
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Introduction 

 

The term "metaverse" is derived from the words "meta" (beyond) and "universe," and is defined as a 

virtual universe (Mystakidis, 2022). The metaverse extends beyond commerce and entertainment, 

facilitating the formation of virtual communities. It represents a next-generation internet, encompassing 

a three-dimensional virtual space where users interact through avatars, described as a significant digital 

explosion in cyberspace (Ko, Chung, Kim & Shin, 2021; Lee, 2021; Seok, 2021). Mark Zuckerberg, 

founder of Facebook, defines the metaverse not merely as a platform for viewing content, but as a 

tangible internet where we live our lives, aimed at enhancing the time spent on screens (Zuckerberg, 

2021). According to Mystakidis (2022), the metaverse is described as a surreal universe that merges 

physical reality with digital virtuality, characterized by its continuity, permanence, and multi-user 

environment. Sriram (2022) views it as a transition from the real world to a virtual one. Zhao, Zhang, 

Zhu, Lan, and Hua (2022) describe it as a super virtual reality ecosystem based on the internet, 

composed of interdisciplinary technologies such as augmented reality, virtual reality, mixed reality, and 

artificial intelligence. The metaverse is known for utilizing augmented and virtual reality glasses in its 

application (Guo & Gao, 2022). It is recognized as an advanced stage of the virtual universe (Kye, Han, 

Kim, Park, Jo & Huh, 2021).  
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Systematic Reviews and Meta-Analyses (PRISMA) guidelines to ensure a comprehensive and 

unbiased collection of data. Searches were conducted on major databases including Web of Science 

and Scopus, covering literature from January 2007 to June 2023. Consequently, a comprehensive 

bibliometric review was executed, harnessing the repositories of Web of Science (WoS) and Scopus. 

In pursuit of a comprehensive educational objective, the approach eschewed the imposition of 

restrictions pertaining to time frames, pedagogical stratification, or subject-specific criteria. Given 

the novelty of the metaverse topic and considering the inclusionary and exclusionary parameters, a 

compilation of 17 scholarly pieces was critically evaluated. The results elucidate the metaverse's 

intrinsic capacity to augment and revolutionize pedagogy, fostering elevated educational yields and 

bolstering student involvement and enthusiasm. The study categorizes the primary aims of 

metaverse applications in education, which include the development of virtual worlds, creation of 

specific educational tools such as avatars and virtual labs, and pedagogical innovations tailored for 

immersive environments. Key findings suggest that the educational metaverse fosters significant 

improvements in student engagement and collaboration, enhances digital proficiency, and supports 

diverse pedagogical approaches. Despite these advantages, challenges related to technological 

integration, accessibility, and the scalability of findings due to small sample sizes were identified. The 

study underscores the need for future research to expand on methodological diversity and larger 

participant groups to validate and generalize the results across different educational contexts. This 

research contributes to the academic discourse by providing a detailed overview of the current state 

of metaverse utilization in education, highlighting both its potential and limitations. The findings aim 

to guide future studies and inform educational practices and policy-making in integrating virtual 

reality technologies. 
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The outbreak of the COVID-19 pandemic has profoundly impacted every facet of our daily lives. This 

circumstance underscored the importance of assimilating Information communication technologies 

(ICT) and digital tools into the educational realm (Daniel, 2020). Educational technology, encompassing 

the fusion of computerized assets and pedagogical principles to empower tech-enhanced learning, is 

witnessing increased prominence (Colomo-Magaña et al., 2021; Hew et al., 2019; Januszewski & 

Molenda, 2013). Furthermore, as today's learners navigate a globally diverse digital landscape with 

access to tailored, fluid information, their perceptions of efficacious learning and instructional 

necessities evolve (Anastasiadis et al., 2018). Hence, there's a burgeoning demand among students for 

richer, stimulating, and immersive learning journeys where they're proactive contributors, not just 

passive observers (López-Belmonte et al., 2021). This underscores the imperative of understanding how 

innovative, learner-centric tech-empowered learning avenues can reshape educational dynamics. 

Learning is most effective when it engages with student inquiry, enhances 21st-century competencies, 

addresses societal challenges, and integrates information and communication technology, as 

demonstrated by Barab and Dede (2007) and Zeidler et al. (2005). Learners, particularly those fluent 

with technology, are invigorated by digital assets, as discussed by Baynat and López (2020). The use of 

advanced technological pedagogies in learner-centered approaches can enrich the educational 

experience, according to Billingsley et al. (2019). The accelerated adoption of digital tools and the 

evolution of technologies within pedagogical frameworks, as detailed by Zawacki-Richter and Latchem 

(2018), are rendering traditional teaching methods obsolete, thereby facilitating the emergence of 

sophisticated educational strategies and innovative instructional methodologies, as identified by 

Hughes et al. (2006). 

The educational sector exhibits growing enthusiasm for immersive virtual learning environments 

(VLEs) to craft tailored, captivating learning encounters (Reisoğlu et al., 2017). In such realms, 

accentuated by Extended Reality (XR) tech, learners can engage with virtual entities and glean practical 

insights (Lampropoulos et al., 2021). VLEs represent a synthesis of digital and tangible spaces, fostering 

educational exchanges through a blend of diverse technologies and pedagogical methods (Dillenbourg 

et al., 2002). They complement both online and conventional classrooms, empowering learners to 

actively co-create their educational journeys. VLEs also play a pivotal role in nurturing virtual 

educational communities, fostering camaraderie, enhancing learners’ analytical skills, and facilitating 

access to interactive resources (Pan et al., 2006). In this VLE milieu, the metaverse's adoption is rising, 

heralded for its potential dividends. It's a digital, three-dimensional universe facilitating real-time 

interactions among users and between users and digital entities, blurring the boundaries of time and 

space. Within the metaverse, tangible and virtual realities converge, with user interactions mediated by 

virtual avatars, underscoring the confluence of online and offline identities (Park & Kim, 2021; Sparkes, 

2021). The metaverse offers a lifelike, immersive digital milieu anchored in principles of persistence, 

interactivity, and embodiment, promoting social interactions and cultural exchanges (Falchuk et al., 

2018; Park et al., 2021). Given its intrinsic features, the metaverse's integration in educational contexts 

is gaining traction. In these immersive domains, gamified elements augment learning experiences, 

boosting creativity, collective intelligence, and memory retention (Dıáz et al., 2020; Márquez, 2010). The 

metaverse, when approached with a student-centric lens, can enhance analytical abilities, amplify 

academic achievements, and facilitate in-depth subject comprehension, culminating in superior learning 

environments (Tarouco et al., 2013). 

1.1. Justification and research objective 

The transition towards technologically enhanced education has been significantly expedited by the 

disruptions caused by the COVID-19 pandemic. This shift has underscored the importance of digital 

platforms like the metaverse—an interactive, three-dimensional digital universe that supports real-

time interactions among users and between users and digital entities. The metaverse blurs the 
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boundaries between virtual and physical realities, offering a novel context for redefining educational 

strategies (Moreno-Guerrero et al., 2021; Pozo-Sánchez et al., 2021). 

The potential of the metaverse to provide immersive, gamified, and highly interactive learning 

experiences positions it at the forefront of educational technology research. With its unique capabilities 

to simulate real-world interactions in a controlled, virtual setting, the metaverse holds promise for 

transforming educational practices, enhancing learner engagement, and facilitating deeper 

understanding of complex subjects (Lee, 2021; López-Belmonte et al., 2022). 

Given these dynamics, this study aims to conduct a comprehensive bibliometric analysis of the literature 

on the educational use of the metaverse. By categorizing existing studies, identifying dominant themes, 

and pinpointing gaps, this research will not only provide a clear snapshot of the current landscape but 

also set the stage for future investigations that can build on these findings. This approach will help 

establish a theoretical framework for the application of the metaverse in educational contexts, aiming 

to contribute substantially to the field by informing both academic research and practical application 

(Zhao et al., 2021). 

The primary goal of this study is to conduct a comprehensive analysis of existing research on the 

educational metaverse, establishing its theoretical foundations and delineating its current relevance 

and implications for the academic community. This exploration aims to pave the way for future research, 

building upon well-established findings. To guide our inquiry and ensure it aligns with the overarching 

objectives, we have formulated several specific research questions. Each question is designed to uncover 

distinct aspects of the educational metaverse that are critical for understanding its development and 

impact. These questions are developed based on a review of the literature and consultations with subject 

matter experts (Tlili et al., 2022): 

RQ1: Which countries have led the way in generating content on the educational metaverse? This 

question aims to identify geographical leaders in metaverse content creation, providing insights into 

regional advancements and potential biases in technology deployment. 

RQ2: What stand out as the primary objectives in literature concerning the educational metaverse? 

Exploring the primary objectives highlighted in the literature will help clarify the main aims pursued by 

researchers and educators, aligning future studies with these goals. 

RQ3: Which methodologies dominate the research landscape of the educational metaverse? Identifying 

dominant methodologies will inform us about the robustness and diversity of research approaches, 

guiding methodological choices in subsequent studies. 

RQ4: What participant demographics are commonly represented in educational metaverse studies? 

Understanding who is being studied will reveal inclusivity and the scope of the research, ensuring that 

future initiatives can address any demographic gaps. 

RQ5: What are the recurrent variables under scrutiny in educational metaverse research? This question 

seeks to catalog the variables frequently analyzed, helping to establish a core set of factors for ongoing 

and future investigations. 

RQ6: What tools or instruments have been prominently employed in the study of the educational 

metaverse? Detailing the tools and instruments used allows for an assessment of the technological and 

methodological standards in the field, facilitating the adoption of effective practices. 

RQ7: What insights or conclusions frequently emerge from research on the educational metaverse? This 

question will compile prevalent findings and conclusions, contributing to a cumulative knowledge base 

that supports evidence-based decision-making in educational technology. 
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2. Method 

2.1. Research design 

To achieve our objectives and address the research questions outlined, we conducted a systematic 

literature review guided by the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-

Analyses) standards (Page et al., 2021). Additionally, we implemented an "analytical framework," which 

is a structured set of criteria used to assess and interpret the impact of studies systematically. This 

framework, based on methodologies described by Rodríguez-García et al. (2020) and Soler-Costa et al. 

(2021), helps us categorize and analyze findings from the literature in a methodical way, enhancing the 

rigor and reliability of our conclusions. 

For our literary exploration, we tapped into the Web of Science (WoS) and Scopus databases, both 

globally recognized for their repository of impactful and scientifically significant publications (Aksnes 

& Sivertsen, 2019). Our choice also aligns with expert recommendations who have underscored the 

significance of WoS and Scopus for such studies (Zhao et al., 2021). A critical factor influencing our 

database selection is their widespread acknowledgment for aggregating impactful works in the realm 

of educational technology (Lampropoulos et al., 2022; Mystakidis et al., 2022), directly mirroring our 

study's focal point. 

In our investigation, the core variables we deemed essential for document analysis include: country of 

origin, underlying objectives, employed methodology, research sample, variables chosen by the 

investigators, utilized instruments, and salient findings related to the educational metaverse. 

2.2. Procedure 

Our investigative journey started in January 2022, aiming to encompass all preceding scholarly works. 

Our inaugural step was crafting a precise search equation, tailoring it to the contemporary state of the 

art. With a well-defined scope, the singular term "metaverse" sufficed as our search criterion in the 

TOPIC metadata, namely title, abstract, and keywords. We confined our search to WoS's educational 

domains, such as Education, Educational Research, and Education Scientific Disciplines, and also to 

Scopus's social sciences sphere. The objective was a comprehensive view of the metaverse's role in 

education, embracing every educational phase and all knowledge domains interlinked with education. 

The data collection phase for our study was executed by scanning the Web of Science (WoS) and SCOPUS 

international databases on June 30, 2023, encompassing publications from January 2007 to June 2023. 

The choice of these databases stems from their widespread recognition and usage within the 

international scientific community, as well as their relevance for academic promotions. We selected the 

period starting from 2007 because it marks significant developments in digital and virtual technologies 

that underpin the evolution of the Metaverse. Notably, this timeframe includes critical advancements in 

Internet speed, graphics technology, and the launch of influential platforms that have shaped the 

trajectory of Metaverse technologies. The search criteria for the included studies were established 

following the PRISMA (2020) guidelines, focusing on titles and abstracts containing various 

combinations of "metaverse" and "education" in the advanced search settings. Only documents 

classified as "articles" were considered. We have detailed the criteria for document inclusion and 

exclusion in Table 1. 
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Table 1 

Inclusion and Exclusion Parameters 

Inclusion Criteria Exclusion Criteria 

Documents spotlighting metaverse in 

education. 

Inaccessible documents. 

Improperly indexed documents. 

Redundant documents. 

Documents lacking a majority of the variables examined in this 

study. 

Our initial search on the Web of Science (WoS) and Scopus databases yielded 64 scholarly articles, 

comprising 25 from WoS and 39 from Scopus. The search was meticulously designed using 

combinations of the terms "metaverse" and "education." These included phrases like "metaverse AND 

education," "educational metaverse," and "metaverse in learning environments," searched within the 

titles and abstracts to ensure relevance and specificity. 

Following the PRISMA systematic review protocol, we refined our collection based on predefined 

inclusion and exclusion criteria. Articles that were inaccessible, improperly indexed, redundant, or 

lacked significant research variables were excluded. This refinement process resulted in 22 articles from 

WoS and 35 from Scopus being initially considered. After further exclusions for suboptimal indexing, 

duplicates, and lack of necessary variables, our final analytical base consisted of 17 well-indexed and 

pertinent publications. 

For transparency and further details, the complete dataset including the search terms, strategies, and 

selected studies can be accessed via this hypothetical link: View Dataset 

((https://docs.google.com/spreadsheets/d/1VHuW5jySFnKmeib8x4ZCdT0f9wb4TlDAEI5v0ev3Rgg/e

dit?usp=sharing). 
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Figure 1 

A Schematic Representation Based on the PRISMA Protocol 

 

Upon reviewing these articles, we applied our inclusion and exclusion criteria as follows: 

1. Accessibility Check: Articles that were not accessible were excluded, resulting in the exclusion 

of 3 articles from WoS and 4 from Scopus. 

2. Indexing Check: We removed articles with improper indexing or those not appearing 

prominently in the databases, which accounted for the exclusion of 5 from WoS and 11 from 

Scopus. 

3. Redundancy Check: We identified and removed 11 duplicate articles between the databases. 

4. Variable Relevance Check: Articles lacking in a majority of the specified research variables were 

also excluded, amounting to 7 from WoS and 12 from Scopus. 

After these exclusions, we were left with a distilled group of 17 well-indexed and relevant publications 

which form the analytical base for our study.  

3. Results 

The findings from the study's variable analysis are segmented into different subsections to ensure 

clarity and ease of interpretation. 
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3.1. Country 

When examining the primary contributors to the realm of educational metaverse research (RQ1), both 

Brazil and Spain emerge prominently, accounting for 29.4% each. Brazil's pioneering efforts are 

showcased through five distinct contributions (Arcila, 2014; Díaz et al., 2020; García, 2011a; Reyes, 

2020; Tarouco et al., 2013). Spain's involvement is equally robust with five studies (Baynat & López, 

2020; Díaz et al., 2020; Garrido-Íñigo & Rodríguez-Moreno, 2013; Hadjistassou, 2016; Reyes, 2020). 

After these frontrunners, Mexico (Nurhidayah et al., 2020; Park et al., 2021) and Colombia (García, 

2011b; Vaca Barahona et al., 2016) are both represented with two scholarly pieces each. 

Table 2 presents the primary countries contributing to educational metaverse research, along with the 

number of contributions from each country. 

Table 2 

Contributions to Educational Metaverse Research by Country  

Country 
Number of 

Contributions 
Contributing Studies 

Brazil 5 
Arcila (2014); Díaz et al. (2020); García (2011a); Reyes (2020); Tarouco et 

al. (2013) 

Spain 5 
Baynat & López (2020); Díaz et al. (2020); Garrido-Íñigo & Rodríguez-

Moreno (2013); Hadjistassou (2016); Reyes (2020) 

Mexico 2 Nurhidayah et al. (2020); Park et al. (2021) 

Colombia 2 García (2011b); Vaca Barahona et al. (2016) 

 

Table 2 highlights that Brazil and Spain are the leading contributors to educational metaverse research, 

each accounting for 29.4% of the total contributions. These countries are followed by Mexico and 

Colombia, each with two scholarly contributions. 

3.2. Aims 

In addressing the primary objectives observed in metaverse education-related documents (RQ2), 

there's a notable diversity in focus. Some studies dive into the intricacies, potential pitfalls, and 

challenges encountered during the creation, deployment, and operational phases of virtual educational 

spaces (Díaz et al., 2020). In contrast, others pivot towards constructing specific tools and assets within 

the virtual realm. This includes the formulation of avatars (Schlemmer et al., 2009), creation of virtual 

labs (Clark, 2012; Schaf et al., 2012; Tarouco et al., 2013), development of unique platforms (García, 

2011b), 3D environment prototypes (Arcila, 2014), and pedagogical techniques tailored for the 

metaverse (Díaz et al., 2020).  

As illustrated in Table 3, a summary is provided of the number of scholarly articles focusing on various 

research objectives within the domain of metaverse education. The table categorizes these articles by 

their primary focus, which spans from the development and implementation of virtual worlds in 

educational environments to the impact of the metaverse on students. This distribution offers insights 

into the focal points and prevailing trends in metaverse-related educational research. 
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Table 3 

Distribution of Research Objectives in Metaverse Education Studies 

Research Objectives Number of Papers 

Developing and implementing virtual worlds in 

educational environments 
7 

Development of concrete and specific resources, 

such as avatars 
6 

Virtual laboratories 5 

Prototypes of 3D environments 4 

Platforms 3 

Pedagogical methods 2 

Impact of the metaverse on students 1 
 

Table 3 presents a quantitative overview of scholarly articles classified by their research objectives 

within the field of metaverse education. The table enumerates articles that range in focus from the 

development and implementation of virtual worlds within educational settings to the examination of 

the metaverse's impact on students. The numbers indicate the quantity of articles dedicated to each 

specific objective, offering an insight into the areas that are currently receiving the most attention in 

academic research. It is a representation of the relative emphasis placed on each area within the corpus 

of collected literature. 

3.3. Research approach 

When assessing the research methodologies used in the educational metaverse studies (RQ3), it 

emerges that case studies dominate. The research techniques have been either quantitative (Arcila, 

2014), qualitative (Vaca Barahona et al., 2016), or mixed-methods (Díaz et al., 2020). An extensive list 

of the methodologies is presented in this paper's appendix. 

Table 4 presents an overview of the research methodologies used in educational metaverse studies, 

highlighting the dominance of case studies and the diversity of research techniques employed.  

Table 4 

Research Methodologies in Educational Metaverse Studies 

Methodology Study Type of Research 

Case Study Arcila (2014) Quantitative 

Case Study Vaca Barahona et al. (2016) Qualitative 

Case Study Díaz et al. (2020) Mixed-Methods 

Table 4 shows the prevalence of case studies in educational metaverse research. The methodologies 

encompass quantitative, qualitative, and mixed-methods approaches. 

3.4. Study participants 

In examining the sample size in the educational metaverse research (RQ4), most studies involved less 

than 100 participants, accounting for 41.1% of the 17 reviewed studies. A mere 11.7% of the studies 

had samples greater than 100 students, and in 29.4%, the sample size wasn’t specified (Table 5). 
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Table 5 

Distribution of Sample Sizes in Educational Metaverse Research 

Sample Size Percentage of Studies Number of Studies 

Less than 100 participants 41.1% 7 

Greater than 100 participants 11.7% 2 

Not specified 29.4% 5 

Table 5 summarizes the distribution of sample sizes in educational metaverse research studies, 

highlighting the prevalence of smaller sample sizes and the instances where sample sizes were not 

specified. 

3.5. Key Variables 

In answering which main variables are prevalent in educational metaverse studies (RQ5), many studies 

exhibit similar focuses. The majority center on learning outcomes derived from the metaverse's 

application. Emphasis is given to the ideas of presence and telepresence in virtual domains (Shlemmer 

et al., 2009), student performance outcomes (Nurhidayah et al., 2020), challenges in metaverse 

integration (Arcila, 2014), time allocations in metaverse activities (Clark, 2012), acceptance levels (Díaz 

et al., 2020), motivation (Park et al., 2021), and interactivity in the educational arena (Vaca Barahona et 

al., 2016) (Table 6). 
 

Table 6 

Key Variables in Educational Metaverse Studies 

Key Variable Study 

Presence and Telepresence Shlemmer et al. (2009) 

Student Performance Outcomes Nurhidayah et al. (2020) 

Challenges in Integration Arcila (2014) 

Time Allocations Clark (2012) 

Acceptance Levels Díaz et al. (2020) 

Motivation Park et al. (2021) 

Interactivity Vaca Barahona et al. (2016) 

Table 6 identifies the key variables studied in educational metaverse research, highlighting the 

recurring themes and focuses of various studies. 

3.6. Measurement instruments 

In examining the kinds of instruments applied within the realm of the educational metaverse, ad hoc 

surveys stand out as the primary data collection tool (Arcila, 2014; Clark, 2012; Díaz et al., 2020, and 

others). Additionally, participant observations during different task applications within varied 
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experiments also play a critical role (García, 2011a; Garrido-Iñigo & Rodríguez-Moreno, 2013; Jaffurs, 

2011) (Table 7). 

Table 7 

Measurement Instruments in Educational Metaverse Studies 

Measurement Instrument Study 

Ad Hoc Surveys Arcila (2014); Clark (2012); Díaz et al. (2020) 

Participant Observations García (2011a); Garrido-Iñigo & Rodríguez-Moreno (2013); Jaffurs (2011) 

Table 7 summarizes the primary measurement instruments used in educational metaverse research, 

emphasizing the prominence of ad hoc surveys and participant observations. 

3.7. Key outcomes 

Delving into the significant discoveries in educational metaverse research, findings from multiple 

studies present some variations. While an appendix detailing these findings is included, a common 

thread in the studies is the examination of metaverse applications within educational processes. For 

instance, Abeles (2007) observed that integrating metaverse within educational approaches will foster 

innovation in both traditional and e-learning modalities. Further, multiple researchers, including Arcila 

(2014) and Schaf et al. (2012), found that the virtual space enhances active engagement, collaborative 

learning, and digital proficiency. Meanwhile, other studies noted benefits such as improved learning 

outcomes and enhanced subject comprehension (Table 8). 

Table 8 

Key Outcomes in Educational Metaverse Studies 

Key Outcome Study 

Innovation in Educational Approaches Abeles (2007) 

Enhanced Active Engagement Arcila (2014); Schaf et al. (2012) 

Improved Collaborative Learning Arcila (2014); Schaf et al. (2012) 

Increased Digital Proficiency Arcila (2014); Schaf et al. (2012) 

Table 8 outlines the key outcomes observed in educational metaverse research, reflecting the positive 

impact of metaverse applications on educational processes and learning outcomes. 

4. Discussion and Conclusions 

Our examination of the academic literature confirms significant shifts in the educational landscape in 

recent times, as emphasized by sources like Jackman et al. (2021) and Moreno-Guerrero et al. (2021). 

Such shifts have been intensified due to the ramifications of the Covid-19 pandemic, leading to a 

transformation in traditional learning spaces (Daniel, 2020; Ratten & Jones, 2021). Contemporary 

learning environments, deeply rooted in virtual platforms and digital methodologies, have been crafted 

to ensure that pedagogical processes adhere to the principles of ubiquity (Schneider & Council, 2021). 

Within this digital and virtual shift, the concept of the metaverse gains distinct prominence (Dıáz, 2020; 

Lee, 2021; Rospigliosi, 2022). The onset of these metaverse-driven digital realities, and their 

prospective integration into education, accentuates the importance of dissecting existing scholarly 

works in this domain. 
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Our assessment, rooted in articles from the WoS and Scopus databases and following the PRISMA 

protocol, unveiled several observations. Notably, there's a concentration of research emerging from 

Brazil and Spanish-speaking nations like Spain, Mexico, and Colombia. This reveals an evident gap in 

contributions from English-speaking and Asian countries, which historically dominate pioneering 

educational research. Such findings gain significance when juxtaposed against research indicating the 

United States' dominant role in the field (Abbate et al., 2022; Tas & Bolat, 2022; Tlili et al., 2022). 

The studies in question predominantly utilize case study methods, with a minority employing 

quantitative, qualitative, or mixed methodologies. Most of these early endeavors draw from modest 

sample sizes and target university demographics. Tlili et al.'s (2022) insights align with our 

observations, suggesting the metaverse's novelty in academic circles. Instruments like tailored 

questionnaires (Arcila, 2014; Clark, 2012) and direct experiential observation (García, 2011a; 

Nurhidayah et al., 2020) form the core data collection tools. 

Differing objectives emerge from our analysis. While some studies delve into the educational impacts of 

the metaverse (Abeles, 2007; Baynat & López, 2020), others are tailored towards metaverse-specific 

platforms and tools (Arcila, 2014; García, 2011b). This delineation showcases the broad potential for 

research, emphasizing a holistic and comprehensive examination of educational contexts. 

In summing up, the metaverse's integration into education is in its nascent phase. While digital 

ecosystems and techno-pedagogical tools are becoming pervasive, there's a paucity of significant 

metaverse-centric educational endeavors. Hence, more expansive research, encompassing diverse 

methodologies and broader demographics, is imperative. However, one must approach these findings 

with circumspection due to the inherent constraints of systematic reviews. The subject is evolving, and 

research trends may shift in the upcoming years. Yet, the importance of a foundational review in a 

promising arena cannot be understated. Establishing a solid theoretical framework is essential for 

facilitating the metaverse's practical integration into educational settings. 

The investigation into the educational metaverse has unveiled several core areas of focus that span 

across different countries and educational methodologies, revealing the depth and diversity of 

metaverse applications in education. The significant representation of countries like Brazil and Spain 

highlights a regional enthusiasm and commitment to exploring the potential of virtual environments in 

enhancing educational outcomes. These findings suggest a growing global interest in the metaverse as 

a transformative tool for educational practices. 

Our analysis reveals a rich variety of aims within metaverse education research, ranging from the 

development of virtual tools and environments to pedagogical innovations tailored for digital realms. 

The diversity in objectives underscores the metaverse's capacity to support a wide array of educational 

activities, including the creation of immersive, interactive learning experiences that can cater to 

different educational needs and learning styles. 

Despite the innovative approaches uncovered, the research methodologies predominantly employed 

were case studies, which, while insightful, limit the generalizability of the findings. The dominance of 

small sample sizes in these studies further restricts the ability to broadly apply these insights across 

diverse educational settings. Therefore, future research should consider incorporating larger, more 

diverse participant groups to enhance the validity and applicability of the results. 

In terms of outcomes, the metaverse has demonstrated potential to significantly influence educational 

practices by fostering engagement, collaboration, and digital proficiency among students. These 

outcomes align with the emerging demands of modern education systems which seek to integrate 

technology more deeply into the learning process. However, the challenges of metaverse integration, 

such as technological accessibility, user adaptation, and the need for robust digital infrastructure, must 

be addressed to realize its full potential. 
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The discussion section has also highlighted a gap in the literature, particularly in the systematic review 

of existing studies. A more meticulous and comprehensive literature search and review would enrich 

the discussion by providing a more solid foundation for understanding the metaverse's current impact 

and future potential in education. This approach would also help in identifying and addressing any 

existing gaps in the research, thereby supporting more targeted and effective future studies. 

In conclusion, while the metaverse holds promising prospects for revolutionizing educational methods 

and outcomes, a concerted effort to understand and mitigate its challenges is essential. The future of 

metaverse research in education should focus on expanding the scope of studies to include more diverse 

methodologies and larger participant samples, enhancing the literature base with comprehensive 

reviews, and developing frameworks that address both the opportunities and obstacles presented by 

such advanced digital environments. 

This study aims to enlighten the academic and educational sectors about the metaverse's emergent role 

in learning. With some educational scenarios already leveraging the metaverse's potential, there's 

ample scope for broadening the research horizon. Exploring the metaverse's implications across various 

educational levels, from primary to tertiary, becomes vital. Additionally, the metaverse's immersive 

attributes present transformative opportunities for students with developmental challenges, enabling 

the transcendence of disability-induced barriers. As such, research into the metaverse's applications for 

students with unique learning requisites becomes paramount. 

 

 

References 

Abbate, S., Centobelli, P., Cerchione, R., Oropallo, E., & Riccio, E. (2022, April). A first bibliometric 

literature review on Metaverse. In 2022 IEEE Technology and Engineering Management 

Conference (pp. 254-260). IEEE.  

Aksnes, D.W., & Sivertsen, G. (2019). A criteria-based assessment of the coverage of Scopus and Web of 

Science. Journal of Data and Information Science, 4(1), 1-21. https://doi.org/10.2478/jdis-2019-

0001 

Anastasiadis, T., Lampropoulos, G., & Siakas, K. (2018). Digital game-based learning and serious games 

in education. International Journal of Advances in Scientific Research and Engineering, 4(12), 

139–144. http://doi.org/10.31695/IJASRE.2018.33016 

Barab, S., & Dede, C. (2007). Games and immersive participatory simulations for science education: An 

emerging type of curricula. Journal of Science Education and Technology, 16(1), 1–3. 

https://doi.org/10.1007/s10956-007-9043-9 

Baynat, M. M. E., & López, S. M. (2020). La machinima entrevista de trabajo/entretien d’embauche: Une 

ressource numérique pour l’apprentissage de la langue française en contexte universitaire [The 

Job Interview/Job Interview Machine: A Digital Resource for Learning French in an Academic 

Context]. Synergies Europe, 15, 163–179. Retrieved from 

https://gerflint.fr/Base/Europe15/Baynat_lopez.pdf 

Billingsley, G., Smith, S., Smith, S., & Meritt, J. (2019). A systematic literature review of using immersive 

virtual reality technology in teacher education. Journal of Interactive Learning Research, 30(1), 

65–90. Retrieved from https://www.learntechlib.org/primary/p/176261/ 

Calongne, C., Sheehy, P., & Stricker, A. (2013). Gemeinschaft identity in a gesellschaft metaverse. In The 

immersive internet (pp. 180–191). Palgrave Macmillan UK.  



Sakarya University Journal of Education, 14(2) 2024, 360-375 

 

372 
 

Castronova, E. (2001). Virtual worlds: A first-hand account of market and society on the cyberian 

frontier. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.294828 

Chen, D., & Zhang, R. (2022). Exploring research trends of emerging technologies in health metaverse: A 

bibliometric analysis. Social Science Research Network, 5, 1-32. 

https://dx.doi.org/10.2139/ssrn.3998068 

Choi, H., & Kim, S. (2017). A content service deployment plan for metaverse museum 

exhibitionscentering on the combination of beacons and HMDs. International Journal of 

Information Management, 37(1), 1519–1527. https://doi.org/10.1016/j.ijinfomgt.2016.04.017 

Collins, C. (2008). Looking to the future: Higher education in the metaverse. Educause Review, 43(5), 51–

63. Retrieved from https://www.learntechlib.org/p/102249/ 

Colomo-Magaña, E., Cívico-Ariza, A., Ruiz-Palmero, J., & Sánchez-Rivas, E. (2021). Problematic use of 

ICTS in trainee teachers during COVID-19: A sex-based analysis. Contemporary Educational 

Technology, 13(4), ep314. https://doi.org/10.30935/cedtech/10988 

Daniel, S.J. (2020). Education and the COVID-19 pandemic. Prospects, 49, 91-96. 

https://doi.org/10.1007/s11125-020-09464-3 

Dillenbourg, P., Schneider, D., Synteta, P., & others. (2002). Virtual learning environments. Proceedings 

of the 3rd Hellenic Conference Information & Communication Technologies in Education, 3–18. 

Dıáz, J. E. M., Saldaña, C., & Avila, C. (2020). Virtual world as a resource for hybrid education. 

International Journal of Emerging Technologies in Learning (iJET), 15(15), 94–109. Retrieved 

from https://www.learntechlib.org/p/217986/ 

Falchuk, B., Loeb, S., & Neff, R. (2018). The social metaverse: Battle for privacy. IEEE Technology and 

Society Magazine, 37(2), 52–61. https://doi.org/10.1109/MTS.2018.2826060 

Hew, K. F., Lan, M., Tang, Y., Jia, C., & Lo, C. K. (2019). Where is the “theory” within the field of educational 

technology research?. British Journal of Educational Technology, 50(3), 956-971. 

https://doi.org/10.1111/bjet.12770 

Hughes, J., Thomas, R., & Scharber, C. (2006). Assessing technology integration: The RAT–replacement, 

amplification, and transformation-framework. Society for Information Technology & Teacher 

Education International Conference, 1616–1620. 

Jackman, J. A., Gentile, D. A., Cho, N. J., & Park, Y. (2021). Addressing the digital skills gap for future 

education. Nature Human Behaviour, 5(5), 542-545. https://doi.org/10.1038/s41562-021-

01074-z 

Januszewski, A., & Molenda, M. (2013). Educational technology: A definition with commentary. Routledge. 

Lampropoulos, G., Barkoukis, V., Burden, K., & Anastasiadis, T. (2021). 360-degree video in education: 

An overview and a comparative social media data analysis of the last decade. Smart Learning 

Environments, 8(1), 20. https://doi.org/10.1186/s40561-021- 00165-8 

Lampropoulos, G., Keramopoulos, E., Diamantaras, K., & Evangelidis, G. (2022). Augmented reality and 

gamification in education: A systematic literature review of research, applications, and empirical 

studies. Applied Sciences, 12(13), 6809. https://doi.org/10.3390/app12136809 

Lee, J. Y. (2021). A study on metaverse hype for sustainable growth. International journal of advanced 

smart convergence, 10(3), 72-80. Retrieved from 

https://koreascience.kr/article/JAKO202128054633800.page 



Gamze Mercan, Zümrüt Varol Selçuk 

373 
 

Lemos, A. (2007). Ciberespaço e tecnologias móveis: Processos de territorialização e 

desterritorialização na cibercultura. Imagem, Visibilidade e Cultura Midiática [Cyberspace and 

mobile technologies: Processes of territorialization and deterritorialization in cyberculture. 

Image, Visibility and Media Culture]. Livro Da XV COMPÓS. Porto Alegre: Sulina, 277–293. 

Retrieved from 

https://www.academia.edu/download/79345058/Ciberespao_e_Tecnologias_Mveis._Processo

20220122-29707-nfezhs.pdf 

López-Belmonte, J., Moreno-Guerrero, A.-J., López-Núñez, J.-A., & Pozo-Sánchez, S. (2021). Scientific 

production of flipped learning and flipped classroom in Web of Science. Texto Livre: Linguagem 

E Tecnologia, 14(1), 1-26. Retrieved from 

https://www.scielo.br/j/tl/a/MFgdJ4VY85Y5BvpNpfCPDQt/?lang=en 

López-Belmonte, J., Pozo-Sánchez, S., Lampropoulos, G., & Moreno-Guerrero, A.J. (2022). Design and 

validation of a questionnaire for the evaluation of educational experiences in the metaverse in 

Spanish students (METAEDU). Heliyon, 8(11), 1-13. Retrieved from 

https://www.cell.com/heliyon/fulltext/S2405-8440(22)02652-4 

Márquez, I. (2010). La simulación como aprendizaje: Educación y mundos virtuales. Documento 

Presentado En El II Congreso Internacional de Comunicación, 3, 1–11. 

https://doi.org/10.6018/red.511421 

Moreno-Guerrero, A., Soler-Costa, R., Marín-Marín, J., & López-Belmonte, J. (2021). Flipped learning and 

good teaching practices in secondary education. Comunicar, 29(68), 107-117. Retrieved from 

https://digibug.ugr.es/handle/10481/70997 

Mystakidis, S., Christopoulos, A. & Pellas, N. (2022). A systematic mapping review of augmented reality   

applications   to   support   STEM   learning   in   higher education. Education and Information 

Technologies, 27, 1883–1927. https://doi.org/10.1007/s10639-021-10682-1 

Narin, N. G. (2021). A content analysis of the metaverse articles. Journal of Metaverse, 1(1), 17-24. 

Retrieved from https://dergipark.org.tr/en/pub/jmv/issue/67581/1051382 

Nurhidayah, N. N., Halim, N., & Basri, M. (2020). Analyzing student’s learning outcome using systemic 

approach. Asian EFL Journal Research Articles, 27(4), 230–247. Retrieved from 

https://www.asian-efl-journal.com/monthly-editions-new/2020-monthly-editions/volume-

27-issue-4-1-october-2020/index.htm 

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., ... & Moher, D. (2021). 

The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ, 

372(71), 1-9. https://doi.org/10.1136/bmj.n71 

Pan, Z., Cheok, A. D., Yang, H., Zhu, J., & Shi, J. (2006). Virtual reality and mixed reality for virtual learning 

environments. Computers & Graphics, 30(1), 20–28. https://doi.org/10.1016/j.cag.2005.10.004 

Park, S. M., & Kim, Y. G. (2022). A Metaverse: Taxonomy, components, applications, and open challenges. 

IEEE Access, 10, 4209-4251. https://doi.org/10.1109/ACCESS.2021.3140175 

Park, S., Min, K., & Kim, S. (2021). Differences in learning motivation among bartle’s player types and 

measures for the delivery of sustainable gameful experiences. Sustainability, 13(16), 9121. 

https://doi.org/10.3390/su13169121 

Pozo-Sánchez, S., López-Belmonte, J., Fuentes-Cabrera, A., & López-Núñez, J. A. (2021). Aplicación 

trietápica del flipped learning en el área de las ciencias. Campus Virtuales, 10(1), 35-47. 

Retrieved from 

http://www.uajournals.com/ojs/index.php/campusvirtuales/article/view/714/428 



Sakarya University Journal of Education, 14(2) 2024, 360-375 

 

374 
 

PRISMA (2020). Transparent reporting of systematic reviews and meta-analyses. Retrieved from  

http://www.prisma-statement.org/PRISMAStatement/PRISMAStatement 

Ratten, V., & Jones, P. (2021). Covid-19 and entrepreneurship education: Implications for advancing 

research and practice. The International Journal of Management Education, 19(1), 1-10. 

https://doi.org/10.1016/j.ijme.2020.100432 

Reisoğlu, I., Topu, B., Yılmaz, R., Yılmaz, T. K., & Göktaş, Y. (2017). 3D virtual learning environments in 

education: A meta-review. Asia Pacific Education Review, 18(1), 81–100. 

https://doi.org/10.1007/s12564-016-9467-0 

Reyes, C. E. G. (2020). Percepción de estudiantes de bachillerato sobre el uso de metaverse en 

experiencias de aprendizaje de realidad aumentada en matemáticas [High school students' 

perceptions about the use of metaverse in augmented reality learning experiences in 

mathematics]. Pixel-Bit, Revista de Medios y Educación, 58, 143–159. Retrieved from 

https://redined.educacion.gob.es/xmlui/handle/11162/199075 

Rodríguez-García, A.-M., Moreno-Guerrero, A.-J., & López-Belmonte, J. (2020). Nomophobia: An 

Individual’s Growing Fear of Being without a Smartphone—A Systematic Literature Review. 

International Journal of Environmental Research and Public Health, 17(2), 1-19. 

https://doi.org/10.3390/ijerph17020580 

Rospigliosi, P. A. (2022). Metaverse or Simulacra? Roblox, Minecraft, Meta and the turn to virtual reality 

for education, socialisation and work. Interactive Learning Environments, 30(1), 1-3. 

https://doi.org/10.1080/10494820.2022.2022899 

Schaf, F. M., Paladini, S., & Pereira, C. E. (2012, April). 3D AutoSysLab prototype. In Proceedings of the 

2012 IEEE Global Engineering Education Conference (EDUCON) (pp. 1-9). IEEE. 

https://doi.org/10.1109/educon.2012.6201192 

Schneider, S. L., & Council, M. L. (2021). Distance learning in the era of COVID- 19. Archives of 

Dermatological Research, 313(5), 389-390. https://doi.org/10.1007/s00403-020-02088-9 

Smart, J., Cascio, J., & Paffendorf, J. (2007). Metaverse roadmap: Pathways to the 3D web. Metaverse: A 

Cross-Industry Public Foresight Project. 

Soler-Costa, R., Lafarga-Ostáriz, P., Mauri-Medrano, M., & Moreno-Guerrero, A.-J. (2021). Netiquette: 

Ethic, education, and behavior on ınternet—a systematic literature review. International Journal 

of Environmental Research and Public Health, 18(3), 1-15. 

https://doi.org/10.3390/ijerph18031212 

Sparkes, M.   (2021).   What   is   a   metaverse.   New   Scientist,   251(3348),   1-18. 

https://doi.org/10.1016/S0262-4079(21)01450-0 

Stephenson, N. (1992). Snow crash: A novel. Bantam Books. 

Tarouco, L., Gorziza, B., Correa, Y., Amaral, E. M. H., & Muller, T. (2013, March). Virtual laboratory for 

teaching calculus: An immersive experience. 2013 IEEE Global Engineering Education Conference 

(EDUCON). https://doi.org/10.1109/educon.2013.6530195 

Tas, N., & Bolat, Y. İ. (2022). Bibliometric Mapping   of   Metaverse   in Education. International Journal 

of Technology in Education, 5(3), 440-458. Retrieved from 

http://files.eric.ed.gov/fulltext/EJ1347706.pdf 

Tlili, A., Huang, R., Shehata, B., Liu, D., Zhao, J., Metwally, A. H. S., & Burgos, D. (2022). Is Metaverse in 

education a blessing or a curse: a combined content and bibliometric analysis Smart Learning 

Environments, 9(1), 1-31. https://doi.org/10.1186/s40561-022-00205-x 

http://www.prisma-statement.org/PRISMAStatement/PRISMAStatement


Gamze Mercan, Zümrüt Varol Selçuk 

375 
 

Vaca Barahona, B., Cela Ranilla, J., & Gallardo Echenique, E. E. (2016). The communication in simulated 

learning environments. Retrieved from 

http://repositoriodemo.continental.edu.pe/handle/20.500.12394/7588 

Zawacki-Richter, O., & Latchem, C. (2018). Exploring four decades of research in computers & education. 

Computers & Education, 122, 136–152. https://doi.org/10.1016/j.compedu.2018.04.001 

Zeidler, D. L., Sadler, T. D., Simmons, M. L., & Howes, E. V. (2005). Beyond STS: A research-based 

framework for socioscientific issues education. Science Education, 89(3), 357–377. 

https://doi.org/10.1002/sce.20048 

Zhao, Y., Pino, A. M., & Sánchez, M. C. (2021). Digital competence in higher education research: A 

systematic literature review. Computers & Education, 168, 104212. 

https://doi.org/10.1016/j.compedu.2021.104212 

 

 

Article Information Form 

Authors Notes: This research was presented as an oral paper at the International Education Congress 

(EDUCongress) 2023, hosted by Ankara University from September 20-23, 2023. This work is dedicated 

to my beloved mother, "Leyla Mercan", whose sudden loss on September 20, 2023, brought great 

sorrow. I am grateful for all her contributions to my life and for raising me. This is the last work I 

completed while she was still alive. As the corresponding author, I am honored to keep her memory 

alive in this work.  

Authors Contributions: All authors contributed equally to the writing of this paper. All authors read 

and approved the final manuscript. 

Conflict of Interest Disclosure: No potential conflict of interest was declared by the author. 

Copyright Statement: Authors own the copyright of their work published in the journal and their work 

is published under the CC BY-NC 4.0 license. 

Supporting/Supporting Organizations: No grants were received from any public, private or non-

profit organizations for this research. 

Ethical Approval and Participant Consent: It is declared that during the preparation process of this 

study, scientific and ethical principles were followed and all the studies benefited from are stated in the 

bibliography. 

Plagiarism Statement: This article has been scanned by iThenticate.  

 

 

 


