
Asian Journal of University Education (AJUE) 

Volume 20, Number 3, October 2024 

717 

 

Metaverse Technology for Teacher Training Programmes  

in Higher Learning Institutions: Perceptions of Teacher Trainees 

 
 

 Nurshamshida Md Shamsudin1*, Teoh Sian Hoon2, Sharipah Ruzaina Syed Aris3, Melor Md Yunus4 

 

 
1 2 3Faculty of Education, Universiti Teknologi MARA, 

UiTM Puncak Alam Campus, 42300 Puncak Alam,  Selangor, Malaysia 

nurshamshida@uitm.edu.my 

teohsianhoon@yahoo 

sruzaina@uitm.edu.my 
4Faculty of Education,Universiti Kebangsaan Malaysia, 

43600 UKM Bangi, Selangor, Malaysia 

melor@ukm.edu.my 
*Corresponding Author 

 
https://doi.org/10.24191/ajue.v20i3.27852  

 

Received: 11 September 2023 

Accepted: 27 June 2024 

Date Published Online: 28 October 2024 

Published: 28 October 2024 

 

 

Abstract: The integration of innovative technologies in teacher education is crucial for preparing future 

educators to harness the potential of technology in their teaching practices. The metaverse, a collective 

virtual shared space created by the convergence of physical and virtual reality, offers promising 

opportunities for enhancing teacher training programs at universities. This study aims to explore the 

perceptions of teacher trainees regarding the implementation of metaverse technologies in their training 

programs at higher education institutions. A mixed-methods approach was employed, involving a 

survey administered to 300 teacher trainees, followed by in-depth interviews with a selected group of 

participants. The findings reveal a generally positive perception of the metaverse as an innovative and 

engaging learning environment that can enhance interactivity, collaboration, and real-world simulation 

in teacher training. However, concerns were raised regarding the technical challenges, learning curve, 

and potential distractions associated with the metaverse. Additionally, participants expressed the need 

for adequate training and support to effectively integrate metaverse technologies into their teaching 

practices. The study concludes with recommendations for universities and teacher training institutions 

to provide the necessary infrastructural, technical, and pedagogical support to facilitate the successful 

implementation of metaverse technologies in teacher training programs. Further research is suggested 

to explore the long-term impacts of metaverse integration on the teaching practices and professional 

development of trainee teachers 
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1. Introduction 

 

The COVID-19 pandemic, declared in 2020, mandated a shift from face-to-face interactions to 

virtual engagements in various aspects of daily life (Koo, 2021; Kye et al., 2021; Kim et al., 2022; Lee 

et al., 2022 Mohtar et al., 2022). Activities such as telecommuting, online meetings, distance learning, 

and online shopping became integral components of human life (Chung et.al., 2020, Igai et.al., 2022. 

This transition accelerated the desire to expand the physical world's boundaries, leading to an increased 

demand for a more advanced virtual world (Suzuki et al., 2020). The advancement of technologies like 
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VR (virtual reality), AR (augmented reality), AI (artificial intelligence), and blockchain facilitated the 

emergence of the metaverse, a 3D digital space where virtual and real boundaries converge Sim et.al., 

2021) and Artificial Intelligence such as ChatGPT (Plata, 2023). The metaverse has gained immense 

attention as the next generation of the Internet (Hwang and Chien, 2022), poised to revolutionise our 

interaction with the world.( Ismayatim et al.,2019). 

The year 2021 marked the inception of the metaverse era (Zhang et al., 2022a). With the global 

surge in metaverse research, it has been heralded as a future education trend with immense potential 

(Choi and Kim, 2017; Dwivedi et al., 2022; Gartner, 2022; Guo and Gao, 2022; Hwang and Chien, 

2022; Park and Jeong, 2022; Park and Kim, 2022; Rospigliosi, 2022; Shin, 2022; Tlili et al., 2022). The 

development of the metaverse is often associated with the integration of multiple new technologies 

(Kang, 2021). However, existing literature predominantly focuses on metaverse-related technologies in 

education, neglecting a holistic perspective of the metaverse in education. This gap in knowledge leaves 

many educational researchers unfamiliar with the metaverse, its components, and its applicability in the 

educational domain. Hence, this research paper aims to review several seminal articles to provide a 

comprehensive overview of the metaverse in education, particularly focusing on teacher training 

programs. The intention is to elucidate the concept of the metaverse, its integral components, and its 

potential applications in teacher education, thereby equipping educational researchers and practitioners 

with the knowledge necessary to harness the metaverse's potential in shaping the future of education. 

(Jamrus & Razali,2021). 

 In recent times, the concept of the Metaverse has captured the attention of educators worldwide. 

This heightened interest was further fueled by Facebook's announcement of its rebranding to Meta, a 

move that sparked a surge of enthusiasm and curiosity in the fields of computer science and education. 

The Metaverse, an immersive digital universe that leverages cutting-edge technologies such as extended 

reality (XR) and the Internet of Everything (IoE), offers a plethora of educational applications that have 

the potential to revolutionise future research in this domain. These technologies not only facilitate the 

creation of interactive and engaging learning environments but also promise to significantly transform 

educational services in the Metaverse, ultimately reshaping the future landscape of teaching and 

learning. 

 The Metaverse's potential as an educational tool extends beyond merely providing a novel 

platform for instruction. It fosters a more interactive and immersive learning experience, facilitating 

greater engagement and retention of knowledge. Moreover, the integration of XR and IoE technologies 

enables the creation of personalised learning experiences, catering to the unique needs and preferences 

of individual learners. This has the potential to democratise education, making it more accessible and 

inclusive for learners worldwide. As the Metaverse continues to evolve, it is crucial for educators, 

researchers, and policymakers to understand its capabilities and limitations fully. This will ensure that 

the Metaverse is harnessed effectively to enhance educational outcomes and pave the way for the future 

of teaching and learning. 

             The adoption of new technologies often entails a prolonged and arduous process and long 

acceptance as mentioned by  Abdullah et al. (2023)  a phenomenon well articulated by Rogers' (2012) 

Diffusion of Innovations theory. This theory delineates the mechanisms by which new ideas permeate 

a society, explicating the reasons and pace of this diffusion. Rogers (2012) posits that the adoption or 

rejection of an innovation hinges on users' perceptions of five key variables: relative advantage, 
compatibility, complexity, trialability, and observability. Rogers also contends that an innovation's 

adoption is not a simultaneous occurrence among all users in a social system; rather, it follows a bell-

shaped curve distribution, categorising users into five distinct groups: innovators, early adopters, early 

majority, late majority, and laggards. Each group exhibits unique characteristics, as outlined below: 

Innovators: Comprising the initial 2.5%, these individuals actively seek and embrace innovations, 

demonstrating a willingness to undertake risks. They serve as gatekeepers and are prompt in 

experimenting with innovations (Miller, 2015; Ucus & Acar, 2018). 

 

Early Adopters: Constituting the subsequent 13.5%, these individuals wield significant influence within 

their social systems, inspiring others to adopt new innovations. They command respect from their peers 

and exercise discernment in their decisions regarding innovations (Rogers, 2012). 
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Early Majority: Representing the following 34%, these individuals exhibit a cautious and deliberate 

demeanour, demonstrating a reluctance to expend time or other resources frivolously. Although they 

follow the early adopters, they necessitate robust evidence of benefits before embracing new technology 

(Wani & Ali, 2016). 

 
Late Majority: Accounting for another 34%, these individuals harbour scepticism and are inclined to 

adopt an innovation once it has become established in the field. Peer pressure may also sway their 

adoption decisions. 

 

Laggards: Encompassing the final 16%, these traditionalists exhibit scepticism towards novel ideas and 

are hesitant to adopt changes unless compelled by necessity 

 

Upon encountering an innovation, individuals commence the adoption process, transitioning 

from awareness and interest in the innovation to information gathering and potential experimentation 

to ascertain if the adoption effort is justifiable in terms of time and other resources. It could be contended 

that the incorporation of metaverse into school instruction is in its nascent stages of the adoption 

process, with educators currently utilising or advocating for its use belonging to the Innovator or Early 

Adopter categories In the educational realm, the adoption of a technology tool is not solely contingent 

on its novelty and innovativeness but also its efficacy in captivating and motivating students and 

fostering a pleasurable learning ambiance. Therefore, this paper aims to scrutinise the viewpoints of 

Innovator and Early Adopter educators employing metaverse and to examine the degree to which they 

perceive it as engendering innovative learning environments. This research was steered by the ensuing 

research questions: (1) What are the perceptions of educators towards learning interest and engagement 

when utilizing the metaverse in the classroom?, and (2) What obstacles or challenges do educators 

encounter when incorporating the metaverse into their classroom instruction? 

 

2.  Literature Review 

 

The concept of the metaverse has recently emerged as a topic of significant interest and 

discussion, especially in the context of higher education. The metaverse, often described as a collective 

virtual shared space created by the convergence of physical and virtual reality, offers a myriad of 

possibilities for transforming the educational landscape. As the next generation of the internet, the 

metaverse has the potential to revolutionise how we interact, collaborate, and learn, thereby holding 

immense promise for higher education. 

In recent years, there has been a surge in literature exploring the potential applications and 

implications of the metaverse for higher education. This literature encompasses a range of topics, 

including the use of virtual reality (VR), augmented reality (AR), and mixed reality (MR) in educational 

settings, the development of virtual campuses and classrooms, and the utilisation of the metaverse for 

collaborative learning and research (Hashim et al., 2022. Additionally, scholars have also examined the 

challenges and barriers associated with the implementation of metaverse technologies in higher 

education, such as technical issues, accessibility concerns, and the need for digital literacy training for 

both students and faculty.  

This literature review aims to provide a comprehensive overview of the current state of research 

on the metaverse in higher education. It will explore the potential benefits and challenges associated 

with the implementation of metaverse technologies in higher education institutions, as well as the 

implications for teaching and learning practices. Moreover, this review will also highlight gaps in the 

existing literature and suggest directions for future research in this rapidly evolving field. 

The technological tools and features of the Metaverse have profoundly enhanced both 

pedagogical and technical support in education, leading to a notable increase in student motivation (Tlili 

et al., 2022). These technologies and tools can be categorised into seven distinct groups: wearable 

devices, immersive technologies, instructional tools, modelling and simulation tools, mobile devices, 

sensors, and artificial intelligence (AI). The Metaverse facilitates an immersive direct experience for 

students, fostering teamwork, skill development, and multifaceted engagement in the classroom 

(Tarouco et al., 2013; Erturk & Reynolds, 2020). This immersive experience is achieved through the 
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integration of various virtual technologies, such as Virtual Reality (VR), Multi-User Virtual 

Environments (MUVE), Mixed Reality (MR), and Augmented Reality (AR), all of which are crucial 

for attaining a fully immersive state. The necessity of these technologies as gateways into the Metaverse 

environments underscores the importance of multimodal immersion. 

This multifaceted immersive experience not only enhances student engagement in the 

classroom but also promotes collaborative learning and skill development. The integration of these 

technologies enables students to interact with virtual environments and digital objects in real-time, 

thereby facilitating active participation and hands-on learning. Additionally, the Metaverse provides a 

platform for students to collaborate and engage in teamwork, as they can work together to solve 

problems, complete tasks, and create virtual projects. This collaborative and interactive learning 

environment ultimately contributes to the development of essential skills, such as critical thinking, 

problem-solving, and digital literacy. 

  The integration of the Metaverse in education involves the amalgamation of various platforms 

such as the Learning Management System (LMS), MOOC, Moodle and Sloodle. For example, the 

advent of Web 2.0 has enabled Massive Open Online Courses (MOOCs) to provide students with access 

to social networks. This access, facilitated by the Metaverse and MOOCs, allows many students to 

access subject information for free, and online courses further enable them to expand their knowledge 

base (Wagner et al., 2013). Courses in engineering, mathematics, and natural sciences often utilise 

virtual learning laboratories. The Virtual Learning Laboratory (VLL) provides students with a dynamic, 

interactive, and collaborative study environment, thereby boosting their motivation and overall quality 

of education (Tarouco et al., 2013). For example, a virtual environment created using Moodle allows 

the university's online learning platform to share user data, link user profiles between platforms, and 

make presentations (Lucas, Benito & Gonzalo, 2013). 

Mobile technologies are particularly predominant in the Metaverse as they facilitate the 

connection between the medium and the student through the use of mobile devices and geographic 

mobility. The learning process is enhanced when students use their avatars in the Metaverse on mobile 

devices. Sensors and wearables, such as Microsoft HoloLens 2 smart glasses and eye blinking, fall 

under a category of technology that enables teachers to monitor student dynamics by evaluating their 

behavior.Using HoloLens 2 smart glasses, students can interact with content and issue commands in the 

virtual world (Siyaev & Jo, 2021b). Another widely used tool in the Metaverse is the blinking system, 

which employs specialised software to record the blinking times of students. The system records more 

blinks when a student is emotionally unstable, allowing teachers to assess the student's behaviour more 

accurately 

At the heart of the Metaverse is the analysis of complex data for understanding, regulating, and 

planning. The development of artificial intelligence serves as a foundation for processing this data 

(Duan et al., 2021). Neuro-symbolic AI combines neural networks with traditional symbolic reasoning 

to provide feedback on user data using automatic voice recognition metrics (Siyaev & Jo, 2021a).  

  The Metaverse provides students with a fully immersive educational journey, enhancing their 

learning by visualising concepts that were once abstract or confined to textbooks. For example, when 

learning about planets, the Metaverse can depict the entire galaxy, allowing learners to zoom in and out, 

observing the textures and features of the cosmos in detail. Similarly, while studying ancient 

architecture, learners can virtually travel back in time to examine the intricate elements of the 

architecture firsthand (Ning et al., 2021). The Metaverse can be understood as a space where virtual 

reality complements the physical world, encompassing four distinct types: Augmented Reality, 

Lifelogging, Mirror World, and Virtual Reality (Kye et al., 2021). In this setup, the real world is either 

intertwined with virtual reality or transmuted into a different environment within virtual reality. From 

an evolutionary standpoint, the Metaverse represents a world that has expanded and evolved in response 

to the COVID-19 pandemic, melding the accelerated innovations of 5G and virtual convergence 

technology (Sun et al., 2022). 

This evolution in response to the pandemic marks a significant leap in human interaction with 

technology, reshaping how we perceive and interact with the world around us. As the world grapples 

with the challenges posed by the pandemic, the Metaverse has emerged as a potent tool for overcoming 

physical limitations and fostering a sense of connection and engagement in an increasingly digital 

world. The integration of 5G technology further amplifies the capabilities of the Metaverse, enabling 
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seamless, real-time interactions in a virtual environment, thus creating a more realistic and engaging 

experience for users (Mohammad, 2023). Ultimately, the Metaverse represents the next frontier in 

digital innovation, offering exciting possibilities for enhancing education and other aspects of human 

life. 

 

3. Methodology 

 

This research employed both quantitative and qualitative methodologies to evaluate the 

perceptions of teachers and administrators regarding the impact of metaverse integration on student 

engagement and interest, its applications, and the challenges encountered. Ensuring reliability is crucial 

when analysing data (Efron & Ravid, 2013), encompassing the methods and tools used for data 

collection. Online surveys are an effective way to collect data, enabling a broader reach and 

participation from educators. This study involved sending surveys to teachers currently using Metaverse 

in their classrooms to assess their attitudes and perceptions towards its implementation. The respondents 

provided insights into the metaverse types used, its implementation, and the challenges encountered. 

  

Survey Instrument  

 

The survey consisted of 20 questions divided into three sections: the first section (8 questions) 

gathered demographic information, the second section assessed teacher perceptions of engagement and 

interest in the metaverse, and the third section included open-ended questions about their metaverse 

experiences. The perception questions utilised a Likert scale ranging from 1 to 5, where 1 indicated 

Strongly Disagree and 5 indicated Strongly Agree. Efron and Ravid (2013) highlighted that Likert-type 

scales are frequently used for rating purposes. Respondents' answers spanned from Strongly Disagree 

to Strongly Agree. Additionally, participants provided brief responses to three open-ended questions. 

To validate the survey instrument, experts from the field were consulted. These experts, who had 

significant experience and knowledge in educational technology and survey design, reviewed the 

questions for clarity, relevance, and comprehensiveness. They provided feedback on the 

appropriateness of the Likert scale items, ensuring that the questions accurately captured the teachers' 

perceptions and experiences. The experts also evaluated the open-ended questions to ensure they were 

clear and capable of eliciting detailed and meaningful responses. Based on their feedback, necessary 

revisions were made to the survey to enhance its validity and reliability. 

To expand further, the research aimed to understand the intricacies of Metaverse usage in 

classrooms from the educators' perspective. The survey aimed to collect comprehensive data, 

encompassing demographic details, perceptions of metaverse impact on engagement, and firsthand 

experiences with metaverse, including the challenges faced. The broad age range and professional 

background of the respondents ensured diverse perspectives. While most respondents were experienced 

educators with advanced technology skills, their sporadic use of metaverse indicated that it is not yet a 

regularly integrated tool in classrooms. This detailed survey provided valuable insights into the current 

state of metaverse usage in education, highlighting areas for improvement and further research. 

 

4. Results and Discussions 

 

To gain insight into teacher perceptions regarding the metaverse on student interest and 

engagement, a survey, categorised under three main headings: Expertise, Learning Engagement, and 

Interest.  

 

Statistical Analysis: Various ANOVA analyses were performed to discern if there were any significant 

differences among the groups identified. A total of 300 respondents participated in the survey, out of 

which 235 disclosed their gender .The analysis began with the completion of Levene's test, which 

established the equality of error variances, thereby allowing the ANOVA to be conducted despite the 

absence of a normal distribution. 
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Gender Analysis: On analysing the variable of 'total expertise,' there was no significant difference 

found between genders, F = .02, p = .92, pƞ2 = .00, indicating a negligible effect size. Similarly, for the 

'total student engagement' variable, there was no significant gender difference found, F = .19, p = .67, 

pƞ2 = .01, indicating a small effect size. Lastly, for the 'total student interest' variable, the hypothesis 

of gender differences was not rejected, F = .06, p = .82, pƞ2 = .00, indicating a negligible effect size. 

  

Age Analysis: The respondents were also categorised based on their age range: 26-40 years (79 

respondents), 41-55 years (96 respondents), and 56 years or older (60 respondents), totaling 35 

respondents. Although Levene's test showed unequal error variances for 'total expertise,' the normal 

distribution allowed the ANOVA to be conducted, revealing no significant age differences, F = 1.41, p 

= .26, pƞ2 = .08, with a moderate effect size. Similarly, for 'total student engagement,' there was no 

significant difference found between age groups, F = .99, p = .38, pƞ2 = .06, with a moderate effect 

size. Lastly, for 'total student interest,' the hypothesis of age differences was not rejected, F = .56, p = 

.58, pƞ2 = .03, indicating a small effect size. 

 

Educational Assignment Analysis: The respondents were further categorised based on their 

educational assignments: Higher Education (230 respondents), Administration (2 respondents), and 

Technology (3 respondents). Despite the absence of a normal distribution, Levene's test established the 

equality of error variances, allowing the ANOVA to be conducted for 'total expertise.' However, no 

significant differences were found between educational assignments, F = 1.72, p = .17, pƞ2 = .20, 

indicating a large effect size. Similarly, for 'total student engagement,' despite unequal error variances, 

the ANOVA revealed no significant differences between educational assignments, F = .91, p = .47, pƞ2 

= .12, indicating a large effect size. Lastly, for 'total student interest,' the hypothesis of differences 

between educational assignments was not rejected, F = 2.54, p = .06, pƞ2 = .27, indicating a large effect 

size. 

 

In summary, the analyses conducted on various demographic factors, such as gender, age, 

educational assignment, and area, did not reveal any significant differences in trainee teacher 

perceptions regarding the metaverse on learning interest and engagement. This indicates that these 

demographic factors do not play a significant role in shaping future teacher perceptions on this matter. 
The analysis of the survey results was used to address and expand upon the following research 

questions: 

 

4.1 How do teachers perceive their engagement and interest in the metaverse? 

 

The survey included a dedicated section to assess teacher perceptions of engagement and 

interest in the metaverse, using a Likert scale from 1 to 5, with 5 representing Strongly Agree and 1 

representing Strongly Disagree. This scale allowed for a nuanced understanding of teacher attitudes, as 

it could capture varying degrees of agreement or disagreement. The responses provided insight into 

how teachers perceive the metaverse as an educational tool, their level of interest in integrating it into 

their teaching practices, and their overall engagement with this emerging technology. 

 

4.2 What are the demographic characteristics of teachers who are interested in the 

metaverse? 

 

The first section of the survey collected demographic information, including age, gender, years 

of teaching experience, and subject area. By analysing this data, researchers could identify trends and 

correlations between demographic factors and interest in the metaverse. For instance, they could 

determine if younger teachers or those with more experience were more inclined to explore the 

metaverse, or if certain subject areas showed higher levels of interest. This information is crucial for 

understanding the profile of teachers who are more likely to adopt and engage with the metaverse. 
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4.3 What experiences have teachers had with the metaverse in their educational practices? 

 

The final section of the survey consisted of open-ended questions that allowed teachers to share 

their experiences with the metaverse in their own words. These qualitative responses provided rich, 

detailed insights into how teachers have utilised the metaverse in their classrooms, the challenges they 

faced, and the successes they achieved. This section aimed to capture the practical application of the 

metaverse in education, offering real-world examples and anecdotes that could inform future research 

and practice. 

 

4.4 What are the barriers and facilitators to teachers' use of the metaverse? 

 

The open-ended responses also shed light on the barriers and facilitators to the use of the 

metaverse in education. Teachers could discuss obstacles such as lack of resources, technical 

difficulties, or resistance to new technologies, as well as factors that supported their use of the 

metaverse, such as institutional support, professional development opportunities, or positive student 

feedback. Understanding these factors is essential for developing strategies to overcome challenges and 

enhance the adoption of the metaverse in educational settings. 

By analysing the survey results in the context of these research questions, the study was able to 

provide a comprehensive understanding of teachers' perceptions, experiences, and challenges related to 

the metaverse. Therefore, the following discussion aims to answer the research questions; 

 

What are the perceptions of educators towards learning interest and engagement when utilising 

the metaverse in the classroom? 

 

It is indicated that implementation of metaverse in science and mathematics subjects, 

specifically for examining body systems and space exploration, as well as for problem-solving in 

mathematics. While most responses revolved around using pre-existing metaverse, a few participants 

mentioned creating their content using smartphone applications. Additionally, the teaching methods and 

strategies they employed alongside metaverse Many used  to introduce new concepts, establish a 

learning context, or activate prior knowledge. It is  also found metaverse to be beneficial for visualising 

structures or places otherwise inaccessible, like outer space. Metaverse was also utilised for 

gamification, such as organising scavenger hunts, and as a tool for students to demonstrate their 

knowledge by creating interactive bulletin boards or virtual gallery walks.However, there was some 

confusion between MV, AR and Virtual Reality (VR). 

 

What obstacles or challenges do educators encounter when incorporating the metaverse into their 

classroom instruction? 

 

It is identified cost as the most significant challenge when using Metaverse, followed by 

inadequate technology, limited availability of equipment, time constraints, and a limited selection of 

applications or devices. Interestingly, responses reveal that Metaverse has been integrated into various 

subjects and teaching methods, there are still notable challenges and confusions. The mix-up between 

MV, AR and VR indicates a need for clearer understanding and distinction between the two 

technologies. Moreover, the challenges cited, particularly the cost, inadequate technology, and limited 

availability of equipment and apps, suggest that there are still significant barriers to the widespread 

adoption of metaverse in classrooms. Additionally, the observation that students sometimes went off-

task suggests that while metaverse can be engaging, it also requires careful planning and management 

to ensure it enhances learning rather than becoming a distraction. Despite these challenges, the creative 

uses of metaverse mentioned by the participants, from animating drawings to creating virtual galleries, 

indicate the vast potential of Metaverse as a tool for enhancing learning and teaching in various subject 

areas. 

 

  



Asian Journal of University Education (AJUE) 

Volume 20, Number 3, October 2024 

724 

 

5. Conclusions 

 

In the context of education, the introduction of the metaverse represents a revolutionary shift 

from existing educational technologies. As previously mentioned, the metaverse has the potential to 

usher in significant opportunities and innovations in the educational sector, potentially overcoming 

numerous challenges and limitations currently faced by the educational system. 

In light of this potential, exploring the perceptions of educators regarding learning interest and 

engagement when utilising the metaverse in the classroom is crucial. Understanding educators' 

perspectives on how the metaverse can enhance student engagement and interest will provide valuable 

insights into its practical benefits and applications in educational settings. Furthermore, investigating 

the obstacles or challenges educators encounter when incorporating the metaverse into their classroom 

instruction will be essential to developing effective strategies for integration and addressing any 

potential barriers. 

More importantly, the ongoing interest in the metaverse highlights its potential to shape the 

future direction of education (Park and Jeong, 2022). Consequently, it is anticipated that a growing 

number of educational researchers will actively participate in studies exploring the role of the metaverse 

in education in the coming years. By addressing these research questions, the educational community 

can better understand the transformative potential of the metaverse, paving the way for innovative 

educational practices and enhanced learning experiences. 

 

6. Suggestions 

 

To elaborate further, the metaverse, being a relatively new concept in education, presents a 

plethora of opportunities for overcoming existing challenges. For instance, it could facilitate immersive 

learning experiences, breaking down geographical barriers, and providing a more interactive and 

engaging learning environment. Moreover, the metaverse could also enable new forms of collaboration 

and social interaction, fostering a sense of community among learners from different parts of the world. 

Furthermore, the metaverse could also provide a platform for innovative teaching and learning methods, 

potentially revolutionising the way education is delivered and experienced. The ongoing interest and 

discussions surrounding the metaverse indicate its potential to significantly impact the future of 

education, suggesting that it could become a key focus area for educational research in the coming 

years. Therefore, it is crucial for educational researchers, policymakers, and practitioners to actively 

engage in exploring the potential benefits, challenges, and implications of the metaverse in education 

to harness its full potential and shape the future of education. 

 The current study suffers from some limitations which may limit the generalizability of our 

findings. First, our small sample size of educators who use Metaverse limited our ability to detect 

differences among the groups. With a larger sample in the future, we may be able to detect differences 

which could lead to a greater understanding of their significance. Educators in this study were self-

described users of metaverse in instruction. Future studies may want to include some mechanism for 

verifying their status.  The positive outcomes from using metaverse outweigh the issues that currently 

exist. Using the metaverse technology in classrooms will facilitate and improve the learning process for 

students. Learning engagement in the classroom has been an issue for teachers from the beginning and 

finding innovative ways to engage them in the content is crucial. As technology continues to improve, 

metaverse will have a positive influence in education to improve student engagement. This study will 

give an understanding to school districts, from the future  teacher’s point of view, on how metaverse 

impacts and improves learning engagement.    

Based on the the most crucial factors that have been identified in this study, please suggest the 

new direction, new objectives, and new method for a similar study in the future. 
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	1. Introduction
	The COVID-19 pandemic, declared in 2020, mandated a shift from face-to-face interactions to virtual engagements in various aspects of daily life (Koo, 2021; Kye et al., 2021; Kim et al., 2022; Lee et al., 2022 Mohtar et al., 2022). Activities such as ...
	The year 2021 marked the inception of the metaverse era (Zhang et al., 2022a). With the global surge in metaverse research, it has been heralded as a future education trend with immense potential (Choi and Kim, 2017; Dwivedi et al., 2022; Gartner, 202...
	In recent times, the concept of the Metaverse has captured the attention of educators worldwide. This heightened interest was further fueled by Facebook's announcement of its rebranding to Meta, a move that sparked a surge of enthusiasm and curiosit...
	The Metaverse's potential as an educational tool extends beyond merely providing a novel platform for instruction. It fosters a more interactive and immersive learning experience, facilitating greater engagement and retention of knowledge. Moreover,...
	The adoption of new technologies often entails a prolonged and arduous process and long acceptance as mentioned by  Abdullah et al. (2023)  a phenomenon well articulated by Rogers' (2012) Diffusion of Innovations theory. This theory delin...
	Innovators: Comprising the initial 2.5%, these individuals actively seek and embrace innovations, demonstrating a willingness to undertake risks. They serve as gatekeepers and are prompt in experimenting with innovations (Miller, 2015; Ucus & Acar, 20...
	Early Adopters: Constituting the subsequent 13.5%, these individuals wield significant influence within their social systems, inspiring others to adopt new innovations. They command respect from their peers and exercise discernment in their decisions ...
	Early Majority: Representing the following 34%, these individuals exhibit a cautious and deliberate demeanour, demonstrating a reluctance to expend time or other resources frivolously. Although they follow the early adopters, they necessitate robust e...
	Late Majority: Accounting for another 34%, these individuals harbour scepticism and are inclined to adopt an innovation once it has become established in the field. Peer pressure may also sway their adoption decisions.
	Laggards: Encompassing the final 16%, these traditionalists exhibit scepticism towards novel ideas and are hesitant to adopt changes unless compelled by necessity
	Upon encountering an innovation, individuals commence the adoption process, transitioning from awareness and interest in the innovation to information gathering and potential experimentation to ascertain if the adoption effort is justifiable in terms ...
	2.  Literature Review
	The concept of the metaverse has recently emerged as a topic of significant interest and discussion, especially in the context of higher education. The metaverse, often described as a collective virtual shared space created by the convergence of physi...
	In recent years, there has been a surge in literature exploring the potential applications and implications of the metaverse for higher education. This literature encompasses a range of topics, including the use of virtual reality (VR), augmented real...
	This literature review aims to provide a comprehensive overview of the current state of research on the metaverse in higher education. It will explore the potential benefits and challenges associated with the implementation of metaverse technologies i...
	The technological tools and features of the Metaverse have profoundly enhanced both pedagogical and technical support in education, leading to a notable increase in student motivation (Tlili et al., 2022). These technologies and tools can be categoris...
	This multifaceted immersive experience not only enhances student engagement in the classroom but also promotes collaborative learning and skill development. The integration of these technologies enables students to interact with virtual environments a...
	The integration of the Metaverse in education involves the amalgamation of various platforms such as the Learning Management System (LMS), MOOC, Moodle and Sloodle. For example, the advent of Web 2.0 has enabled Massive Open Online Courses (MOOCs) t...
	Mobile technologies are particularly predominant in the Metaverse as they facilitate the connection between the medium and the student through the use of mobile devices and geographic mobility. The learning process is enhanced when students use their ...
	At the heart of the Metaverse is the analysis of complex data for understanding, regulating, and planning. The development of artificial intelligence serves as a foundation for processing this data (Duan et al., 2021). Neuro-symbolic AI combines neura...
	The Metaverse provides students with a fully immersive educational journey, enhancing their learning by visualising concepts that were once abstract or confined to textbooks. For example, when learning about planets, the Metaverse can depict the ent...
	This evolution in response to the pandemic marks a significant leap in human interaction with technology, reshaping how we perceive and interact with the world around us. As the world grapples with the challenges posed by the pandemic, the Metaverse h...
	3. Methodology
	This research employed both quantitative and qualitative methodologies to evaluate the perceptions of teachers and administrators regarding the impact of metaverse integration on student engagement and interest, its applications, and the challenges en...
	Survey Instrument
	The survey consisted of 20 questions divided into three sections: the first section (8 questions) gathered demographic information, the second section assessed teacher perceptions of engagement and interest in the metaverse, and the third section incl...
	To validate the survey instrument, experts from the field were consulted. These experts, who had significant experience and knowledge in educational technology and survey design, reviewed the questions for clarity, relevance, and comprehensiveness. Th...
	To expand further, the research aimed to understand the intricacies of Metaverse usage in classrooms from the educators' perspective. The survey aimed to collect comprehensive data, encompassing demographic details, perceptions of metaverse impact on ...
	4. Results and Discussions
	To gain insight into teacher perceptions regarding the metaverse on student interest and engagement, a survey, categorised under three main headings: Expertise, Learning Engagement, and Interest.
	Statistical Analysis: Various ANOVA analyses were performed to discern if there were any significant differences among the groups identified. A total of 300 respondents participated in the survey, out of which 235 disclosed their gender .The analysis ...
	Gender Analysis: On analysing the variable of 'total expertise,' there was no significant difference found between genders, F = .02, p = .92, pƞ2 = .00, indicating a negligible effect size. Similarly, for the 'total student engagement' variable, there...
	Age Analysis: The respondents were also categorised based on their age range: 26-40 years (79 respondents), 41-55 years (96 respondents), and 56 years or older (60 respondents), totaling 35 respondents. Although Levene's test showed unequal error vari...
	Educational Assignment Analysis: The respondents were further categorised based on their educational assignments: Higher Education (230 respondents), Administration (2 respondents), and Technology (3 respondents). Despite the absence of a normal distr...
	In summary, the analyses conducted on various demographic factors, such as gender, age, educational assignment, and area, did not reveal any significant differences in trainee teacher perceptions regarding the metaverse on learning interest and engage...
	4.1 How do teachers perceive their engagement and interest in the metaverse?
	The survey included a dedicated section to assess teacher perceptions of engagement and interest in the metaverse, using a Likert scale from 1 to 5, with 5 representing Strongly Agree and 1 representing Strongly Disagree. This scale allowed for a nuan...
	4.2 What are the demographic characteristics of teachers who are interested in the metaverse?
	The first section of the survey collected demographic information, including age, gender, years of teaching experience, and subject area. By analysing this data, researchers could identify trends and correlations between demographic factors and intere...
	4.3 What experiences have teachers had with the metaverse in their educational practices?
	The final section of the survey consisted of open-ended questions that allowed teachers to share their experiences with the metaverse in their own words. These qualitative responses provided rich, detailed insights into how teachers have utilised the ...
	4.4 What are the barriers and facilitators to teachers' use of the metaverse?
	The open-ended responses also shed light on the barriers and facilitators to the use of the metaverse in education. Teachers could discuss obstacles such as lack of resources, technical difficulties, or resistance to new technologies, as well as facto...
	By analysing the survey results in the context of these research questions, the study was able to provide a comprehensive understanding of teachers' perceptions, experiences, and challenges related to the metaverse. Therefore, the following discussion...
	What are the perceptions of educators towards learning interest and engagement when utilising the metaverse in the classroom?
	It is indicated that implementation of metaverse in science and mathematics subjects, specifically for examining body systems and space exploration, as well as for problem-solving in mathematics. While most responses revolved around using pre-existing...
	What obstacles or challenges do educators encounter when incorporating the metaverse into their classroom instruction?
	It is identified cost as the most significant challenge when using Metaverse, followed by inadequate technology, limited availability of equipment, time constraints, and a limited selection of applications or devices. Interestingly, responses reveal t...
	5. Conclusions
	In the context of education, the introduction of the metaverse represents a revolutionary shift from existing educational technologies. As previously mentioned, the metaverse has the potential to usher in significant opportunities and innovations in t...
	In light of this potential, exploring the perceptions of educators regarding learning interest and engagement when utilising the metaverse in the classroom is crucial. Understanding educators' perspectives on how the metaverse can enhance student enga...
	More importantly, the ongoing interest in the metaverse highlights its potential to shape the future direction of education (Park and Jeong, 2022). Consequently, it is anticipated that a growing number of educational researchers will actively particip...
	6. Suggestions
	To elaborate further, the metaverse, being a relatively new concept in education, presents a plethora of opportunities for overcoming existing challenges. For instance, it could facilitate immersive learning experiences, breaking down geographical bar...
	The current study suffers from some limitations which may limit the generalizability of our findings. First, our small sample size of educators who use Metaverse limited our ability to detect differences among the groups. With a larger sample in the...
	Based on the the most crucial factors that have been identified in this study, please suggest the new direction, new objectives, and new method for a similar study in the future.
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