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ARTICLE INFO ABSTRACT

Received: 9 Nov 2024 The application potential of the metaverse as an emerging technology in education has sparked

Accepted: 29 Aug 2025 widespread attention globally. A systematic review was conducted using the preferred reporting
items for systematic reviews and meta-analyses method, which yielded 43 relevant articles from
a total of 527 articles to examine the current status and the potential of the metaverse adoption
in education. The analysis involves seven aspects as reflected in the seven research questions
posed. The results indicate global widespread interest in exploring the potential application of
the metaverse in education, primarily focusing on general educational settings and relatively
less on specific subjects such as English and mathematics. Surveys and interviews were the
primary research methods used, with the technology acceptance model and the unified theory
of acceptance and use of technology as common theoretical frameworks. Twenty-five factors
influencing the adoption of the metaverse in education have been identified, and six future
research topics, such as examining students’ and teachers’ behaviors and attitudes have been
proposed. This review contributes to constructing a novel framework for future research of the
metaverse adoption in education, encouraging educators to integrate its advantages into
specific subjects based on students’ needs for quality education.

Keywords: the educational metaverse, the metaverse adoption framework, contributing factors,
quality education

INTRODUCTION

Owing to students’ needs in the utilization of technology, digital transformation has become a key driver
of educational innovation (Kaputa et al., 2022; Wang et al., 2023a). Moreover, the emergence of the metaverse
has provided unprecedented opportunities for quality education (Dwivedi et al., 2022; Lin et al., 2022; Onu et
al., 2024). The metaverse redefines the ways of learning and teaching by creating immersive, interactive virtual
environments (Hwang et al., 2023b; Saritas & Topraklikoglu, 2022; Wang et al., 2023b). As an amalgamation
of cutting-edge technologies (Estudante & Dietrich, 2020; Xu et al., 2023) such as augmented reality (AR),
virtual reality (VR), blockchain, and artificial intelligence (Al), the metaverse brings innovative teaching
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methods, learning models, and interactive experiences to education (Park & Kim, 2022b; Tlili et al., 2022; Wang
et al,, 2022).

Research on metaverse-based applications is gradually increasing, focusing on aspects such as technology
adoption (Pan et al., 2023; Yang et al., 2022), educational impacts (Xu et al., 2024; Yang et al., 2024), application
domains (Chen, 2022), and ethical considerations (Di Pietro & Cresci, 2021; Kaddoura & Al Husseiny, 2023). Al-
Adwan et al. (2023) expanded technology acceptance model (TAM) to examine the metaverse adoption in
education. Al-Adwan and Al-Debei (2024) focused on generation Z's adoption determinants, while Parmaxi
(2023) explored VR use in language learning. These studies collectively highlight the growing integration of
the metaverse in diverse educational settings. ibili et al. (2023) explored learners’ behavioral intentions to use
the metaverse through a survey, while Di Natale et al. (2024a) focused on the acceptance and sustained usage
of immersive VR technology in education. Saritas and Topraklikoglu (2022) found that most studies were
descriptive, aiming to describe the concepts and characteristics of the metaverse environment rather than
establishing causal relationships. Chen et al. (2023a) utilized social network visualization and bibliometric
analysis to reveal the primary publishing journals, countries or regions, institutions, and research topics in
educational metaverse studies. Tlili et al. (2022) combined content analysis and bibliometric analysis to
explore the applications, challenges, and impacts of the metaverse in education. Chua and Yu (2024) focused
on the diversity of metaverse-based applications in education and highlighted the importance of perceived
usefulness (PU) and perceived ease of use (PEOU) in the acceptance. Roy et al. (2023) proposed a framework
for the metaverse in education, analyzing publishing trends, applications, and challenges. Appendix A
provides a summary of the most recent reviews from 2022 to 2024 that are related to the adoption of the
metaverse in education.

The existing review studies have explored the application of the metaverse in education and its potential
impacts. However, there is a relative lack of systematic reviews on the factors influencing its adoption.
Although the existing studies explored individual factors in fields such as technology, education, psychology,
and society, they often lack a comprehensive approach that integrates these factors to provide a holistic
perspective. Additionally, the analyses of theoretical foundations, models, and key factors influencing the
adoption of the metaverse in education appear to be insufficient. While much of the research has focused on
general educational settings, exploration is insufficient as how the metaverse can be effectively integrated
into specific subjects, such as science, engineering, or humanities. Moreover, the analysis of the primary target
groups involved in metaverse-based learning is relatively scarce. Therefore, this review aims to systematically
examine the relevant literature to uncover the research trends, common research methods, primary
disciplines, and target groups, as well as to identify the main factors influencing the metaverse adoption in
education. Additionally, it seeks to examine the models and theories used in the reviewed studies to propose
a new framework and suggest future directions for metaverse research in education. To achieve such
objectives, this review poses the following seven research questions (RQs):

RQ1: What are the research trends on the metaverse in education in the studies reviewed?

RQ2: What research methods are used in the studies reviewed?

RQ3: What are the primary disciplines of the studies reviewed?

RQ4: What are the most frequent target groups in the studies reviewed?

RQ5: What models or theories are used in the studies reviewed?

RQ6: What factors influence the adoption of the metaverse in education?

RQ7: What are the future researchable topics/themes and questions of the metaverse in education?

To highlight the contribution of this study, through the analysis and synthesis of the research questions,
this review not only unveils the research trends, research methods, models/theories and the influential
factors of educational metaverse adoption but also pinpoints the existing research gaps by constructing a
novel framework for future research. Moreover, it suggests interdisciplinary communication and
collaboration across various academic domains, thus fostering the advancement of some disciplines in the
metaverse.
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Table 1. Inclusion and exclusion criteria for data selection

No Inclusion criteria Exclusion criteria

Time range January 2021-February 2024 Published before 2021

Scope Articles that explore education within the metaverse Articles discussing the metaverse or metaverse-
or metaverse-based platforms based platforms unrelated to education

Types Journal or conference papers containing theoretical Papers consisting solely of reviews or commentary
frameworks, research methodologies, or influential ~ without theoretical frameworks, research
factors methodologies, or influential factors

Language  Articles written in English Non-English articles

METHODS

This review adopts the preferred reporting items for systematic reviews and meta-analyses (PRISMA)
method (Page et al., 2021) by selecting appropriate databases and search strategies along with the keywords
and determining the target literature needed for the analysis of the research questions through inclusion and
exclusion criteria to achieve the purpose of the review.

Search Strategy

Based on previous scholars’ work, the review must be grounded in high-quality publications (Cassidy et
al., 2021; Wolfswinkel et al., 2013). Given the early stage of the metaverse development, this review included
all the relevant publications until February 2024. The search process employed Boolean logic operators
(Jonsson & Tarski, 1951). To cover all metaverse-related literature as comprehensively as possible, the initial
keywords used were (“Metaverse” OR “Augmented Reality” OR “Virtual Reality”) AND (education OR teach* OR
learn*) OR (factors OR determinants OR intention) in the Web of Science Core Collection, yielding a vast
number of search results that were unrelated to the research topic. Hence, selecting appropriate keywords is
fundamental to literature retrieval, and the suitable choice of keywords is crucial for identifying the relevant
literature to be included in a systematic review (Alfaisal et al., 2024). Therefore, the researchers narrowed the
search scope by removing the keywords (“Augmented Reality” OR “Virtual Reality”) because they are not
related to our research topic and focused on keywords closely related to the topic as metaverse, teaching,
learning, and influencing factors. Ultimately, the search keywords were refined to “metaverse AND (education
OR teach* OR learn* OR factors OR determinants OR intention)”.

Databases and Data Sources

The researchers selected the Web of Science Core Collection, including /EEE, Springer, Taylor & Francis,
Elsevier, Sage, ACM Digital Library, Emerald, and Wiley Online Library because these databases and publishers
are widely recognized in the international research community, which publish peer-reviewed articles,
ensuring a relatively high-quality content and the reliability of the results. The selection was also based on
their widespread recognition and high impact within the academic community, particularly relevant to the
metaverse in education. However, potential bias exists due to the exclusion of other databases, and broader
coverage in future research could help mitigate limitations and provide a more comprehensive analysis.

Through the search using the finalized keywords, a total of 527 articles was found across the selected
databases in the following distribution: IEEE (216), Springer (85), ScienceDirect (82), Taylor & Francis (42),
Emerald (38), Wiley (32), ACM (20), and SAGE (12).

Inclusion and Exclusion Criteria

The selection of articles was based on the inclusion and exclusion criteria outlined in Table 1. Initially,
reviews, books, book chapters, editorial materials, and non-English publications (n = 84) were excluded based
on the criteria and thus yielding 443 articles. After that, the articles which are not related to education in the
metaverse were also excluded based on titles, keywords, and abstracts, resulting in the exclusion of n = 49
articles. After careful reading and discussion, the two researchers agreed to exclude 9 articles that lacked a
theoretical foundation, research methods, or an analysis of influential factors, leaving 40 articles. During the
full-text reading process, an additional 3 relevant articles that align with the research objectives and questions
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Figure 1. The adapted PRISMA flowchart of the selection process [Source: Authors’ own creation based on
Page et al. (2021)]

were found in the references of the included articles and hence have been added. Therefore, a total of 43
studies were included, primarily peer-reviewed journal articles, along with four relevant conference papers
(three IEEE, one ACM), published between 2021 and 2024. Grey literature was excluded to maintain academic
rigor and reliability.

Selection Criteria and Process

For the selection process, two researchers independently screened and evaluated the articles.
Discrepancies were resolved by consulting a third author. The inter-rater reliability (k = 0.71) indicated an
acceptable level of agreement (Pérez et al., 2020). A total of 43 articles were ultimately included in the
systematic review. The entire search and selection process followed the PRISMA guidelines (Page et al., 2021),

as depicted in Figure 1.
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Figure 2. Years of publications (Source: Created by authors based on the included studies)

RESULTS

Through data decoding, this systematic review presents the results of data analysis based on the following
seven aspects:

(1) year, country and journal distribution,

(2) research and analysis methods,

(3) disciplines and scenarios involved,

(4) target research groups,

(5) models or theories,

(6) factors influencing the adoption or acceptance of the metaverse, and

(7) future research topics/themes.

RQ1. What Are the Research Trends on the Metaverse in Education in the Studies
Reviewed?

The research trends of the reviewed studies can be reflected through years, countries and journals of
publications (Alfaisal et al, 2024). The metaverse has become one of the highly researched areas in recent
years, particularly experiencing rapid growth after 2021. The literature that meets the research requirements
is predominantly from 2021 onwards. This is because there were relatively few published papers before this
period, but as time progresses, more studies have been published. In 2022 and 2023, both academia and
industry have actively engaged in exploring the metaverse, driving rapid development in this field as
presented in Figure 2. Researchers have delved into the definition, construction methods, technical
challenges, and potential application areas of the metaverse. This is possibly due to the increasing interest in
this field and thus seeking new learning ventures.

In Figure 3, the distribution indicates significant involvement of Asian countries in research on the
metaverse in education, particularly China (n = 8), South Korea (n = 8), Jordan (n = 5), and Turkey (n = 4).
Additionally, contributions from Europe (n = 4), North America (n = 2), and other regions signify that the
metaverse in education is a globally recognized research topic. The association between countries and
literature is not one-to-one; for instance, the study by Pan et al. (2023) encompasses China and South Korea,
while research by Pal et al. (2023) spans India and Thailand. Furthermore, there are some papers (n = 4) where
the country is not explicitly mentioned.
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Figure 4. Journals of publications (Source: Created by authors based on the included studies)

The literature selected for this review is sourced from 27 authoritative journals, with prominent
publications shown in Figure 4. This distribution indicates that research outcomes in educational metaverse
are disseminated across various fields and journals, with Education and Information Technologies being the
most prolific journal in publishing such studies (Al-Adwan & Al-Debei, 2024; Al-Adwan et al., 2023; Chen, 2024;
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Figure 5. The primary research methods (Source: Created by authors based on the included studies)
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Figure 6. The primary analysis methods (Source: Created by authors based on the included studies)

Di Natale et al., 2024a; Wiangkham & Vongvit, 2024; Yang et al., 2024). Additionally, journals covering multiple
domains such as IEEE Access (Almarzouqi et al., 2022; Siyaev &Jo, 2021), Internet Research (Lee & Chaney, 2024;
Ohetal., 2024; Xu et al., 2024), and Computer & Education (Hwang, 2023; Hwang et al., 2023a) also demonstrate
a high level of interest in this topic. This reflects the interdisciplinary nature of the metaverse in education as
a research field, attracting widespread academic attention.

RQ2. What Research Methods Are Used in the Studies Reviewed?

In the educational metaverse, research methods, including data collection and analysis methods,
demonstrate a diverse trend. As shown in Figure 5, survey questionnaire research (n = 18) stands out as the
most common method, showcasing its effectiveness in large-scale data collection, enabling the gathering of
broad perspectives, attitudes, and self-reported information from target populations. Following the survey
research is the interview (n = 6), which allows for in-depth data collection of interviewees' insights. Additionally,
the combination of online surveys (n = 4), especially when integrated with the PLS-SEM method, has been
utilized in several studies (Kalinkara & Ozdemir, 2024; Kim & Lee, 2023; Sediyaningsih et al., 2023; Wu & Yu,
2024), highlighting the convenience of data collection via online platforms and the demand for complex
statistical analyses. Other methods, such as experiments (Makransky & Mayer, 2022), focus groups (Sin et al.,
2023), grounded theory (Lee & Jo, 2023; Yilmaz et al., 2023), quasi-experiments (Chen, 2024; Hwang, 2023),
text mining (Oh et al., 2024) and reflective journals (Lee et al., 2023), are less frequently used.

Past research employed diverse and analytical analysis methods, as shown in Figure 6. PLS-SEM serves as
the primary analytical tool, widely used for handling complex variable relationships and validating research
model assumptions. Regression analysis and multivariate statistical analysis play a crucial role in determining
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Figure 7. The primary disciplines/scenarios (Source: Created by authors based on the included studies)

relationships between variables and their impact, particularly in handling survey data, and are therefore
frequently applied in the literature (Alhalaybeh & Althunibat, 2023; Xu et al., 2024). Qualitative data analysis
methods, such as thematic analysis (Lee & Chaney, 2024; Lee & Jo, 2023; Lee et al., 2023), content analysis
(Baker et al., 2023), sentiment analysis (Hwang, 2023; Hwang et al., 2023b; Oh et al., 2024), and case study
analysis (Hare & Tang, 2022) are less commonly used. This may suggest a lower utilization of these qualitative
analysis methods throughout the literature reviewed. In addition to traditional statistical analysis, some
studies also employed advanced data analysis techniques such as artificial neural networks (ANN)
(AIDhanhani et al., 2023) and adaptive neuro-fuzzy inference systems (ANFIS) (Wiangkham & Vongyvit, 2024).

RQ3. What Are the Primary Disciplines of the Studies Reviewed?

This review's analysis of the metaverse in education reveals several key trends of research disciplines as
demonstrated in Figure 7. The general education domain (n = 17) emerged as the most researched area,
indicating that the application and research of the educational metaverse are still predominantly focusing on
the general education. There is relatively less in-depth research on specific disciplines, particularly in terms of
innovating specific subject-learning experiences and teaching methods.

Referring to Figure 7, apart from general education, research in other disciplinary domains is relatively
scarce, with fewer publications in each field. These disciplines include health management education (n = 2),
medical education (n = 2), arts education (n = 2), business tourism education (n = 5), nursing education and
career guidance (n = 2), engineering education (n = 3), and physical education (n = 2), demonstrating the
preliminary exploration of educational metaverse research in specific disciplines. Thus, this distribution
reveals that the application of the metaverse in education is gradually expanding to more diverse and
specialized domains, although these explorations are still in their early stages of research. Furthermore,
notable attention is drawn to Maker education (Hwang, 2023) and smart education (Zheng et al., 2022),
reflecting the potential application of the metaverse in practical teaching and intelligent learning
environments. While research in specific disciplines such as EFL education (Chen, 2024) and aircraft
maintenance education (Siyaev & Jo, 2021) remains limited, this gap underscores the potential for more
targeted and in-depth investigations. Such a lack may be partly due to the high costs of developing immersive
platforms, with resources often directed toward science and vocational training where the metaverse’s
experiential advantages are more readily applicable.

RQ4. What Are the Most Frequent Target Groups in the Studies Reviewed?

Based on an analysis of Figure 8, college students (n = 28) are the most common target group in
educational metaverse research, encompassing both undergraduate and postgraduate learners, including
doctoral students. This trend suggests that the metaverse in education has received widespread attention
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and research in higher education as researchers have attempted to explore how the metaverse can enhance
the learning experience and learning outcomes of college students (Hare & Tang, 2022; Li et al., 2024). In
addition, educators and students at different educational levels, such as K-12 students (n = 3) (Xu et al., 2024;
Yu, 2023) and pre-service teachers (Chen, 2024), have also become subjects of research, demonstrating that
educational metaverse research covers a wide range of levels from basic education to higher education. It is
worth noting that specific groups, such as disabled students (Hadi Mogavi et al., 2023) and individuals with
specific professions, such as aviation students and industry professionals (Siyaev & Jo, 2021; Yilmaz et al.,
2023), have also been included as target groups in research.

RQ5. What Models or Theories Are Used in the Studies Reviewed?

While TAM and unified theory of acceptance and use of technology (UTAUT) are the most commonly
employed frameworks in educational metaverse research, several less frequently used or emerging models,
such as GETAMEL, EECM, RBV, DOI, SDT, Col, and CLT have also been identified. A comparative overview of
these theoretical frameworks, including their application contexts and relevance is provided in Appendix B.

TAM and UTAUT were used by Al-Adwan et al. (2023), Ibili et al. (2023), Wiangkham and Vongyvit (2024),
Alkhwaldi (2024), and Wu and Yu (2024) to explore how users adopt and use the metaverse. Al-Adwan and Al-
Debei (2024) and Yang et al. (2022) incorporated more influencing factors such as hedonic motivation and
habit, demonstrating their strong adaptability in analyzing the adoption and usage behavior of higher
education students in educational metaverse research. Additionally, several studies such as Hwang et al.
(2023b), Lee et al. (2023) and Yilmaz et al. (2023) employed Experiential Learning Theory to commonly
measure students’ engagement in learning through immersive metaverse experiences. Meanwhile, GETAMEL
(Ibili et al., 2023), ECM (Di Natale et al., 2024a), PPM (Pal et al., 2023), and flow theory (Wu & Yu, 2024; Yang et
al., 2024) have been applied in specific studies, involving art education and a virtual computer laboratory in
the metaverse.

DOI was used by Almarzouqi et al. (2022) and Pan et al. (2023) to predict user intention for adopting the
metaverse in medical and general education. Although DOI has been applied in other technology adoption
studies, its use in the educational metaverse field seems less common. The Col framework was used by Song
et al. (2023) to analyze the impact of metaverse-based platforms on teaching, social, and cognitive presence.
While RBV and dynamic capabilities theory are more common in business and organizational strategy
research (AlIDhanhani et al., 2023), their application in the educational metaverse is relatively scarce. CLT was
used by Kim and Lee (2023) to analyze distance perception and subjective experience in the performing arts
in the metaverse. Oh et al. (2024) used perceived risk theory to examine how safety, identity, and emotional

Contemporary Educational Technology, 17(4), ep593 9/27



Xie et al.

Table 2. The 25 key influential factors from the most to the least frequent

No Factors Frequency
1 Perceived usefulness 14
2 Perceived ease of use 14
3 Perceived enjoyment 6
4 Self-efficacy 6
5 Social influence 5
6 Performance expectancy 5
7 Effort expectancy 5
8 Hedonic motivation 4
9 System quality 3
10 Information quality 3
" Service quality 3
12 User satisfaction 3
13 Social presence 3
14 Personal innovativeness 3
15 Perceived behavioral control 2
16 Perceived compatibility 2
17 Perceived triability 2
18 Perceived observability 2
19 Perceived interaction 2
20 Facilitating conditions 2
21 Task-technology fit 2
22 Immersion 2
23 Engagement 2
24 Learning motivation 2
25 Knowledge construction 2

concerns affected user trust, satisfaction, and adoption of metaverse-based platforms. These models add
depth and new perspectives to the understanding of the user acceptance, adoption, continued use, and
experience of metaverse-based platforms in their unique application contexts in education.

RQ6. What Factors Influence the Adoption of the Metaverse in Education?

In this systematic review, many influencing factors have been identified, stemming from various
theoretical models which construct frameworks for understanding how users accept and adopt new
technologies. Among these models, some factors stand out prominently, indicating their importance in
understanding and predicting technology acceptance. In adopting the educational metaverse, these factors
are particularly crucial. Table 2 presents the main 25 factors arranged from the most to the least frequent.
Among them, PU, PEOU, perceived enjoyment (PE), self-efficacy, social influence, effort expectancy, and
performance expectancy are the most common factors influencing the adoption of the metaverse in education.
Meanwhile, the factors with the lowest frequency are perceived behavioral control, perceived compatibility,
perceived triability, perceived observability, perceived interaction, facilitating conditions, task-technology fit,
immersion, engagement, learning motivation, and knowledge construction, whereby each of these factors was
mentioned only twice in the studies reviewed. By considering these factors, researchers and practitioners can
better predict the adoption process of the metaverse in education.

RQ7. What Are the Future Researchable Topics/Themes and Questions of the Metaverse in
Education?

Currently, research on the metaverse is still in its early stages, and the trend of research is showing
continuous growth (Feng et al., 2024; Ren et al., 2022). Future research on the metaverse in education can be
explored from multiple dimensions. Based on the studies by Arpaci and Bahari (2024), Chaipidech et al. (2021),
Kaddoura and Al Husseiny (2023), Salloum et al. (2023), Singla et al. (2023), and Wu et al. (2023), the future
possible research issues in the educational metaverse encompass six broad dimensions:

(1) behavior and attitude (students’ and teachers' behavioral intentions and attitudes),

(2) technology safety and design (design and development of metaverse teaching content and methods,
data privacy and security),

10/ 27 Contemporary Educational Technology, 17(4), ep593
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Figure 9. The proposed theoretical framework for the adoption of metaverse-based education (Source:
Created by authors based on the included studies)

(3) teaching and learning (learner engagement, learning experiences, assessment of learning outcomes),
(4) society, culture, and ethics (ethical and social impacts; cross-cultural education),

(5) teacher training and support, and

(6) continuous learning and career development.

These directions not only reflect the integration of the metaverse and educational practice but also involve
multidimensional issues related to ethics, society, and culture. The specific future research themes are
summarized in Appendix C.

Behavior and attitudes

Research on students’ and teachers' behavioral intentions and attitudes focuses on the acceptance of the
metaverse by educational participants, which is a prerequisite for achieving educational goals (Chanda et al.,
2024). Models such as TAM, UTAUT, UTAUT2, SDT, ECM, TPB, DOI, flow theory, TTF, and PPM can be applied
(see Figure 9). Investigating differences in students’ and teachers’ attitudes towards the metaverse in
education, changes in learning motivation and engagement before and after the introduction of the
metaverse can contribute to understanding students’ and teachers’ perceptions, expectations, concerns, and
possible obstacles when using it.

Technological safety and design

The design and development of metaverse-based instruction focus on leveraging the technology's
distinctive features to enhance and innovate teaching content and pedagogy (Alam & Mohanty, 2022; Onu et
al., 2024). This includes developing courses adapted to virtual environments, designing interactive and
engaging learning activities, and using VR to provide immersive learning experiences. For example, using
metaverse-based platforms, simulated historical event scenes or science laboratories can be created, allowing
students to learn in almost real environments (Choi & Kim, 2017; Potkonjak et al., 2016), which can not only
enhance learning motivation but also can deepen understanding and memory of scenarios.
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Data privacy and security underscore the importance of protecting personal information and data in the
metaverse (Di Pietro & Cresci, 2021; Wang et al., 2023b). With the popularity of metaverse-based platforms,
students and teachers generate and share a large amount of data in these virtual spaces. Therefore, it
becomes crucial to study how to implement effective data protection measures and policies in the metaverse
environment to prevent unauthorized data access and leakage (Sripan & Jeerapattanatorn, 2025) and to
ensure the legal use of data.

Teaching and learning

Learner engagement focuses on how to enhance learners' participation and involvement through the
characteristics of the metaverse, such as interactivity and immersion (Han et al., 2023; Zhang et al., 2022).
High levels of engagement in learning experiences are typically associated with better learning outcomes
(Hsieh, 2014). In the metaverse, whether student engagement can be significantly enhanced through
customized learning paths, interactive learning tasks, and collaborative projects needs to be researched in
the future.

Learning experiences are concerned with the creation of new learning experiences in the metaverse and
their impacts on learning outcomes (Park & Kim, 2022a). The metaverse provides a unique learning platform
that can create immersive learning environments through technologies such as VR and AR (Beck et al., 2024;
Di Natale et al., 2024b). Future research on learning experiences involves exploring how these technologies
affect students’ cognition, emotions, and social interactions, including differences in learners' experiences,
satisfaction, and learning motivation. Understanding how these factors influence the learning process and
outcomes is crucial for designing more effective learning environments.

Learning outcomes assessment aims to develop assessment methods and tools adapted to the
characteristics of the metaverse in education (Huang et al., 2020; Shu & Gu, 2023). As teaching methods shift
to virtual environments, traditional assessment methods may no longer be entirely applicable. Therefore,
research is needed on how to effectively measure and assess students’ learning outcomes in the metaverse,
including knowledge mastery, skill development, innovation abilities, and critical thinking. This may involve
developing new assessment tools, technologies, and evaluation criteria, as well as utilizing data analysis and
Al to track and analyze learners’ behaviors and outcomes, peer evaluation, and timely feedback.

Society, culture, and ethics

Ethical and social impacts explore the ethical challenges and social impacts that the metaverse may bring.
This includes the influence on learners’ identity recognition, behavioral norms in virtual environments, and
potential digital divide issues (Wang et al., 2023b). In addition, the popularization of the metaverse may also
trigger discussions on issues such as intellectual property rights, content censorship, and user safety (Bojic,
2022). Studying the issues listed in Appendix C helps develop reasonable policies and practices to ensure
effective management and mitigation of the negative social impacts of the metaverse.

Cross-cultural education emphasizes how to use the global connectivity of the metaverse to promote
communication and understanding among students from different cultural backgrounds (Gaurav, 2023; Li,
2022). Metaverse-based platforms can transcend geographical and cultural boundaries, providing students
with a common virtual space where they can learn, communicate, and collaborate (Dwivedi et al., 2022).
Exploration of how to design cross-cultural education projects and how to address challenges arising from
cultural differences is crucial for building inclusive and diverse educational environments.

Teacher training and support

Teacher training and support emphasizes the provision of necessary resources and training for teachers
to ensure they can effectively teach (Abonyi et al., 2020). As educational technology continues to evolve,
teachers need to acquire new skills and knowledge to effectively utilize the metaverse for instructional design
and implementation (Lee & Hwang, 2022; Sripan & Jeerapattanatorn, 2025). This includes training on technical
operations of metaverse-based platforms, virtual classroom management, online interaction strategies, and
cross-cultural communication. Additionally, further research is required to examine how sustained support
and resources can be provided to enable teachers to effectively adapt to emerging educational technologies.
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Continuous learning and career development

Continuous learning and professional development highlight how the metaverse supports vocational
training and lifelong learning (AbuKhousa et al., 2023). With the constant changes in job requirements and
rapid technological advancements, lifelong learning has become increasingly important (Drewery et al., 2020).
The metaverse provides new opportunities for vocational skill updates and personal development by offering
flexible learning pathways, simulated practice environments, and personalized learning experiences which
require further investigation.

Based on the 10 themes in the second column in Appendix C, future research in the metaverse will be
interdisciplinary and multidimensional, aiming to explore how the metaverse can support educational
innovation and improve learning outcomes, while considering ethical, social, and cultural factors, towards
realizing an inclusive, secure, and efficient global educational environment.

DISCUSSION

Since 2021, advancements in technology and shifts in educational needs have spurred a rapid increase in
research on the metaverse in education. This area of exploration reached a peak in 2023, indicating not only
the potential transformative impact of the metaverse in education but also reflecting the keen interest of the
global academic and industrial communities in exploring innovative educational models. This review
highlights the prominent position of East Asian and Middle Eastern countries in this field (Al-Adwan & Al-
Debei, 2024; Fagih & Jaradat, 2021; Nam et al., 2024; Shen et al., 2022; Yang et al., 2022), showcasing the
interest and development of the metaverse within Asian nations. Moreover, research from Europe and North
America (Di Natale et al., 2024a; Lee & Chaney, 2024; Makransky & Mayer, 2022; Sin et al., 2023), though less
in volume, underscores the global attention that the metaverse in education is garnering. This distribution of
research might reflect the varying levels of acceptance, investment in educational technological innovation
and different cultures or infrastructure across different regions, as well as research priorities in science and
technology education among developed and developing countries.

Regarding research and analysis methodologies, the review revealed that surveys were the most common
method, followed by interviews. The use of experiments, focus groups, grounded theory, quasi-experiments,
and reflective journals was less frequent. PLS-SEM emerged as the primary analytical tool (Kalinkara &
Ozdemir, 2024; Kim & Lee, 2023), supplemented by regression analysis, thematic analysis, content analysis,
sentiment analysis, case study analysis, ANN and ANFIS. These methodologies reveal the methodological
innovation and diversity in the metaverse research, with researchers not only demonstrating creativity in data
collection but also seeking advanced techniques suitable for their research questions and types of data.
However, studies that combine different methods for data collection and analysis are still relatively scarce.

A comprehensive analysis of the metaverse domain reveals that while its exploration and application have
received widespread attention globally, current research and practice remain concentrated primarily within
the domain of general education (Shen et al., 2023). Exploration and application in specific disciplinary fields
are still in the nascent stages (Dwivedi et al., 2022; Tlili et al., 2022). The potential of the metaverse has not
been fully exploited, especially in the application to specific disciplines (Alfaisal et al., 2024), for example,
English and mathematics. Future research should explore how the metaverse can be integrated into diverse
disciplines by overcoming existing challenges and designing programs aligned with subject-specific
characteristics and learner needs. Thus, more systematic and discipline-oriented research of the metaverse
is essential in education.

College and university students are the most common target groups in studies on the metaverse,
reflecting researchers’ recognition of the potential for applying the metaverse within higher education. The
widespread focus on this group may stem from characteristics of undergraduates such as their acceptance
of technology, autonomy in learning, and willingness to explore emerging educational tools (Lai & Hong, 2015),
making them ideal subjects for the metaverse research (Al-Adwan et al., 2023). However, we believe that more
studies are required to examine the needs of students in specialized fields and students with disabilities,
utilizing the advantages of the metaverse to help such students overcome learning barriers, and future
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research should also expand to other groups beyond university students, such as children and their parents
(Bonales-Daimiel et al., 2024) to better understand their diverse experiences in the metaverse.

For models and theories in reviewed studies, it was found that TAM and UTAUT are widely used,
highlighting the importance researchers place on understanding the motivations behind users’ adoption and
acceptance of emerging technologies (Al-Adwan & Al-Debei, 2024; Di Natale et al., 2024a). Moreover, by the
application of EECM, PPM, flow theory, and DOI (Almarzougqi et al., 2022; Pal et al., 2023; Yang et al., 2024),
researchers consider a broader range of psychological and social factors in exploring the acceptance and
continued adoption of the metaverse in education. The limited use of RBV, SDT, Col, and CLT highlights the
need to integrate commonly adopted mature models with emerging perspectives to theorize holistically the
potential of the metaverse in education.

The top 25 key influential factors were identified in Table 2, involving technology, individual psychology,
and social factors (Lee & Chaney, 2024; Sediyaningsih et al., 2023; Shen et al., 2022). These factors are crucial
to understanding and promoting the adoption of the metaverse in education. However, the literature lacks
an exploration of the interactions between these factors, as well as research across cultural and disciplinary
backgrounds. Cultural factors and technological infrastructure influencing the adoption of the metaverse in
education require further research as well. Therefore, on one hand, educators need to comprehensively
consider these diverse factors when designing and implementing metaverse-based projects to enhance
student engagement and motivation. On the other hand, policymakers can formulate investment policies
targeting metaverse-based infrastructure or develop training programs to improve both teachers’ and
students’ understanding and application of the metaverse.

By combining traditional models with novel theories in Appendix B and the factors outlined in Table 2,
this systematic review proposes a feasible theoretical framework outlined in Figure 9. These theories and
models are frequently adopted in the literature and have been validated in various cultural contexts (Al-
Adwan et al., 2023; Alkhwaldi, 2024; Almarzouqi et al., 2022; Pan et al., 2023). However, across different
cultural contexts, the constructs of these theories and models may have different impacts on the adoption of
emerging technologies. Therefore, it is necessary to examine these theories or models in various cultural
contexts. To validate different models and theories, researchers need to explore the potential applications,
challenges, and user attitudes or behavior patterns of the metaverse in education in the future.

CONCLUSION AND IMPLICATIONS

This systematic review has scrutinized the evolving landscape of the metaverse in education, uncovering
trends, methodologies, target groups, theoretical frameworks, and influential factors that define the field. The
metaverse research surge since 2021 underscores a global fascination with metaverse-based educational
applications. Yet, the focus has predominantly been on general education, with some disciplines receiving
less attention, indicating a need for more balanced research in specific disciplines. The use of research
methods and theoretical models reveals the diversity and complexity of metaverse research. Surveys and
interviews are the most common research methods, while TAM and the UTAUT are the most frequently
applied as theoretical frameworks. These frameworks, which have been instrumental in identifying the
current status of the metaverse adoption and the key factors influencing this process, suggest the need for
further investigation into the dynamics among these factors to better leverage the metaverse for quality
education.

While prior studies have explored the metaverse in fields such as medicine and engineering, there is still
a lack of research in core subjects such as English and mathematics. In English education, immersive
environments may enhance language and intercultural skills. In mathematics, 3D visualization and virtual
experiments can support abstract thinking and spatial reasoning. However, challenges remain, including
limited access to this technology, high costs, insufficient teacher training, and misaligned assessment
methods. Therefore, it is essential for researchers to conduct more targeted designs and empirical studies
based on specific pedagogical needs of different subject areas. Educators should align teaching strategies
with the metaverse adoption factors identified in this review, including selecting appropriate platforms,
fostering student engagement, and pursuing professional development in both technology use and
pedagogical design. Additionally, policymakers should support interdisciplinary research and practice by
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providing flexible policies, targeted resources and funding. Investment in training, infrastructure, and context-
specific guidance is essential to promote effective and scalable implementation of metaverse-based
education in the future.

Limitations

This review illuminates the evolving landscape of the metaverse in education by providing some
recommendations for practitioners. However, there are still some limitations. Firstly, this review only searched
the Web of Science database which may have disregarded relevant literature from other databases, possibly
resulting in a less comprehensive analysis. Secondly, although the selected publishers are all reputable
academic publishers, this selection may lead to publication bias. These publishers often have high publication
thresholds, potentially overlooking some important studies not published in these journals. Therefore, future
scholars should expand the search scope to include other important databases, such as Scopus and Google
Scholar for broader and comparative results.
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APPENDIX B

Table B1. Models and theories used with their respective application contexts and relevance
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Uses and
gratifications
theory

8 (Al-Adwan et al.,
2023; Alhalaybeh &
Althunibat, 2023;
Almarzougqi et al.,
2022; ibili et al., 2023;
Pan et al., 2023; Shen
etal., 2022; Wu & Yu,
2024; Xu et al., 2024)

5 (Alkhwaldi, 2024; Di
Natale, Bartolotta, et
al., 2024;
Sediyaningsih et al.,
2023; Wiangkham &
Vongyvit, 2024; Xu et al.,
2024)

4 (Hwang et al., 2023b;
Lee &Jo, 2023; Lee et
al.,, 2023; Yilmaz et al.,
2023)

3 (Al-Adwan & Al-
Debei, 2024; Kalinkara
& Ozdemir, 2024; Yang
etal., 2022)

3 (ibili et al., 2023; Pan
et al., 2023; Wu & Yu,
2024)

3 (Makransky & Mayer,
2022; Yu, 2023; Zheng
etal., 2022)

3 (Baker et al., 2023;
Nam et al., 2024; Oh et
al., 2024)

Applied in diverse educational settings, including
immersive virtual labs, metaverse-based LMS,
AR/VR-supported tourism education, and online
learning for university and K-12 students in
Jordan, China, Turkey, UAE, and South Korea;
Used to evaluate adoption, continuous use, and
platform preference

Applied in higher education, digital library
systems, engineering education, and K12 online
learning; contexts include university staff and
students in Indonesia and Hungary (library
services), engineering students in Thailand,
university students in Jordan, and K12 students
in China; explored both initial adoption and
continuous use of the metaverse

Applied in university-level education in South
Korea and Turkey involving immersive
metaverse platforms for online learning (Ifland,
Gather Town, Frame VR), mock trial simulations
in nurse education (VRChat), problem-based
learning in hospitality education and serious
game-based training in engineering education
(PlaySAFe)

Applied in higher education and specialized
fields such as anatomy education and basketball
education; research conducted among Gen Z
university students in Jordan, first-year students
in Turkey, and college athletes in China; focused
on immersive learning, Eduniverse, and
metaverse-based training

Applied in a study examining undergraduate
students’ adoption of metaverse-based
computer hardware learning

Applied in immersive educational settings
involving virtual field trips, personalized
simulation learning environments, and
intelligent learning systems within metaverse-
based smart education for middle school and
general education students

Used in a metaverse satisfaction study based on
Roblox; analyzed user-generated content
through BERTopic modeling to understand user
motivations and risk perceptions

« Explaining initial user acceptance of the
metaverse

+ Frequently extended to incorporate contextual
factors such as enjoyment, social interaction,
hedonic motivation, and innovativeness

*PU and PEU remain central predictors, while
added constructs enhance predictive power
across different metaverse learning
environments

*Captured social, technical, and behavioral
factors influencing the acceptance of the
metaverse

« Common constructs include PE, EE, SI, FC
* Integrated with models as TTF or ISS to
improve contextual fit

sInterpreted how students learned through
direct experience with metaverse platforms

+ Emphasized learning as a process involving
concrete experience, reflective observation,
abstract conceptualization, and active
experimentation, represented in the students’
engagement with different virtual environments

+ Expanded traditional constructs with hedonic
motivation, habit, behavioral intention, and
personal innovativeness

* Provided high explanatory power for
behavioral intention and usage behavior

+ Useful for tailoring strategies in immersive,
game-based, and informal learning
environments

*Extended TAM by integrating additional factors,
such as natural interaction, hedonic motivation,
computer anxiety, and self-efficacy

*Enriched framework helps better capture
student behaviors in immersive metaverse-
based learning.

*Provided actionable insights for designing
metaverse-based teaching systems in higher
education

+ Provided a framework to understand how
immersion influences learning through cognitive
and affective processes

+ Highlighted the model’s value in explaining
how emotional engagement enhances presence,
retention, and long-term learning

*Explained how users derive satisfaction from
gratifications such as entertainment, escapism,
social interaction, and avatar-based self-
expression

+Provided a theoretical lens to examine the
dynamic interplay between user needs and
perceived risks

*Helped distinguish the metaverse from
traditional digital media by emphasizing user-
created content and experience-driven
motivations
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Table B1 (Continued).

Models and Frequency and Applicati text Rel
theories used included studies pplication contexts clevance
Diffusion of 2 (Almarzougietal,  Applied in metaverse-based education for + Explained adoption decisions based on
innovation 2022; Pan et al.,, 2023) medical and general higher education; studies  innovation characteristics such as perceived
(DOI) included university students from the UAE and  compatibility, observability, trialability, and
participants from China and South Korea, relative advantage
focusing on adoption intention and usage * Frequently integrated with TAM or SDT to
behavior across emerging and popular enhance explanatory power
metaverse platforms + Helped distinguish between adoption of new
platforms and continued use of existing ones
Task 2 (Fagih & Jaradat, Applied in digital library services and *Assessed the alignment between technological

technology fit 2021; Sediyaningsih et

(TTF) al., 2023)
Social 2 (Hwang et al., 2023a;
cognitive Kim & Kim, 2023)
theory (SCT)
Flow theory

et al., 2024)
Situated 2 (Hwang et al., 2023b;
learning Siyaev &Jo, 2021)
theory

Constructivism 2 (Hwang, 2023; Sin et
theory al., 2023)

Expectation- 1 (Di Natale et al.,

confirmation  2024a)
model (ECM)
Push-pull- 1 (Pal et al., 2023)

mooring (PPM)

augmented reality-based learning in the
metaverse; participants included university staff
in Indonesia and Hungary, and undergraduates
in Jordan

Applied in studies of South Korean and Taiwan,
evaluating a metaverse-based career mentoring
program for nursing students and mentors

2 (Wu & Yu, 2024; Yang Applied involving college students in an art

education context in China

Utilized in a South Korean study focusing on
context-rich learning environments within
metaverse-based platforms for university
students

Applied in metaverse-supported maker
education and immersive course design
environments among university students

Applied in an Italian university course
integrating immersive virtual reality (IVR) and
metaverse applications; focused on university
students’ pre- and post-adoption perceptions in
educational settings

Applied in a cross-cultural study involving
university students from India and Thailand;
Investigated switching intentions from
traditional to metaverse-based education using
a novel framework combining virtual place
attachment, symbolic threat, and migration
theory

features and user tasks

+ Frequently integrated with UTAUT or ISS
models

* Perceived fit between task needs and tech
features significantly influenced intention to
adopt the metaverse or AR tools in education

*Provided a theoretical basis to understand how
immersive metaverse environments enhance
learners’ self-efficacy through social presence,
emotional engagement, and mentor feedback

+ Helped interpret changes in students’
confidence, communication behavior, and
perceived realism, supporting metaverse-based
design for career development

+ Explained the enhanced focus, engagement,
and motivation

+ Validated immersive activities in the metaverse
promoted higher levels of attention and art
appreciation

sInterpreted how learning is embedded in
authentic social and cultural contexts
*Students’ learning was situated within the
virtual communities and interactive spaces of
metaverse-based platforms, where social
presence and contextual cues contributed to
deeper engagement and the development of
shared meaning among learners

+ Highlighted how learners build knowledge
through hands-on exploration and social
interaction

*Explained how immersive environments
facilitate cognitive engagement, ownership, and
creative learning

* Supported learner-centered designs by
framing virtual exhibitions, knowledge mapping,
and participatory learning as authentic
opportunities for students to actively construct
meaning in digital education spaces

*Used to bridge pre-adoption expectations and
post-usage satisfaction

+Confirmed initial expectations influenced
perceived usefulness, satisfaction, and
confidence which enhanced students’ continued
intention to use the metaverse in learning
environments

*Provided insights into learners’ motivation to
switch from physical to virtual learning spaces

+ Virtual place attachment emerged as a key pull
factor, while dissatisfaction and perceived
boredom were major push factors

+ Highlighted the role of immersive virtual
identity in metaverse education beyond
traditional acceptance models
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Table B1 (Continued).

Models and Frequency and Apolicati text Rel
theories used included studies ppiication contexts elevance
Resource- 1 (AIDhanhanietal.,  Applied in UAE higher education institutions to  *Examined how institutional resources, such as
based view 2023) assess organizational and technological IT infrastructure, technical skills, financial
(RBV) readiness for adopting the metaverse; readiness, and staff capabilities contribute to
participants included faculty and administrative the metaverse implementation
personnel » Framed the metaverse readiness as a function
of valuable, rare, inimitable, and
organizationally embedded resources
*Emphasized the importance of leveraging
existing assets to achieve sustainable digital
transformation
Dynamic 1 (AIDhanhani etal.,  Applied in UAE higher education institutions to  * Used to evaluate how institutions adapt,
capabilities 2023) examine institutional readiness for the integrate, and reconfigure internal resources in
theory metaverse adoption; target participants response to technological change
included faculty and administrative staff *Emphasized strategic agility, including IT
engaged in digital transformation infrastructure, staff capabilities, and
management support, as critical for successful
metaverse integration
« Highlighted the metaverse as a dynamic shift
requiring more than static resources
ADKAR model 1 (AlIDhanhanietal,  Used alongside RBV and dynamic capabilities  « Focused on five stages: awareness, desire,

2023)

Community of 1 (Song et al., 2023)
inquiry (Col)
framework

Perceived risk
theory

1 (Oh et al., 2024)

Embodied
cognition and
humanism
theories

1 (Han et al., 2023)

REEPS
framework
(recognition,
empowerment,
engagement,
privacy, safety)

1 (Hadi Mogavi et al.,
2023)

theory to assess readiness for the metaverse
adoption in UAE higher education

Exploring immersive learning in a custom-
designed metaverse platform called
“Learningverse”; targeted
postgraduatesengaged in 3D educational
environments

Analyzed user-generated metaverse experience
on Roblox using text mining and sentiment
analysis of user reviews

Applied in a conceptual framework for the “Edu-
Metaverse” to enhance learner engagement
through human-machine interaction

Applied in a cross-national qualitative study
(USA and Hong Kong) focusing on university
students with disabilities and their expectations
for future metaverse-based learning

knowledge, ability, and reinforcement, helping
to map how faculty and institutions transition
toward the metaverse integration

*By highlighting human and managerial
dimensions, ADKAR complements the
technological/infrastructural focus on RBV and
DCT

* Emphasized the psychological and procedural
readiness for sustainable innovation in
academic settings

+ Assessed students’ perceived teaching
presence, social presence, and cognitive
presence in an immersive metaverse

*Enabled evaluation of interaction quality,
engagement, and collaboration among students
+ Explored user concerns regarding safety,
identity threats, and emotional risks within the
metaverse

*Enabled analysis of how these perceived risks
influenced satisfaction with user-generated
content

+ By integrating with other theories, it provided
a dual framework to understand how risk
perceptions affect the metaverse adoption, user
trust, and sustained engagement

*Guided the development of an educational
metaverse that supports embodied
engagement (via avatars, presence, physical
interaction metaphors) and humanistic
principles (respect for learner agency, creativity,
and holistic development)

« Justified the focus on interactive, presence-rich
learning with emotional and social resonance

*Provided a holistic model to synthesize
students’ concerns and aspirations into five
core values

« Identified inclusive design needs in early-stage
metaverse education platforms

*Informed recommendations for accessibility,
user agency, and safety, thereby guiding ethical
and empowering development of the
metaverse learning for marginalized learners
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Table B1 (Continued).

Models and Frequency and Apolicati text Rel

theories used included studies ppiication contexts elevance

Hierarchical 1 (Hare & Tang, 2022) Applied in an engineering education case study <+ Addressed the technical gap in the metaverse
deep involving university-level computer engineering learning by enhancing nonplayer character

reinforcement
learning (HRL)
with
experience
sharing

Cognitive load
theory

1 (Yang et al., 2024)

Sociocultural
theory

1 (Chen, 2024)

Self-
determination
theory (SDT)

1 (Pan etal., 2023)

Construal level 1 (Kim & Lee, 2023)
theory (CLT)

Innovation
resistance
theory

students using a metaverse game (Gridlock)

Applied in a study in Taiwan involving college
students in an art education context

Involving pre-service EFL teachers in Taiwan
using gather metaverse platform for lesson
planning and interaction

Applied alongside TAM and DOl in a large-scale
online survey exploring motivations for
adopting the metaverse; targeting participants
in China and South Korea

Applied in the context of metaverse-based
performing arts education in South Korea

1 (Lee & Chaney, 2024) Applied in investigating psychological and

functional barriers to the metaverse adoption
among individuals with varying levels of
familiarity in France

(NPC) intelligence and personalization

*Allowed dynamic adaptation to learners’ needs
in real-time, improving engagement and
content delivery

» Demonstrated how Al-driven agents can
personalize metaverse education effectively
through reinforcement learning

*Explained differences in mental effort between
VR-based and screen-based learning
environments

sInstructional design within the metaverse
contexts and guiding the development of
cognitively efficient VR learning environments

+ Explored how virtual platforms as Gather
support collaborative and socially mediated
learning

+ Immersive environments enhanced physical,
social, and self-presence

+» Helped explain how digital social context
fosters meaningful interaction, supporting
teacher development through shared activities
and scaffolded learning within the metaverse

«Interpreted intrinsic motivational factors such
as perceived enjoyment and the psychological
need for autonomy

« Explained user motivation beyond
instrumental utility, highlighting how internal
psychological needs shape engagement in the
metaverse

+ Explained how various dimensions of
psychological distance, such as spatial,
temporal, social, and artistic, affect users’
subjective experience and resistance to
engagement with virtual performing arts

+ Highlighted how users’ perception of distance
mediates emotional and cognitive responses,
identifying artistic distance and subjective
experience as key predictors of acceptance or
resistance within immersive cultural settings

+ Used to understand why users resist adopting
the metaverse, framing resistance as a
response to perceived risks rather than mere
rejection

+Identified key barriers such as privacy
concerns, loss of social ties, addiction
avoidance, and perceived infeasibility

* Provided a structured lens to classify
resistance motivations and emphasized that
resistance can be rational and proactive in the
face of disruptive innovations
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APPENDIX C

Table C1. Future research topics/themes

Dimensions

Topics/themes

Aspects to be researched

1. Behavior
and attitude

(a) Students and teachers’
behavioral intentions and
attitudes

1. The application of the metaverse technology adoption and acceptance model in
education

2. Differences in attitudes between students and teachers or individual differences (such as
age, gender, academic background, culture) towards metaverse education

3. Factors influencing the behavioral intention of students and teachers to adopt metaverse
educational technology (using models as TAM, UTAUT, UTAUT2, SDT, ECM, TPB, DOI, Flow
theory, TTF, PPM)

2. Technology
safety and
design

(a) Metaverse teaching
content, methods design,
and development

(b) Data privacy and security

. Application of metaverse technology in achieving immersive learning experiences

. Strategies to enhance learning interactivity and motivation using metaverse technology

. Designing personalized metaverse learning paths

. Designing metaverse teaching content and methods that cater to different learning styles

. Major risks in data privacy and security in metaverse education
. How learners and teachers perceive their data privacy in the metaverse
. Implementing effective data protection and privacy policies on metaverse platforms

3. Teaching
and learning

(a) Learner engagement

(b) Learning experience

(c) Learning outcome
assessment

1
2
3
4
5. Designing metaverse teaching content that meets the needs of different subjects
1
2
3
1

. Quantifying learner engagement and differences in engagement among learners with
different educational backgrounds in metaverse education
2. Strategies, methods and impact to stimulate learner engagement and interest
3. The effectiveness of gamified learning elements in promoting engagement
4. Changes in motivation and participation before and after the introduction of metaverse
education

1. Students' immersive learning experience in metaverse education

2. Learners’ evaluation of user experience on metaverse education platforms

3. Differences in learning experiences across subjects in the metaverse environment

4. Designing metaverse learning activities to enhance learners’ emotional experience and
satisfaction

1. Methods for assessing learning outcomes in the Metaverse education environment

2. Comparison of learning outcomes between metaverse education and traditional
education models

3. The effectiveness of peer evaluation and timely feedback in the Metaverse environment
4. The impact of learners’ traits (such as self-efficacy, and learning motivation) on learning
outcomes in metaverse education

4. Society,
culture, and
ethics

(a) Ethical and social impact

(b) Cross-cultural education

1. Ethical issues in metaverse education and solutions

2. Challenges and opportunities for achieving educational equity in the metaverse
education environment

3. The impact of metaverse technology on learners' identity and self-expression

1. Cross-cultural communication strategies of learners on metaverse platforms

2. Interaction modes among learners with different cultural backgrounds

3. Whether metaverse education can promote understanding and respect among learners
from different cultural backgrounds

5. Teacher
development

(a) Teacher training and
support

1. Teachers' technology, and knowledge needs in the metaverse teaching environment

2. Innovation and practice in teaching strategies by teachers in the metaverse environment
3. Opportunities and challenges brought to teachers by using metaverse education
technology

6. Continuous
learning and
professional
development

(a) Lifelong learning and
career development

1. Application and effectiveness assessment of metaverse platforms in vocational skill
training

2. The impact of metaverse technology on learners' lifelong learning paths

3. Design and training of career development planning and guidance services in the
metaverse environment
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