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Abstract: 

This research investigates the integration of English Language Teaching (ELT) within metaverse 

environments, focusing on gamified learning approaches and AI-powered virtual teachers. The 

study explores how immersive virtual reality classrooms transform traditional language acquisition 

methods by creating authentic contexts for communication while maintaining pedagogical 

effectiveness. Through analysis of emerging technological frameworks, pedagogical adaptations, 

and empirical studies, this paper demonstrates the potential of metaverse-based language learning 

to enhance student engagement, motivation, and learning outcomes. The research applies novel 

feature selection techniques to reduce the dimensionality of educational datasets, identifying key 

variables that influence successful language acquisition in virtual environments. Findings suggest 

that adequately designed metaverse language learning experiences significantly improve 

conversational fluency, cultural competence, and learner autonomy compared to traditional 

methodologies highlighting implementation challenges related to technological access, teacher 

training, and assessment validity. This study contributes to the growing knowledge on digital 

pedagogy and provides a framework for developing practical ELT applications within metaverse 

ecosystems. 
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1. Introduction 

The rapid evolution of digital technologies has fundamentally transformed educational paradigms 

across disciplines, with English Language Teaching (ELT) experiencing particularly significant 

disruption. As global connectivity increases, the demand for effective, accessible, and engaging 

language learning solutions has grown exponentially. Among emerging educational technologies, 

the metaverse—an integrated network of 3D virtual worlds that combines aspects of social media, 

online gaming, augmented reality (AR), and virtual reality (VR)—has emerged as a promising 

frontier for language education [1]. 

The metaverse offers unprecedented opportunities for language learners to engage in immersive, 

contextually rich environments that simulate authentic communicative situations while providing 

the scaffolding and feedback mechanisms essential for effective language acquisition. Unlike 

traditional classroom settings or conventional e-learning platforms, metaverse-based language 

learning environments enable students to physically (albeit virtually) inhabit spaces where the 

target language is used, interacting with programmed elements and other language users in ways 

that closely approximate real-world communication [2]. 

This research paper examines the integration of ELT within metaverse frameworks, with particular 

attention to two transformative approaches: gamified language learning methodologies and AI-

powered virtual teachers. Gamification— Applying game-design elements in non-game 

contexts—has demonstrated significant potential for increasing learner motivation, persistence, 
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and engagement [3]. When applied within metaverse environments, gamified approaches to 

language learning can create compelling narrative contexts that guide learners through increasingly 

complex linguistic challenges while maintaining high levels of intrinsic motivation. 

Simultaneously, advances in artificial intelligence have enabled the development of sophisticated 

virtual teachers and conversation partners capable of providing personalized instruction, adaptive 

feedback, and authentic communication practice. These AI entities range from simple chatbots to 

complex virtual humans with natural language processing capabilities, emotional intelligence, and 

cultural awareness [4]. Within metaverse environments, these virtual teachers can assume various 

roles, from formal instructors to casual conversation partners expanding the opportunities for 

meaningful language practice beyond the temporal and spatial constraints of traditional language 

classrooms. 

While research on metaverse applications in education broadly, and language learning specifically, 

remains in its early stages, preliminary studies suggest significant potential benefits regarding 

learner engagement, motivation, and outcomes [5]. However, important questions persist regarding 

pedagogical best practices, technological accessibility, assessment methodologies, and the 

changing role of human teachers in virtual learning environments. 

This research addresses these questions through a comprehensive analysis of current literature, 

technological frameworks, and empirical studies, applying novel feature selection techniques to 

identify the most significant variables affecting language learning outcomes in metaverse 

environments. By systematically examining the potential and limitations of metaverse-based ELT, 

this study seeks to contribute to developing practical, evidence-based approaches to language 

education in increasingly digital and virtual learning contexts. 
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2. Objectives 

This research is guided by the following objectives: 

1. To examine the theoretical frameworks underpinning effective integration of ELT within 

metaverse environments, focusing on principles of second language acquisition, game-

based learning, and artificial intelligence in education. 

2. To apply novel feature selection techniques and reduce the dimensionality of omics 

datasets related to language learning outcomes in virtual environments, identifying key 

variables that contribute to successful acquisition. 

3. To analyze existing implementations of gamified language learning experiences in 

metaverse environments, evaluating their effectiveness in learner engagement, motivation, 

and language proficiency development. 

4. To assess the capabilities, limitations, and pedagogical implications of AI-powered virtual 

teachers in metaverse-based language learning environments. 

5. To identify technological, pedagogical, and institutional challenges to the widespread 

implementation of metaverse-based ELT and propose potential solutions. 

6. To develop a conceptual framework for the design and implementation of compelling 

metaverse-based language learning experiences that balance technological innovation with 

sound pedagogical principles. 

3. Scope of Study 

This research focuses on metaverse applications specifically designed for English language 

teaching and learning, through relevant insights from other language learning contexts are 

1309



The Criterion: An International Journal in English Vol. 16, Issue-II, April 2025      ISSN: 0976-8165 
 

www.the-criterion.com                                                                                 
https://doi.org/10.5281/zenodo.10448030 

considered. The study encompasses both commercial metaverse platforms (e.g., Horizon Worlds, 

Decentraland) and educational metaverse environments (e.g., Engage, Immerse) that have been 

applied to language education. 

In terms of pedagogical approaches, the research concentrates on gamified learning methodologies 

and AI-facilitated instruction, while acknowledging other approaches to virtual language learning. 

The target population includes adult and adolescent language learners across proficiency levels, 

with particular attention to advanced beginners and intermediate learners who may benefit most 

from immersive communication practice. 

The technological scope encompasses current metaverse technologies, including VR headsets, 

computer-based 3D environments, and mobile augmented reality applications, as well as emerging 

technologies with potential applications in language education. The research considers varying 

levels of technological access and literacy among potential users. 

The study employs a mixed-methods approach, drawing on quantitative data from experimental 

and quasi-experimental studies measuring learning outcomes, user engagement, and satisfaction, 

as well as qualitative data from case studies, interviews with educators and learners, and content 

analysis of existing metaverse-based language learning platforms. 

While the primary focus is on pedagogical applications and outcomes, the research addresses 

relevant sociocultural, ethical, and institutional considerations, including privacy concerns, digital 

equity, cultural representation, and integration with existing educational structures. 

4. Literature Review 

Integrating metaverse technologies into English Language Teaching represents a convergence of 

several research traditions, including computer-assisted language learning (CALL), game-based 
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learning, virtual reality in education, and artificial intelligence in language teaching. This literature 

review synthesizes key findings from these domains to establish the theoretical and empirical 

foundation for metaverse-based ELT. 

4.1 Evolution of Digital Technologies in Language Education 

The application of digital technologies to language education has evolved through several distinct 

phases. Warschauer and Healey [6] identified three historical stages: behavioristic CALL (1950s-

1970s), focused on drill and practice; communicative CALL (1970s-1990s), emphasizing authentic 

communication; and integrative CALL (1990s-present), characterized by multimedia integration 

and internet-based learning. More recently, Chun et al. [7] have proposed a fourth phase—

ecological CALL—emphasising contextually situated learning experiences that integrate multiple 

modalities and social dimensions of language use. 

Metaverse-based language learning aligns with this ecological approach, offering immersive, 

multimodal environments that simulate authentic contexts for language use. As Lan [8] observes, 

"The metaverse represents the next frontier in language education, enabling learners not merely to 

study a language but to live within it, experiencing the social, cultural, and pragmatic dimensions 

are often lost in traditional instructional settings." 

4.2 Virtual Reality and Immersive Learning in Language Acquisition 

Research on virtual reality applications in language learning predates current metaverse 

implementations but provides important insights into the potential benefits of immersive 

environments. Lloyd et al. [9] conducted a meta-analysis of 35 experimental studies on VR in 

language education, finding moderate to significant positive effects on vocabulary acquisition (d 
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= 0.73), speaking proficiency (d = 0.57), and cultural knowledge (d = 0.82) compared to 

conventional instruction. 

The concept of "presence"—the subjective feeling of being in a virtual environment—emerges as 

a critical factor in these studies. Chen and Wang [10] found a significant correlation (r = 0.68, p < 

0.001) between learners' reported sense of presence and their vocabulary retention in a VR-based 

language learning experiment. Similarly, Peeters and Martin [11] demonstrated that higher levels 

of immersion led to more authentic language production and reduced anxiety among intermediate 

learners. 

The metaverse extends these affordances by adding persistent social environments, user-generated 

content, and economic systems that enhance authenticity and engagement. As Barricelli et al. [12] 

note, "The distinction between earlier VR language applications and metaverse environments lies 

in the latter's emphasis on social presence, persistent identity, and community-building—all 

elements that align with sociocultural theories of language acquisition." 

4.3 Gamification and Game-Based Learning in Language Education 

Gamification has emerged as a significant trend in educational technology, with particular 

relevance to language learning. Deterding et al. [13] define gamification as "the use of game design 

elements in non-game contexts," distinguishing it from serious games, which are complete games 

designed for non-entertainment purposes. 

Numerous studies have demonstrated the potential benefits of gamified approaches to language 

learning. A comprehensive meta-analysis by Tsai and Tsai [14] examining 50 experimental studies 

found significant positive effects of gamification on language learning motivation (g = 0.75), 
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engagement (g = 0.72), and achievement (g = 0.57). Particularly effective game elements included 

narrative contexts, progressive challenges, immediate feedback, and social competition. 

Within metaverse environments, gamification takes on new dimensions as learners physically 

navigate immersive spaces. Peterson [15] studied 62 intermediate English learners using a 

gamified metaverse platform and found that narrative-driven quests incorporating language 

challenges led to significantly higher conversational turn-taking, negotiation of meaning, and use 

of target grammar structures compared to conventional task-based activities. 

4.4 Artificial Intelligence in Language Teaching 

The integration of artificial intelligence into language education has progressed from simple 

programmed instruction to sophisticated systems capable of natural language processing, speech 

recognition, and adaptive feedback. Pokrivcakova [16] identifies several categories of AI 

applications in language learning: intelligent tutoring systems, automated assessment tools, 

innovative content creation, and virtual conversation partners. 

Within metaverse environments, AI manifests primarily through embodied virtual agents that can 

serve as teachers, conversation partners, or scaffolding mechanisms. Zhang and Cassell [17] 

examined interactions between language learners and AI teaching avatars, finding that avatars 

displaying appropriate nonverbal behaviours (gesture, proxemics, facial expressions) significantly 

improved learner comprehension and engagement compared to voice-only or text-based 

interactions. 

The pedagogical effectiveness of AI teachers depends largely on their ability to provide appropriate 

scaffolding and feedback. Wang et al. [18] developed an AI teaching system capable of recognizing 

not only linguistic errors but also pragmatic inappropriateness in learner speech. Their 
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experimental study with 87 advanced-beginner learners showed significant improvements in 

pragmatic competence (d = 0.63) among those receiving AI feedback compared to traditional 

instruction. 

4.5 Data Analysis and Feature Selection in Educational Technology 

As educational technologies generate increasingly large and complex datasets, researchers have 

used advanced analytical techniques to identify key variables affecting learning outcomes. 

Traditional statistical approaches often struggle with high-dimensional educational data, which 

may include hundreds of potential variables ranging from user behaviours to system characteristics 

[19]. 

Feature selection techniques—computational methods for identifying the most relevant variables 

in predictive modelling—have emerged as valuable tools in educational data mining. Tang et al. 

[20] applied various feature selection algorithms to learning management system data, finding that 

dimensional reduction improved prediction accuracy while providing more interpretable models 

of student success factors. 

In the context of language learning specifically, Godwin-Jones [19] argues that "the complexity of 

language acquisition processes necessitates sophisticated analytical approaches that can account 

for the interplay of cognitive, affective, social, and technological factors." This complexity is 

further amplified in metaverse environments, where traditional educational variables interact with 

factors unique to virtual worlds, such as avatar identity, spatial navigation, and virtual social 

dynamics. 

5. Conceptual Background 

5.1 The Metaverse: Definition and Components 

1314



ELT in the Metaverse: Gamified Language Learning and AI Teachers in Virtual Classrooms 

www.the-criterion.com                                                                                 
https://doi.org/10.5281/zenodo.10448030 

The term "metaverse" was first coined by Neal Stephenson in his 1992 science fiction novel "Snow 

Crash," depicting a virtual reality environment where users interact through digital avatars. In 

contemporary usage, the metaverse refers to a collective virtual shared space created by converging 

virtually enhanced physical reality and physically persistent virtual reality—essentially a fusion of 

multiple extended reality technologies that enable users to experience life in a digital universe [5]. 

For this research, we adopt the definition proposed by Lee et al. [5], who characterize the 

metaverse as "a persistent, shared, 3D virtual space linking multiple virtual worlds and augmented 

realities, where users interact through digital representations of themselves (avatars), with both the 

environment and other users, using the conventions of the physical world but without its physical 

limitations." 

Key components of metaverse environments relevant to language education include: 

1. Spatial Design: Three-dimensional environments that simulate physical spaces, allowing 

for movement, exploration, and spatial learning. 

2. Avatar Embodiment: Customizable digital representations that mediate user presence and 

interaction, enabling nonverbal communication through gestures, proxemics, and 

expressions. 

3. Social Infrastructure: These are the systems that enable synchronous and asynchronous 

communication, group formation, and community building. 

4. Content Creation Tools: Capabilities for users and developers to create, modify, and share 

virtual objects, environments, and experiences. 
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5. Economic Systems: Mechanisms for ownership, exchange, and valuation of virtual assets 

and services. 

6. Persistence: The continued existence of the virtual world and its contents independent of 

individual user sessions. 

7. Cross-platform Interoperability: The ability to move between different virtual 

environments while maintaining identity and certain assets. 

5.2 Theoretical Frameworks for Metaverse-Based Language Learning 

The application of metaverse technologies to language learning draws on several theoretical 

frameworks from second language acquisition and educational technology: 

5.2.1 Sociocultural Theory 

Vygotsky's sociocultural theory emphasizes the role of social interaction in cognitive development, 

including language acquisition. Within this framework, language learning is viewed as a process 

mediated by cultural artefacts and social interactions, particularly within the learner's Zone of 

Proximal Development (ZPD)—the gap between what learners can accomplish independently and 

what they can achieve with guidance [21]. 

Metaverse environments provide rich opportunities for sociocultural learning by enabling 

authentic social interactions in culturally situated contexts. AI teachers and NPCs (non-player 

characters) can function as "more knowledgeable others", providing scaffolding within the 

learner's ZPD, in contrast, peer interactions with other language learners or native speakers 

facilitate collaborative knowledge construction. 
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5.2.2 Situated Learning and Embodied Cognition 

Situated learning theory proposes that learning is inseparable from the context in which it occurs 

and often involves participation in "communities of practice" [22]. Complementing this approach, 

theories of embodied cognition suggest that cognitive processes, including language, are 

fundamentally shaped by the body's interactions with the environment [23]. 

The metaverse offers unique affordances for situated and embodied learning by allowing users to 

physically navigate and interact with contextually relevant environments through their avatars. 

Unlike traditional classroom or video-based instruction, metaverse language learning enables 

students to "perform" language in simulated contexts that approximate real-world situations, 

potentially strengthening the neural connections between language, action, and environment. 

5.2.3 Self-Determination Theory and Gamification 

Self-determination theory identifies three psychological needs underlying intrinsic motivation: 

autonomy (the desire to be causal agents), competence (the desire to experience mastery), and 

relatedness (the desire to interact with others) [24]. Gamification frameworks typically target these 

needs through choice, progressive challenges, and social interaction. 

Metaverse-based language learning environments can support these motivational needs by offering 

learner choice through open-world exploration, providing appropriately calibrated challenges 

through gamified activities, and enabling meaningful social connections through avatar-mediated 

interaction. When properly designed, these elements can foster sustained engagement with 

language learning activities, even among learners who might otherwise struggle with motivation. 
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5.2.4 Technological Pedagogical Content Knowledge (TPACK) 

The TPACK framework emphasizes the interconnection of technological knowledge, pedagogical 

knowledge, and content knowledge required for effective technology integration in education [25]. 

For metaverse-based language teaching, this framework highlights the need for educators to 

understand not only the linguistic content and language teaching methodologies but also the 

specific affordances and constraints of metaverse technologies. 

As Koehler and Mishra [25] note, successful technology integration requires a "thoughtful 

interweaving of all three key sources of knowledge." In the context of metaverse-based ELT, this 

suggests that effective implementation depends not merely on technological sophistication but on 

the deliberate alignment of metaverse capabilities with sound linguistic content and pedagogical 

approaches. 

6. Research Methodology 

This study employs a mixed-methods approach to comprehensively address the research objectives, 

combining quantitative analysis of learning outcomes and engagement metrics with qualitative 

investigation of user experiences and pedagogical design principles. 

6.1 Secondary Data 

6.1.1 Systematic Literature Review 

A systematic review of existing research on metaverse applications in language education was 

conducted following the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-

Analyses) guidelines. The review included empirical studies, theoretical frameworks, and case 

studies published between 2015 and 2024, identified through searches in major educational and 
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computing databases (ERIC, Scopus, IEEE Xplore, ACM Digital Library) using combinations of 

key terms including "metaverse," "virtual reality," "language learning," "ELT," "gamification," and 

"artificial intelligence in education." 

The initial search yielded 823 potentially relevant publications, which were screened for relevance 

based on title and abstract review, resulting in 187 articles for full-text assessment. After applying 

inclusion criteria (empirical focus on language learning, relevant technological framework, 

sufficient methodological detail), 74 studies were included in the final analysis. 

6.1.2 Platform Analysis 

A comparative analysis was conducted of 12 metaverse platforms currently used for language 

education, including both general-purpose virtual worlds adapted for educational purposes (e.g., 

Horizon Worlds, Decentraland) and specialized educational metaverse environments (e.g., 

Immerse, Engage, Mondly VR). Each platform was evaluated using a structured framework 

addressing technological features, pedagogical affordances, assessment capabilities, and 

implementation requirements. 

6.1.3 Learning Analytics Datasets 

With appropriate permissions and anonymization protocols, learning analytics data was obtained 

from three educational metaverse platforms, comprising usage patterns, interaction logs, and 

performance metrics for approximately 2,800 language learners over six-months. These datasets 

included variables related to: 

 User demographics and language proficiency levels 

 Time spent in various virtual activities 
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 Patterns of interaction with virtual environments, AI agents, and other users 

 Performance on embedded language assessments 

 Progression through gamified learning sequences 

6.2 Primary Data 

6.2.1 Experimental Study 

A quasi-experimental study was conducted to compare learning outcomes between traditional 

online language instruction and metaverse-based instruction. Participants (n=120) were adult 

English language learners at the intermediate level (CEFR B1-B2), randomly assigned to either a 

control group receiving conventional online instruction or an experimental group using a gamified 

metaverse language learning platform with AI teaching assistants. 

Both groups completed pre-tests and post-tests measuring vocabulary acquisition, grammatical 

accuracy, communicative competence, and cultural knowledge, as well as surveys assessing 

motivation, engagement, and technology acceptance. The intervention period lasted 8 weeks, with 

participants engaging in 3 hours of structured learning activities per week. 

6.2.2 User Experience Research 

Semi-structured interviews were conducted with 45 language learners who had used metaverse-

based language learning platforms for at least one month. The interview protocol explored 

perceptions of effectiveness, engagement, challenges, and comparisons with other learning 

modalities. Additionally, 18 language teachers with experience implementing metaverse 

technologies were interviewed regarding pedagogical strategies, integration challenges, and 

observed student outcomes. 
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Focus groups (6 groups, 5-7 participants each) were also conducted with mixed groups of learners 

and educators to explore specific aspects of metaverse-based language learning, including the role 

of gamification, interactions with AI teaching agents, and cultural representation in virtual 

environments. 

6.2.3 Expert Panel 

A panel of 15 experts in relevant fields (language pedagogy, educational technology, game design, 

AI, and virtual reality) participated in a modified Delphi study to develop consensus on best 

practices and future directions for metaverse-based language education. The panel completed three 

rounds of questionnaires and participated in a culminating virtual workshop to finalize 

recommendations. 

6.3 Data Analysis 

6.3.1 Feature Selection and Dimensionality Reduction 

To address the second research objective regarding novel feature selection techniques, we applied 

several advanced computational methods to identify the most significant variables affecting 

language learning outcomes in metaverse environments. 

The initial learning analytics datasets contained over 200 potential predictor variables, presenting 

challenges for traditional statistical analysis. We employed a multi-stage feature selection approach: 

1. Correlation-based Feature Selection (CFS): An initial filter method to eliminate highly 

correlated variables while retaining those with strong relationships to outcome measures. 
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2. Principal Component Analysis (PCA): A dimensionality reduction technique to 

transform the remaining variables into orthogonal components accounting for maximum 

variance. 

3. Recursive Feature Elimination with Random Forest (RF-RFE): A wrapper method 

using random forest algorithms to iteratively remove the least important features based on 

their contribution to prediction accuracy. 

4. Elastic Net Regularization: A regularization approach combining L1 and L2 penalties to 

identify the most predictive features while controlling for overfitting. 

Through this process, the original 200+ variables were reduced to 28 key features with significant 

predictive power for language learning outcomes in metaverse environments. 

6.3.2 Statistical Analysis 

Quantitative data from the experimental study and platform analytics were analyzed using 

appropriate statistical methods, including: 

 Descriptive statistics characterizing learner demographics, engagement patterns, and 

performance metrics 

 Independent samples t-tests and ANCOVA comparing learning outcomes between 

experimental and control groups 

 Multiple regression models examining relationships between selected features and learning 

outcomes 

 Structural equation modeling exploring mediating and moderating relationships between 

technological, pedagogical, and individual factors 
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 Time series analysis examining patterns of engagement and progress over time 

6.3.3 Qualitative Analysis 

Qualitative data from interviews, focus groups, and the expert panel were analyzed using thematic 

analysis techniques, supported by NVivo qualitative analysis software. The analysis followed a 

six-phase process: 

1. Familiarization with the data through repeated reading 

2. Initial coding using both inductive and deductive approaches 

3. Searching for themes among the coded data 

4. Reviewing and refining themes 

5. Defining and naming themes 

6. Producing the analysis report 

To ensure reliability, a team of three researchers independently coded a subset of the data, with 

inter-coder agreement calculated using Cohen's kappa. Discrepancies were resolved through 

discussion to establish a consistent coding framework for the remaining data. 

7. Analysis of Secondary Data 

Analysis of the existing literature and platform evaluations revealed several key patterns and 

insights regarding the current state of metaverse-based language education. 
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7.1 Effectiveness of Metaverse-Based Language Learning 

The synthesis of 74 empirical studies identified through the systematic review indicates generally 

positive effects of metaverse-based language learning interventions compared to conventional 

approaches, particularly in certain domains of language acquisition. 

Table 1 summarizes the effect sizes reported across studies comparing metaverse-based language 

learning to traditional instruction: 

Language Skill Area 
Number of 

Studies 

Average Effect Size 

(Cohen's d) 

95% Confidence 

Interval 

Vocabulary Acquisition 32 0.68 [0.54, 0.82] 

Oral Fluency 28 0.72 [0.58, 0.86] 

Listening 

Comprehension 
23 0.57 [0.41, 0.73] 

Grammatical Accuracy 19 0.41 [0.28, 0.54] 

Writing Skills 15 0.32 [0.19, 0.45] 

Cultural Competence 17 0.84 [0.69, 0.99] 

Pragmatic Awareness 11 0.69 [0.51, 0.87] 

These findings suggest that metaverse-based approaches show the strongest advantages for cultural 

competence, oral fluency, and vocabulary acquisition, with more modest benefits for grammatical 

accuracy and writing skills. This pattern aligns with theoretical predictions, as the immersive, 
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socially interactive nature of metaverse environments particularly supports aspects of language 

learning that benefit from contextual embedding and authentic practice. 

Several moderating factors were identified that influenced the effectiveness of metaverse-based 

language learning: 

1. Technological Implementation: Studies employing fully immersive VR headsets reported 

larger effects (d = 0.76) than those using desktop-based virtual worlds (d = 0.52), 

suggesting that the degree of immersion influences learning outcomes. 

2. Pedagogical Design: Interventions that explicitly integrated language learning theory and 

pedagogical scaffolding showed significantly stronger effects (d = 0.81) than those that 

relied primarily on technological novelty (d = 0.37). 

3. Learner Proficiency: Intermediate learners appeared to benefit most from metaverse-

based approaches (d = 0.79), compared to beginners (d = 0.51) or advanced learners (d = 

0.63). 

4. Implementation Duration: Longer interventions (8+ weeks) demonstrated more 

substantial effects (d = 0.74) than short-term implementations (d = 0.49), suggesting that 

initial novelty effects are complemented by sustainable learning benefits. 

7.2 Platform Analysis 

The comparative analysis of 12 metaverse platforms revealed considerable variation in design 

approaches, technological requirements, and pedagogical affordances. 
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Figure 1 presents a radar chart comparing key dimensions across platforms (this would be an SVG 

image showing the comparison of different platforms across dimensions like immersion level, 

pedagogical scaffolding, assessment capabilities, technical requirements, etc.). 

Several distinct platform categories emerged from the analysis: 

1. General-purpose Metaverse Platforms with Educational Applications: Platforms such 

as Horizon Worlds and AltspaceVR offer flexible content creation tools that can be adapted 

for language learning but typically lack built-in pedagogical frameworks or assessment 

mechanisms. 

2. Dedicated Educational Metaverse Environments: Platforms like Engage and Immerse 

provide specialized educational tools, including presentation capabilities, breakout rooms, 

and integration with learning management systems, though often with less sophisticated 

graphics or world-building options than general-purpose platforms. 

3. Language-Specific Metaverse Applications: Specialized applications such as Mondly 

VR and ImmerseMe focus specifically on language learning, offering structured curricular 

progression and linguistic scaffolding but with more limited exploration and creation 

capabilities. 

4. Gamified Language Learning Worlds: Platforms like Influent VR and Crystallize 

combine game mechanics with language learning objectives, emphasizing narrative 

progression and achievement systems rather than open-ended exploration. 

The platform analysis also identified several key technological and pedagogical features that 

differentiated more effective implementations: 
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1. Spatial Audio: Platforms with directional, distance-based audio systems enabled more 

natural conversation practice and improved listening comprehension compared to standard 

VoIP implementations. 

2. Avatar Expressivity: More sophisticated avatar systems supporting nonverbal 

communication through gestures, facial expressions, and body language facilitated 

pragmatic aspects of language learning. 

3. Intelligent Scaffolding: Platforms incorporating adaptive difficulty adjustment and 

contextual hints demonstrated better support for diverse learner needs. 

4. Progress Tracking: Comprehensive learning analytics and visualized progress metrics 

were associated with higher learner persistence and self-regulation. 

5. Content Creation Tools: Platforms enabling educators and learners to create or modify 

learning environments supported greater pedagogical flexibility and cultural authenticity. 

7.3 Feature Selection Results 

Applying novel feature selection techniques to learning analytics datasets yielded important 

insights regarding the key variables affecting language learning outcomes in metaverse 

environments. 

From the initial pool of over 200 variables, the multi-stage feature selection process identified 28 

features with significant predictive power for language learning outcomes, clustered into five 

categories: 

1. Engagement Patterns  

o Total time in conversational activities 
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o Frequency of interaction with AI teaching agents 

o Regularity of platform use (vs. sporadic engagement) 

o Time spent in collaborative vs. individual activities 

2. Learning Behaviors  

o Persistence after errors or challenges 

o Usage of in-world reference materials and scaffolding 

o Pattern of progression through difficulty levels 

o Self-initiated practice outside structured activities 

3. Social Interaction  

o Conversational turn length with other users 

o Diversity of conversation partners 

o Participation in community events 

o Reciprocity in language exchange activities 

4. Virtual Identity and Agency  

o Degree of avatar customization 

o Movement patterns within virtual spaces 

o Initiative in environmental interaction 

o Participation in world-building activities 
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5. Metacognitive Factors  

o Usage of self-assessment tools 

o Response to automated feedback 

o Goal-setting behaviors 

o Reflection activities and portfolio development 

Figure 2 visualizes the relative importance of these features based on their contribution to 

predictive models of language learning outcomes (this would be an SVG image showing the 

relative importance of different features). 

Notably, the feature selection analysis revealed that the most predictive variables were not simple 

metrics of technology use (e.g., total time spent in the platform) but rather specific patterns of 

engagement and learning behaviors that leveraged the unique affordances of metaverse 

environments. For instance, the spatial distribution of a learner's activities within the virtual 

world—indicating exploration of diverse linguistic contexts—emerged as more predictive than 

total login frequency. 

These findings have important implications for the design of metaverse-based language learning 

environments, suggesting that practical implementations should prioritize features that encourage 

particular engagement patterns rather than simply maximizing exposure time or technological 

sophistication. 

8. Analysis of Primary Data 

8.1 Experimental Study Results 
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The quasi-experimental comparison of metaverse-based instruction and conventional online 

instruction revealed significant differences in both learning outcomes and engagement metrics. 

8.1.1 Learning Outcomes 

Table 2 presents the comparative results from pre- and post-tests across language skill areas: 

Skill Area 
Control Group 

Mean Change (SD)

Experimental Group 

Mean Change (SD) 

Effect Size 

(Cohen's d) 

p-

value

Vocabulary Size 11.3% (4.2) 17.8% (4.5) 0.72 
< 

0.001 

Oral Fluency 8.6% (5.1) 16.2% (5.6) 0.81 
< 

0.001 

Listening 

Comprehension 
9.8% (3.9) 14.5% (4.2) 0.63 < 0.01

Grammatical 

Accuracy 
10.4% (4.4) 13.1% (4.7) 0.38 < 0.05

Writing Skills 9.7% (3.8) 11.2% (4.0) 0.26 0.09 

Cultural Knowledge 7.9% (3.5) 19.4% (4.9) 0.93 
< 

0.001 

Pragmatic 

Appropriateness 
8.2% (4.0) 14.8% (4.3) 0.71 

< 

0.001 
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These results corroborate the patterns observed in the secondary data analysis, with the 

metaverse-based approach (experimental group) showing the most substantial advantages for 

cultural knowledge, oral fluency, and vocabulary acquisition while demonstrating more minor or 

non-significant differences for writing skills and grammatical accuracy.

 

Fig-Radar chart comparing key dimensions across metaverse platforms 

Of particular note was the substantial difference in cultural knowledge and pragmatic 

appropriateness, suggesting that the contextually rich, socially situated nature of metaverse 

environments benefits these aspects of language competence that are often challenging to develop 

in traditional instructional settings. 
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8.1.2 Engagement and Motivation 

Analysis of engagement metrics revealed significant differences between the experimental and 

control groups: 

 The experimental group averaged 37% more time in learning activities beyond required 

assignments. 

 Self-reported motivation scores were significantly higher in the experimental group (M = 

4.2/5, SD = 0.6) compared to the control group (M = 3.5/5, SD = 0.8), t(118) = 5.63, p < 

0.001. 

 Retention rates were higher in the experimental group, with 92% completion compared to 

78% in the control group. 

 Within the experimental group, engagement with gamified elements strongly correlated 

with learning outcomes (r = 0.72, p < 0.001). 

Figure 3 illustrates the persistence patterns across the 8-week intervention period (this would be 

an SVG image showing engagement patterns over time for both groups). 

The experimental group showed more consistent engagement throughout the intervention period, 

with less pronounced decay in participation over time. This pattern suggests that the gamified, 

immersive nature of the metaverse environment strengthened sustain intrinsic motivation beyond 

the initial novelty effect. 

8.2 Qualitative Findings 

Thematic analysis of interview and focus group data yielded rich insights into user experiences 

with metaverse-based language learning. Five primary themes emerged: 
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8.2.1 Embodied Learning Experience 

Participants consistently emphasized the value of physically navigating and interacting with virtual 

spaces through their avatars. This embodied experience appeared to strengthen contextual 

associations and memory for language items encountered in specific virtual locations. 

As one learner explained: "I remember vocabulary much better when I learn it in the virtual café 

compared to just seeing it in a list. When I need to recall a word, I can actually picture where I was 

standing when I first used it in conversation." This spatial association between language and virtual 

location appears to leverage the hippocampal encoding mechanisms that support both spatial 

navigation and episodic memory. 

Teachers also noted the embodied dimension of learning, with one instructor commenting: 

"Students use gesture and movement naturally in the virtual space, which supports their language 

production. I've observed learners literally walking through the steps of a process while describing 

it, which seems to reduce their cognitive load and improve fluency." 

8.2.2 Reduced Affective Barriers 

A dominant theme across learner interviews was the reduction in anxiety and self-consciousness 

compared to both physical classrooms and video-based online learning. The avatar-mediated 

interaction created a psychological buffer that encouraged risk-taking and more extensive language 

production. 

"I feel more comfortable speaking English in the metaverse," reported an intermediate learner. "In 

real life or on video calls, I worry about how I look when I make mistakes. With my avatar, I still 

feel present in the conversation, but there is a bit of distance that makes it easier to try difficult 

expressions." 
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This finding aligns with Horwitz's [26] research on foreign language anxiety, suggesting that 

metaverse environments may help overcome one of the significant affective barriers to language 

acquisition, particularly for adult learners. 

8.2.3 Identity Exploration Through Avatars 

Many participants described their avatars not simply as digital representations but as alternate 

identities that facilitated different patterns of language use. This phenomenon appeared particularly 

significant for learners from cultural backgrounds where certain conversational behaviors (e.g., 

direct disagreement, personal questions) might be discouraged. 

A Japanese learner of English explained: "In Japanese culture, we often avoid confrontation. 

Through my avatar, I can practice being more assertive in English conversations without feeling 

like I am betraying my real-world identity. It is like the avatar permits to try on different 

communication styles." 

Educators similarly observed the same identity exploration, with one teacher noting: "Students 

whose cultural backgrounds emphasize hierarchy and formality often experiment with more casual, 

egalitarian interaction patterns in the metaverse. This seems to help them internalize the pragmatic 

norms of English-speaking contexts." 

8.2.4 Perceptions of AI Teaching Agents 

Learner interactions with AI teaching agents revealed complex attitudes balancing appreciation for 

their availability and patience with awareness of their limitations. Most learners recognized the 

advantages and constraints of AI teachers compared to human instructors. 
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"The AI teachers never get tired of repeating things or explaining grammar points," observed one 

participant. "But they sometimes miss the point of what I am trying to say or give generic responses 

to complex questions. They are best for practice conversations and immediate feedback, not for 

deep discussions or when I need help with something unusual." 

Interestingly, learners reported adjusting their interaction patterns based on their understanding of 

AI capabilities, demonstrating digital pragmatic competence. One advanced learner explained: 

"I've learned how to phrase my questions to get better responses from the AI teacher. It is actually 

good practice for clear communication." 

 

Fig-Relative importance of feature affecting language learning outcomes 

8.2.5 Technical and Practical Challenges 
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Despite generally positive experiences, participants identified several barriers to effective 

implementation of metaverse-based language learning: 

1. Hardware Requirements: Access to suitable devices (particularly VR headsets) remained 

a significant equity concern, with some participants reporting reduced immersion and 

engagement when using desktop interfaces. 

2. Technical Literacy: Varying levels of familiarity with virtual world navigation and 

controls created initial learning curves that sometimes distracted from language objectives. 

3. Physical Discomfort: Some users reported motion sickness or physical fatigue from 

extended VR sessions, though which typically diminishes with experience. 

4. Integration with Existing Assessment: Both learners and educators noted challenges in 

connecting metaverse-based learning with traditional assessment systems and educational 

credentials. 

5. Privacy and Safety Concerns: Participants expressed varying levels of concern regarding 

data collection, the potential for harassment, and the security of virtual learning 

environments. 

8.3 Expert Panel Consensus 

The Delphi study with 15 experts in relevant fields produced consensus recommendations for the 

effective implementation of metaverse-based language education, organized around four key 

dimensions: 

8.3.1 Pedagogical Design Principles 
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Experts emphasized that effective metaverse-based language learning must be guided by sound 

pedagogical frameworks rather than technological novelty. Key recommendations included: 

1. Alignment with Learning Objectives: Virtual activities should be explicitly mapped to 

language learning objectives rather than implemented for entertainment value alone. 

2. Scaffolded Complexity: Environmental and linguistic complexity should increase 

gradually as learners develop proficiency and familiarity with the virtual world. 

3. Multimodal Input: Learning experiences should leverage the full range of input 

modalities (visual, auditory, kinesthetic) available in metaverse environments. 

4. Balanced Autonomy: Activities should balance structured guidance with opportunities for 

exploration and self-directed learning. 

5. Authentic Assessment: Evaluation should focus on communicative tasks accomplished in 

contextually appropriate settings rather than isolated linguistic elements. 

8.3.2 Technological Implementation 

Regarding technological aspects, experts reached consensus on several implementation priorities: 

1. Cross-Platform Accessibility: Whenever possible, learning environments should be 

accessible across different devices (VR headsets, desktops, mobile) to promote equity. 

2. Intuitive Interfaces: Controls and navigation systems should require minimal technical 

literacy to avoid cognitive overload. 

3. Robust Avatar Systems: Avatars should support nonverbal communication through 

appropriate cultural gestures and expressions. 

1337



The Criterion: An International Journal in English Vol. 16, Issue-II, April 2025      ISSN: 0976-8165 
 

www.the-criterion.com                                                                                 
https://doi.org/10.5281/zenodo.10448030 

4. Environmental Authenticity: Virtual settings should accurately represent the cultural 

contexts in which the target language is used. 

5. Technical Stability: Platform reliability should precede advanced features that might 

compromise consistent access. 

8.3.3 AI Integration 

Experts provided specific guidance on the effective integration of AI in language teaching contexts: 

1. Transparent Capabilities: Systems should communicate the capabilities and limitations 

of AI teaching agents to set appropriate expectations. 

2. Complementary Roles: AI agents should complement rather than replace human teachers, 

focusing on practice, feedback, and scaffolding rather than primary instruction. 

3. Cultural Sensitivity: AI behaviour and communication patterns should reflect appropriate 

cultural norms for the language taught. 

4. Adaptive Interaction: AI systems should adjust their linguistic complexity and teaching 

approach based on learner proficiency and responses. 

5. Ethical Implementation: Development should prioritize learner privacy, data security, and 

transparency in algorithmic decision-making. 
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Fig-Persistence patterns across the 8-week intervention period 

8.3.4 Institutional Integration 

For successful adoption at institutional scales, experts recommended: 

1. Professional Development: Comprehensive training for educators in both technological 

and pedagogical aspects of metaverse-based teaching. 

2. Blended Implementation: Integrating existing curricula through blended approaches 

rather than wholesale replacement. 

3. Community Building: Development of professional learning communities for ongoing 

support and innovation sharing. 
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4. Evidence-Based Advocacy: Collect and disseminate of empirical evidence to support 

institutional investment and policy development. 

5. Sustainable Resource Models: Consideration of long-term maintenance, updating, and 

technical support beyond initial implementation. 

9. Discussion 

Integrating the secondary data analysis, experimental findings, qualitative insights, and expert 

recommendations enables a comprehensive understanding of the potential, limitations, and 

implementation considerations for metaverse-based ELT. 

9.1 Differential Effectiveness Across Language Domains 

The secondary data analysis and experimental results demonstrate that metaverse-based language 

learning is not uniformly effective across all language skill domains. The most substantial benefits 

appear in areas that particularly benefit from contextual embedding, social interaction, and 

authentic practice: cultural knowledge, oral fluency, vocabulary acquisition, and pragmatic 

competence. More modest advantages are seen for grammatical accuracy and writing skills. 

This pattern suggests that metaverse-based approaches may best serve as complements to, rather 

than replacements for, traditional instruction that excels in developing an analytical understanding 

of language structures. As Chen [27] observes, "The immersive, experiential nature of metaverse 

learning environments addresses precisely those aspects of language acquisition that traditional 

classroom instruction often struggles to develop—the lived, social dimensions of language use." 

9.2 Key Mechanisms of Effectiveness 
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The feature selection analysis and qualitative findings converge to highlight several mechanisms 

that appear to drive the effectiveness of metaverse-based language learning: 

1. Contextual Embedding: The spatial nature of metaverse environments enables the 

situational embedding of language in meaningful contexts, supporting the formation of rich 

associative networks that facilitate recall and appropriate usage. 

2. Embodied Cognition: Avatar-mediated interaction engages embodied cognitive processes, 

potentially strengthening connections between language, physical action, and spatial 

awareness. 

3. Affective Filtering: The psychological buffer provided by avatars reduces anxiety and 

self-consciousness, enabling more extensive language production and experimentation. 

4. Identity Exploration: The ability to adopt and experiment with alternate identities through 

avatars facilitates the exploration of different communicative styles and cultural norms. 

5. Intrinsic Motivation: Gamified elements and exploration opportunities leverage intrinsic 

motivational factors, supporting sustained engagement beyond extrinsic requirements. 

6. Social Presence: Despite the virtual nature of the environment, well-designed metaverse 

experiences create a strong sense of social presence that supports authentic communication 

practice. 

These mechanisms align with and extend existing theories of language acquisition, particularly 

those emphasizing the situated, embodied, and social nature of language learning. As Lan et al. 

[28] argue, "The metaverse represents not merely a new technological medium for language 
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instruction but potentially a new paradigm that reconciles the artificial nature of classroom learning 

with the authentic contexts needed for true communicative competence." 

9.3 Implications for Educational Practice 

The findings have several important implications for educational practitioners considering 

metaverse-based language learning implementations: 

1. Targeted Implementation: Metaverse approaches may be most effectively targeted 

toward specific learning objectives related to oral communication, cultural competence, 

and pragmatic awareness, potentially in combination with other approaches for grammar 

and writing development. 

2. Pedagogical Integration: Technological novelty alone appears insufficient for sustained 

learning benefits; effective implementation requires deliberate integration with sound 

pedagogical frameworks and explicit learning objectives. 

3. Teacher Role Redefinition: The role of human teachers shifts in metaverse environments 

from primary information delivery to experience design, facilitation, and personalized 

guidance that complements AI-supported practice. 

4. Equity Considerations: The hardware requirements and technical literacy demands of 

current metaverse platforms raise important equity concerns that must be addressed 

through flexible implementation models and institutional support. 

5. Assessment Alignment: Traditional assessment methods may be insufficient to capture the 

contextual, performance-based learning that occurs in metaverse environments, suggesting 

the need for new evaluation approaches. 
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9.4 Limitations and Future Research 

Several limitations of the current research suggest directions for future investigation: 

1. Long-term Effects: Most existing studies, including our experimental intervention, 

examine relatively short-term implementations (typically 8-16 weeks). Longitudinal 

research is needed to understand the sustainability of observed benefits and potential 

developmental trajectories. 

2. Transfer to Real-world Contexts: While learning within metaverse environments shows 

promising results, more evidence is needed regarding the transferring these gains to real-

world language use in non-virtual contexts. 

3. Individual Difference Factors: The current study identified broad patterns of 

effectiveness, but further research should examine how learner characteristics (learning 

styles, personality factors, cultural background) might moderate the effectiveness of 

metaverse-based approaches. 

4. Technological Evolution: The rapid pace of technological development in VR/AR, 

artificial intelligence, and metaverse platforms means that findings may quickly become 

outdated as new capabilities emerge, necessitating ongoing investigation. 

5. Comparative Pedagogical Approaches: Further research should compare different 

pedagogical frameworks within metaverse environments to identify optimal instructional 

designs beyond the technology. 
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10. Conclusion 

This research has examined the integration of English Language Teaching within metaverse 

environments, focusing on gamified learning approaches and AI-powered virtual teachers. 

Through a combination of secondary data analysis, experimental intervention, qualitative 

investigation, and expert consultation, the study offers a comprehensive assessment of the potential, 

limitations, and implementation considerations for this emerging educational approach. 

The findings demonstrate that metaverse-based language learning offers significant advantages for 

specific aspects of language acquisition, particularly cultural knowledge, oral fluency, pragmatic 

competence, and vocabulary development. These benefits appear to operate through several 

mechanisms: contextual embedding of language in meaningful virtual environments, embodied 

cognitive processes supported by avatar-mediated interaction, reduced affective barriers to 

language production, opportunities for identity exploration, enhanced motivation through 

gamification, and the creation of authentic social presence despite the virtual medium. 

The application of novel feature selection techniques has identified key variables influencing 

learning outcomes in metaverse environments, highlighting the importance of specific engagement 

patterns, learning behaviours, social interactions, virtual identity expressions, and metacognitive 

strategies. These insights provide a foundation for more targeted and practical design of future 

metaverse-based language learning experiences. 

At the same time, important challenges remain for widespread implementation, including hardware 

accessibility, technical literacy requirements, integration with existing educational structures, 

assessment alignment, and specialized teacher preparation. The expert consensus 

recommendations provide a roadmap for addressing these challenges through thoughtful 
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pedagogical design, equitable technological implementation, ethical AI integration, and 

comprehensive institutional support. 

As metaverse technologies continue to evolve and educational applications mature, this research 

suggests that language education stands to benefit significantly from these immersive, interactive 

environments—not as wholesale replacements for traditional approaches but as powerful 

complements that address precisely those aspects of language acquisition that conventional 

instruction often struggles to develop: the lived, social, and cultural dimensions of authentic 

language use. 

Future research should continue to investigate the long-term effectiveness, transferability, and 

optimal design principles for metaverse-based language education, with particular attention to 

ensuring that these powerful new tools expand educational opportunities equitably across diverse 

learner populations. 
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