels 

of society or  metaverse users will not be left behind by existing technological developments [32]. Online or remote 

learning in the metaverse will push the boundaries of social connection and informal learning. Physical presence in class 

will no longer be a privileged educational experience. Telepresence, avatar body language and facial expressions will allow 

virtual meetings to be as effective as face-to-face meetings [33]. 

Metaverse is popular all over the world with many definitions representing diverse opinions. To quickly define the 

meaning of the metaverse, we must think of a three-dimensional web powered by virtual reality (VR) and augmented 

reality (AR). The metaverse is persistent, self-contained, infinite, interoperable and real-time and these are its main 

characteristics. Persistence means it exists regardless of the user's physical presence. Infinite supports countless 

contemporary users and VR worlds. Sustainable means that users can earn in the metaverse and pay for their utilities. 

Interoperability helps users move their virtual items, including avatars, from one metaverse project to another. Real-time 

allows users to enjoy a live experience [34]. Figure 1  illustrates how metaverse technology works. 

 

 
Figure 1.  

Metaverse technology [34]. 

 

3. Method 
 The aim of this study is to determine how elementary school teachers in Indonesia perceive the potential of metaverse 

technology as a transformation of learning media.  The research method used by the researcher is descriptive with a 
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qualitative approach. Descriptive research is research that describes the actual situation of the object under study, according 

to the actual situation at the time of the direct research.  The data collected is not in the form of numbers but comes from 

manuscripts, interviews, field notes, personal documents, memo notes and other documents. This study uses a descriptive 

method to compare the actual data with the applicable theory. The formulation of the problem to be studied determines in-

depth observations and in-depth research [35] gain an understanding of its nature and a general understanding of social 

reality from the participant's perspective. This understanding is not predetermined but obtained after analyzing the social 

reality that is the focus of the research. Based on this analysis, conclusions are drawn in the form of a general 

understanding that is abstract in nature about facts. Qualitative descriptive research falls under the category   qualitative 

research. The purpose of this research is to reveal the facts, circumstances, phenomena, variables and conditions that occur 

when the research is conducted and present them as they are. Qualitative descriptive research interprets and tells data 

related to the current situation, attitudes and views that occur. 

 

3.1. Participants 

The participants in this study include twenty teachers of elementary school students spread across the provinces of 

Indonesia, namely, East Java, Central Java, West Java and Jakarta. These participants were chosen based on the findings   

of a field analysis conducted by researchers to assess the teacher's ability to use technology. 

 

3.2. Data Source 

In this study, primary data and secondary data are used namely primary data which are data sources that directly 

provide data to data collectors. The data were collected by the researcher directly from the first source or the place where 

the research was carried out. Researchers use the results of interviews obtained from informants on the research topic as 

primary data while secondary data are data sources that do not directly provide data to data collectors for example through 

other people or through documents such as research results from scientific journals. 

 

3.3. Data Collection 

Data collection is the most vital step in a study. Data collection in this study used primary and secondary sources. 

Furthermore, in terms of data collection methods or techniques, data collection can be carried out through observation and 

interviews. Observation activity is a data collection technique that includes focusing on an object by using systematic 

recording of the reality being investigated while interviewing is a process of communication interaction carried out by at 

least two people, on the basis of availability in a natural setting where the direction of the conversation refers to the goals 

that have been set by prioritizing trust as the main foundation in the process of understanding. The researcher uses a semi-

structured interview type where the researcher conducts interviews based on a list of questions that have been prepared and 

the list of questions can be developed during the interview. Interviews are conversations with a specific purpose. The 

conversation was conducted by two parties, namely the interviewer (interviewer) who asked questions and the interviewed 

(interview) who provide an answer to whose questions. The main feature of the interview is direct face-to-face contact 

between the information seeker and the information source. During the interview, various questions were prepared. It is 

through these interviews that the researcher collects data, information and descriptions of the research subjects. The 

interview technique in this study was aimed at exploring teachers' perceptions of metaverse technology as a learning 

medium. The researchers interviewed respondents according to the interview guidelines that they had developed.  

 

3.4. Data Analysis 

Data analysis in research is essentially a process of processing data that has been obtained in the field so that it 

becomes information. The final result of the study besides depending on the data obtained in the field will also depend on 

how the data are analyzed. The data analysis technique used is descriptive analysis technique through qualitative research 

using data and information obtained directly from informants and then analyzed using a theoretical basis and described 

systematically based on the facts from the field. This data analysis is closely related to the research design and problem 

formulation that have been determined before.  It can be stated that data analysis techniques can only be used after   

research points have been met for example by collecting the appropriate data that is adapted to the problems in specific 

research.  Thus, the purpose of the data analysis is to determine or get the overall conclusion that comes from the research 

data that has been collected by the researcher. In addition, data analysis techniques aim to describe and explain the research 

data, so that it can be understood. Researchers used NVivo software to conduct data analysis and draw conclusions. NVivo 

has the advantage that it can connect the results of coding, perform queries and create analytical maps based on research 

data. Furthermore, data analysis in this study also uses Bibliometric analysis with VOS Viewer software. This analysis aims 

to find and utilize secondary data or data sources as research references.  

  

4. Results and Discussion 
4.1. Results 

There is a main focus of discussion from the data obtained from this research, namely (a) how the readiness of teachers 

to face the development of Metaverse Technology as a transformation of learning media in elementary schools (b) Analysis 

of the advantages of applying Metaverse Technology as a transformation of learning media in elementary schools. 

How is the readiness of teachers to face the development of Metaverse Technology as a transformation of learning 

media in elementary schools. Teachers' perceptions of readiness to face the development of Metaverse Technology as a 

transformation of learning media in elementary school "Project Map" on NVivo 12 software can be seen in Figure 2. 
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Figure 2.  

Metaverse technology as a transformation of learning media in elementary schools project map.   

 

The metaverse creates many opportunities as well as challenges in many industrial fields.  One of which is in the field 

of education. The application of the metaverse itself has been widely used in the education industry. In this era, almost all 

physical activities and social interactions occur. In simple terms, we can understand the metaverse as an online 

environment that becomes another real place for users to carry out various activities. Recently, metaverse technology has 

become an important   topic of discussion around the world.  According to the   results of the statistics survey conducted on 

February 4, 2022, 52% of respondents want to enter the metaverse in order to gain experience working in a virtual 

workspace. A person can have a 3D avatar in the metaverse that can be used for various purposes such as virtual office 

meetings.  Interestingly, these avatars can interact with other avatars. Teachers and students can use avatars to meet other 

people in a virtual room that can describe the feeling of being in the room with other people. 

The emergence of the metaverse concept as a new medium of communication may also create new habits that affect 

human communication styles in the real world. There will also be people who will be more comfortable talking in the 

virtual world. The application of immersion technology such as Virtual Reality (VR) and Augmented Reality (AR) 

encourages students to have a high curiosity. Students can also experience things that are difficult to do in the real world.  

Metaverse technology combined with the concept of pedagogy will make technology not only a medium but also a 

stimulant. Students become more engaged in their studies and   more curious. Metaverse technology systems in learning are 

virtualized and presented under computer control for reviewers who not only see and hear images and sounds but also make 

active responses. Metaverse technology is used in the learning process, in other words to channel messages (knowledge, 

skills and attitudes) and stimulate the thoughts, feelings, concerns and willingness of learners so that the learning process 

takes place, is purposeful and is controlled. 

Teachers’ readiness to face the development of metaverse technology as a transformation of learning media in 

elementary schools is marked by teachers’ high motivation about the use of technology such as computers. The use of 

technology (especially information and communication technology) can be carried out optimally, so teachers must be 

empowered. Various types of training must be   provided   to teachers in order to equip them with the ability and skills to 

use   metaverse technology as a transformation of learning media. Teachers who master metaverse technology as a 

transformation of learning media will look authoritative in front of their students because they give the impression of being 

updated and not out of date. Moreover, if the teacher is able to make technology part of the material and learning tools, the 

students will be prouder of it and satisfied with it. 

Teachers must be ready and serious to learn Metaverse Technology as a transformation of learning media, how to use it, 

how to use it to enrich learning materials, and how to   make it a source of motivation for students. If there is technology in 
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the classroom (especially metaverse technology as a transformation of learning media) but the teacher cannot use it, then 

students' trust in the teacher will decrease and learning will be less interesting. Students will say that the teacher is old-

fashioned, out-dated and learning is not effective. This should not happen, so teachers must be willing to study seriously in 

order to master technology and use it a source of material enrichment and motivation in providing their students with 

enthusiasm for learning.  The results of the needs analysis questionnaire regarding the readiness of teachers to face the 

development of metaverse technology as a transformation of learning media in elementary schools are as follows: 

Figure 3 shows the results of the questionnaire analysis of the needs of teachers' readiness to face the development of 

metaverse technology as a transformation of learning media in elementary schools. 

 

 
Figure 3. The results of the questionnaire analysis of the needs of teachers' readiness to face the development of Metaverse Technology as a 
transformation of learning media in elementary schools. 

 

 The advantages of using   metaverse technology to transform learning media in elementary schools are analyzed using 

Bibliometrics with VOSViewer software. This analysis aims to find and use secondary data or data sources so that the 

advantages and updates of metaverse technology will be known as a transformation of learning media in elementary 

schools. The results of the Bibliometric output with the VOSViewer software can be seen in Figure 4. 

  

 
Figure 4.  

Metaverse technology research trends based on Bibliometric output with VOS viewer software. 

 

Figure 4 regarding metaverse technology research trends based on Bibliometric output with VOS viewer software 

obtained 34 research items in the world that discuss the metaverse as many as 763 studies but in Indonesia studies on 

metaverse technology as a learning medium are still rarely carried out. Metaverse is the latest digital technology  trend.  

According to Les Giblin Skills with People, 83% of people learn through sight, through hearing 11%, through  smell by 
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3.5%, through touch through 1.5% and through  taste  1% [36].  By using this theory, it is the dual senses of sight and 

hearing that determine effective learning and teaching and learning activities require effective visual and auditory learning 

media. Thus, metaverse technology is a transformation of learning media believed to be a very effective medium for 

learning. 

Metaverse is a new technology that is widely discussed and will continue to develop in the future. Even metaverse 

technology has  a great potential for  supporting the world of education because it is a new technology in the future [37]. 

The function of  metaverse  technology is  the  transformation of learning media making it easier for teachers to teach and 

refine  students' minds [38]. Metaverse technology is  a transformation of learning media has the function of overcoming 

the limitations of the experience possessed by students, the experience of each student is different depending on the factors 

that determine the richness of the child's experience, the number of benefits obtained from learning media and the teacher 

as a source of information carriers for students.  Students should be aware of the importance of  metaverse  technology as a 

transformation of learning media [39]. With the existence of metaverse technology as a learning medium, the potential for 

student learning outcomes and motivation will be maximized. This technology is feasible to be applied to schools in 

Indonesia and in the future, it will become a future for better education. Metaverse technology as a learning medium not 

only has the ability to pull us into a new world but also has the capacity to improve the quality of education by unlocking 

more learning potential than before. 

The metaverse relates to experiences in the realm of education. This includes teaching which is the act of conveying of 

content and providing learning experiences for those being taught. "The learning experience from what we teach is also 

important for us to see. The experience is a matter of lowering the formula whether we use slides or use the blackboard," he 

explained.  Around 1,000 metaverse projects have been completed by the company in 20 countries. This will continue to 

grow and reach wider areas in other countries. According to him, the Indonesian metaverse will cooperate with the 

functions carried out by the government, businessmen and the general public for the sake of developing the quality of life 

together. He explains the history of the metaverse that has gone  viral since 1992 in Neal Stephenson's novel Snow Crash 

which inspired the development of the metaverse [40]. 

The use of metaverse technology as a transformation of educational learning media increases the learning effect in the 

learning process. Learning media is very significant to support the process of learning activities.  Learning media are   tool 

that facilitates the process of obtaining the learning materials delivered and facilitates the achievement of learning 

objectives because participants become more motivated to engage with the learning materials [41]  increase learning effect. 

Metaverse technology is a virtual, visual and audio transformation of learning media that contains good learning messages, 

including principles, concepts, theories, and knowledge implementation procedures to support understanding the learning 

material [42]. Metaverse technology as a transformation of learning media is able to make the learning process more 

interesting and motivate young children to learn. Metaverse technology is a transformation of learning media able to make 

the learning process more interesting and motivate early childhood to learn. 

Metaverse technology has the concept of theory and practice in the design, development, utilization, management and 

evaluation of processes and resources for learning.  The use of the metaverse as a learning medium has the potential to 

create interesting learning experiences. By presenting different experiences using the metaverse to students, they get a 

better picture of what the teacher explains do not need to provide detailed instructions because students will understand 

what is explained. The use of the metaverse is an important element in supporting the learning process. The limitations of 

educational facilities and infrastructure can result in the ineffectiveness of the learning process. 

 

5. Discussion 
 The application of elementary school teachers' perceptions of the potential of metaverse technology as a 

transformation of learning media in Indonesia has the advantage of being an educational medium where students who study 

wave material will be easier to understand compared to those who do not use metaverse technology as seen from the results 

of comparison and analysis of the learning of the two types of students. Metaverse technology in  education has not been 

implemented and applied as a supporting medium for interactive education in schools  because there is no educational 

institution that implements it as a mandatory medium that functions as a learning tool [22, 43]. 

Metaverse technology is a technology that can bring the virtual world into the real world  can turn objects into 3D 

(three-dimensional) objects in order to make learning methods more engaging and inspire  users or  students to learn more 

[43, 44]. Metaverse technology is a combination of virtual objects. There are three principles of metaverse technology. The 

first is a combination of real and virtual environments, the second is running in real-time and the third is the integration of 

objects in three dimensions. To build an interesting and communicative learning medium with a   multi-sensory nature the 

researchers made metaverse technology an appropriate learning medium. Metaverse technology that combines two-

dimensional or three-dimensional virtual objects into a  real environment becomes an object [45, 46]. Metaverse offers the 

magical effect of mixing the physical world with the virtual world and bringing the application from the user's screen to 

their hands. The use of metaverse technology for learning has grown significantly. The existence of the metaverse provides 

a number of educational innovations that replace traditional, rigid and monotonous learning. Learning from digital media is 

considered more practical, flexible  and not limited by space or  time [47]. 

The  learning process with the  use of  metaverse  technology is a tool that can enable students to improve skills 

according to the times and is designed to provide opportunities for students to develop critical reasoning and problem 

solving skills, through collaboration and communication [48, 49]. Learning development through    metaverse   technology 

is information that has the potential to change   the way a person learns, to obtain information, adjust information and so 

on. Metaverse technology also provides opportunities for educators to develop learning techniques so as to produce 
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maximum results. The metaverse opportunity as a transformation of interactive learning media in elementary schools is a 

positive thing because current technological developments make the process of learning and learning activities   easier to 

carry out.   

  

6. Conclusion 
Metaverse technology is a new development and has the potential to change the way we interact with the internet and 

the digital world. This technology provides a more immersive and interactive experience that can be used as a tool for 

learning activities, especially in elementary schools. Metaverse has great potential to change the future of education with its 

wide access to knowledge and the possibility to meet people from all over the world with this innovation. 

 

References 
[1] M. J. S. Dan and R. E. Basset, "The definition of education technology, AECT," Ministry of Education and Culture, Director 

General of Higher Education, NKK, 1981.  

[2] R. Susanto, R. Rachmadtullah, and W. Rachbini, "Technological and pedagogical models: Analysis of factors and 

measurement of learning outcomes in education," Journal of Ethnic and Cultural Studies, vol. 7, no. 2, pp. 1-14, 2020,  

https://doi.org/10.29333/ejecs/311 

[3] C. Tømte, A.-B. Enochsson, U. Buskqvist, and A. Kårstein, "Educating online student teachers to master professional digital 

competence: The TPACK-framework goes online," Computers & Education, vol. 84, pp. 26-35, 2015,  

https://doi.org/10.1016/j.compedu.2015.01.005 

[4] R. Rasmitadila, W. Widyasari, M. Humaira, A. Tambunan, R. Rachmadtullah, and A. Samsudin, "Using blended learning 

approach (BLA) in inclusive education course: A study investigating teacher students’ perception," International Journal of 

Emerging Technologies in Learning, vol. 15, no. 2, pp. 72-85, 2020,  https://doi.org/10.3991/ijet.v15i02.9285 

[5] R. Rasmitadila et al., "The perceptions of primary school teachers of online learning during the COVID-19 pandemic period: A 

case study in Indonesia," Journal of Ethnic and Cultural Studies, vol. 7, no. 2, pp. 90-109, 2020,  

https://doi.org/10.29333/ejecs/388 

[6] Widyasari, M. Rasmitadila, H. Asri, R., A. Rusmiati, A., G. Abdul, and R. Rachmadtullah, "Preliminary study on the 

development of blended learning (BLM) model: based on needs analysis and learning independence," presented at the Journal 

of Physics: Conference Series, 2019. 

[7] R. Rachmadtullah, Z. Ms, and M. S. Sumantri, "Development of computer-based interactive multimedia: Study on learning in 

elementary education," International Journal of Engineering & Technology, vol. 7, no. 4, pp. 2035-2038, 2018,  

https://doi.org/10.14419/ijet.v7i4.16384 

[8] D. Suri and R. Rachmadtullah, "The effectiveness of the use of interactive multimedia on the initial mathematics abilities of 

low grade students in elementary schools," presented at the Journal of Physics: Conference Series, 2021. 

[9] W. Suh and S. Ahn, "Utilizing the metaverse for learner-centered constructivist education in the post-pandemic Era: An 

analysis of elementary school students," Journal of Intelligence, vol. 10, no. 1, pp. 1-15, 2022,  

https://doi.org/10.3390/jintelligence10010017 

[10] K. M. Law, S. Geng, and T. Li, "Student enrollment, motivation and learning performance in a blended learning environment: 

The mediating effects of social, teaching, and cognitive presence," Computers & Education, vol. 136, pp. 1-12, 2019,  

https://doi.org/10.1016/j.compedu.2019.02.021 

[11] R. Rachmadtullah, M. S. Zulela, and M. Syarif Sumantri, "Computer-based interactive multimedia: A study on the 

effectiveness of integrative thematic learning in elementary schools," presented at the in Journal of Physics: Conference Series, 

2019. 

[12] W. Alenezi and T. M. Brinthaupt, "The use of social media as a tool for learning: Perspectives of students in the faculty of 

education at Kuwait University," Contemporary Educational Technology, vol. 14, no. 1, p. ep340, 2022,  

https://doi.org/10.30935/cedtech/11476 

[13] W. Rasmitadila, M. Asri Humaira, and R. Rachmadtullah, "Using experiential learning model (ELM) to slow learner students 

in the science lesson," presented at the Journal of Physics: Conference Series, 2019. 

[14] J. Yoon and D. Yee, "A study of general philosophy education in the metaverse －focusing on the‘VR chat college case," The 

Korean Association of General Education, vol. 16, no. 2, pp. 275–288, 2022.  

[15] Y. K. Dwivedi et al., "Metaverse beyond the hype: Multidisciplinary perspectives on emerging challenges, opportunities, and 

agenda for research, practice and policy," International Journal of Information Management, vol. 66, p. 102542, 2022.  

[16] F. Ahmadi, B. Isdaryanti, R. Rachmadtullah, I. Shofwan, and F. Zulfaturrohmah, "The effectiveness of blended learning model 

integrated with inquiry-based learning framework in understanding pre-service elementary school teachers’ social 

competence," in Proceedings of the International Conference on Industrial Engineering and Operations Management, 2021, 

pp. 3739–3745.  

[17] G. S. Contreras, A. H. González, M. I. S. Fernández, and C. B. Martínez, "The importance of the application of the metaverse 

in education," Modern Applied Science, vol. 16, no. 3, pp. 1-34, 2022,  https://doi.org/10.5539/mas.v16n3p34 

[18] R. Rachmadtullah, "Using of Jarimatika counting method (JCM) to slow learner students in a mathematics lesson," presented at 

the In Journal of Physics: Conference Series, IOP Publishing, 2019. 

[19] A. Marini, "Mobile augmented reality learning media with metaverse to improve student learning outcomes in science class," 

International Journal of Interactive Mobile Technologies, vol. 16, no. 07, pp. 99–115, 2022.  

[20] R. Rusmiati Aliyyah, R. Rasmitadila, W. Rachmadtullah, D. Mulyadi, and S. Ikhwan, "Using of student teams achievement 

divisions model (STAD) to improve student’s mathematical learning outcomes," presented at the in Journal of Physics: 

Conference Series, 2019. 

[21] K. Kim, E. Yang, and J. Ryu, "Work-in-progress—the effect of students’ perceptions on intention to use metaverse learning 

environment in higher education," presented at the in 2022 8th International Conference of the Immersive Learning Research 

Network (iLRN), 2022. 

https://doi.org/10.29333/ejecs/311
https://doi.org/10.1016/j.compedu.2015.01.005
https://doi.org/10.3991/ijet.v15i02.9285
https://doi.org/10.29333/ejecs/388
https://doi.org/10.14419/ijet.v7i4.16384
https://doi.org/10.3390/jintelligence10010017
https://doi.org/10.1016/j.compedu.2019.02.021
https://doi.org/10.30935/cedtech/11476
https://doi.org/10.5539/mas.v16n3p34


 
               International Journal of Innovative Research and Scientific Studies, 6(1) 2023, pages: 128-136

 

136 

[22] G.-J. Hwang and S.-Y. Chien, "Definition, roles, and potential research issues of the metaverse in education: An artificial 

intelligence perspective," Computers and Education: Artificial Intelligence, vol. 3, p. 100082, 2022.  

[23] M. Pigultong, "Cognitive impacts of using a metaverse embedded on learning management system for students with unequal 

access to learning resources," presented at the in 2022 10th International Conference on Information and Education 

Technology (ICIET), 2022. 

[24] Y. Jeong, S. Choi, and J. Ryu, "Work-in-progress—Design of LMS for the shared campus in metaverse learning environment," 

presented at the in 2022 8th International Conference of the Immersive Learning Research Network (iLRN), 2022. 

[25] B. Mustafa, "Analyzing education based on metaverse technology," Technium Social Sciences Journal, vol. 32, pp. 278-295, 

2022,  https://doi.org/10.47577/tssj.v32i1.6742 

[26] J. Wu and G. Gao, "Edu-metaverse: Internet education form with Fusion of Virtual and Reality," presented at the In 2022 8th 

International Conference on Humanities and Social Science Research (ICHSSR 2022). Atlantis Press, 2022. 

[27] J. Kim, "Advertising in the metaverse: Research agenda," Journal of Interactive Advertising, vol. 21, no. 3, pp. 141–144, 2021.  

[28] A. Tlili et al., "Is Metaverse in education a blessing or a curse: A combined content and bibliometric analysis," Smart Learning 

Environments, vol. 9, no. 1, pp. 1-31, 2022,  https://doi.org/10.1186/s40561-022-00205-x 

[29] J. Singh, M. Malhotra, and N. Sharma, "Metaverse in education: An overview," Applying Metalytics to Measure Customer 

Experience in the Metaverse, pp. 135-142, 2022,  https://doi.org/10.4018/978-1-6684-6133-4.ch012 

[30] M. M. Inceoglu and B. Ciloglugil, "Use of Metaverse in education," presented at the In International Conference on 

Computational Science and Its Applications. Springer, Cham, 2022. 

[31] N. Tas and Y. İ. Bolat, "Bibliometric mapping of metaverse in education," International Journal of Technology in Education, 

vol. 5, no. 3, pp. 440-458, 2022,  https://doi.org/10.46328/ijte.323 

[32] S.-M. Park and Y.-G. Kim, "A metaverse: Taxonomy, components, applications, and open challenges," Ieee Access, vol. 10, 

pp. 4209-4251, 2022,  https://doi.org/10.1109/access.2021.3140175 

[33] S. Mystakidis, "Metaverse," Encyclopedia, vol. 2, no. 1, pp. 486-497, 2022.  

[34] A. Takyar, "Metaverse use cases and benefits, LeewayHertz - Software Development Company. Retrieved from: 

https://www.leewayhertz.com/metaverse-use-cases-and-benefits/. 2022.  

[35] J. W. Creswell, Educational research: Planning, conducting, and evaluating quantitative and qualitative reseach. New Jersey: 

Pearson, 2008. 

[36] L. Giblin, Skill with people. PT Gramedia: PT Gramedia Pustaka Utama, 2005. 

[37] Y. Toraman, "User acceptance of metaverse: Insights from technology acceptance model (TAM) and planned behavior theory 

(PBT)," EMAJ: Emerging Markets Journal, vol. 12, no. 1, pp. 67-75, 2022,  https://doi.org/10.5195/emaj.2022.258 

[38] G. A. Abdel-Moneim, "Metaverse in heritage conservation evaluation ‘using fully immersive virtual reality techniques to 

evaluate preservation quality," International Journal of Architecture, Arts and Applications, vol. 7, no. 4, pp. 119-130, 2021,  

https://doi.org/10.11648/j.ijaaa.20210704.11 

[39] I. Sopiandi and D. Susanti, "Menganalisis informasi metaverse pada game online roblox secara garis besar," J. PETITION 

(Technology Education. Information), vol. 3, no. 1, pp. 1–4, 2022.  

[40] A. Sharma and S. Kulkarni, "Turning the page: Education in the metaverse–an exploration of the impact of the metaverse on 

education and pedagogy. In Applying Metalytics to Measure Customer Experience in the Metaverse," IGI Global, 2022, pp. 

200-207. 

[41] J. Garon, "Legal implications of a ubiquitous metaverse and a Web3 future," Available at SSRN 4002551, pp. 1-63, 2022,  

https://doi.org/10.2139/ssrn.4002551 

[42] F.-Y. Wang, R. Qin, X. Wang, and B. Hu, "Metasocieties in metaverse: Metaeconomics and metamanagement for 

metaenterprises and metacities," IEEE Transactions on Computational Social Systems, vol. 9, no. 1, pp. 2-7, 2022,  

https://doi.org/10.1109/tcss.2022.3145165 

[43] S. GÜLEN, İ. DÖNMEZ, and İ. Sahin, "STEM education in metaverse environment: Challenges and opportunities," Journal of 

STEAM Education, vol. 5, no. 2, pp. 100-103, 2022,  https://doi.org/10.55290/steam.1139543 

[44] H. Kanematsu, T. Kobayashi, D. M. Barry, Y. Fukumura, A. Dharmawansa, and N. Ogawa, "Virtual STEM class for nuclear 

safety education in metaverse," Procedia Computer Science, vol. 35, pp. 1255-1261, 2014,  

https://doi.org/10.1016/j.procs.2014.08.224 

[45] H. Lee, D. Woo, and S. Yu, "Virtual reality metaverse system supplementing remote education methods: Based on aircraft 

maintenance simulation," Applied Sciences, vol. 12, no. 5, pp. 1-15, 2022,  https://doi.org/10.3390/app12052667 

[46] F. Yang, L. Ren, and C. Gu, "A study of college students' intention to use metaverse technology for basketball learning based 

on UTAUT2," Heliyon, vol. 8, no. 9, p. e10562, 2022,  https://doi.org/10.1016/j.heliyon.2022.e10562 

[47] H. J. Lee and Y. Hwang, "Technology-enhanced education through VR-making and metaverse-linking to foster teacher 

readiness and sustainable learning," Sustainability, vol. 14, no. 8, pp. 1-21, 2022,  https://doi.org/10.3390/su14084786 

[48] Y. Zhao, "Metaverse: Perspectives from graphics, interactions and visualization," Vis. Informatics, vol. 6, no. 1, pp. 56–67, 

2022.  

[49] J. Lee, "A study on the intention and experience of using the metaverse," Jahr: European Journal of Bioethics, vol. 13, no. 1, 

pp. 177-192, 2022,  https://doi.org/10.21860/j.13.1.10 

 

https://doi.org/10.47577/tssj.v32i1.6742
https://doi.org/10.1186/s40561-022-00205-x
https://doi.org/10.4018/978-1-6684-6133-4.ch012
https://doi.org/10.46328/ijte.323
https://doi.org/10.1109/access.2021.3140175
https://www.leewayhertz.com/metaverse-use-cases-and-benefits/
https://doi.org/10.5195/emaj.2022.258
https://doi.org/10.11648/j.ijaaa.20210704.11
https://doi.org/10.2139/ssrn.4002551
https://doi.org/10.1109/tcss.2022.3145165
https://doi.org/10.55290/steam.1139543
https://doi.org/10.1016/j.procs.2014.08.224
https://doi.org/10.3390/app12052667
https://doi.org/10.1016/j.heliyon.2022.e10562
https://doi.org/10.3390/su14084786
https://doi.org/10.21860/j.13.1.10

