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Abstract 

This systematic literature review examines the convergence of Virtual Reality (VR) and Artificial 

Intelligence (AI) in gaming environments from 2020 to 2025, focusing on their applications across 

entertainment, education, and therapeutic contexts. Following PRISMA guidelines, 87 peer-

reviewed studies were analyzed through thematic, bibliometric, and network analysis using 

VOSviewer software. Four major themes emerged: immersive technology integration and user 

experience enhancement; adaptive AI mechanisms and personalized experiences; emotional 

engagement and social interaction; and educational and therapeutic applications. The findings 

reveal that successful VR-AI integration significantly enhances user immersion through 

sophisticated technological approaches while extending beyond entertainment into educational skill 

acquisition and therapeutic interventions for conditions such as PTSD. Implementation challenges 

include technical limitations (68% of studies), user-centered issues (61%), and development barriers 

(53%). Bibliometric analysis demonstrates an evolution from technological development research 

toward user-centered applications, particularly in emerging areas like the metaverse. The review 

concludes that effective VR-AI integration requires holistic implementation approaches addressing 

technological, psychological, and domain-specific factors simultaneously. These findings provide 

valuable insights for developers, educators, healthcare professionals, and policymakers seeking to 

leverage these transformative technologies. 
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1. INTRODUCTION 

The convergence of Virtual Reality (VR) and Artificial Intelligence (AI) is 

fundamentally transforming the gaming landscape, creating unprecedented levels of 

immersion, interactivity, and dynamism in gameplay experiences. This technological 

integration has not only reshaped how players engage with games but has also expanded 

applications beyond entertainment into fields such as education, healthcare, and therapy. The 

synergistic relationship between VR's immersive environments and AI's adaptive 

capabilities has opened new frontiers in user experience, learning methodologies, and 

therapeutic interventions, warranting a comprehensive analysis of current advancements and 

future directions. 
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VR technology creates vivid, multisensory environments that transport users into 

uniquely crafted worlds, enhancing their experiences through sophisticated visual and 

auditory stimuli. As (Felix et al., 2023) note, immersive virtual reality (IVR) allows users to 

interact directly with engaging content, fostering a profound connection to virtual 

environments. Recent technological advancements have significantly improved VR systems' 

visual fidelity, motion tracking capabilities, and wireless functionality, making them 

increasingly accessible and user-friendly. These improvements have contributed to richer, 

more detailed immersive experiences that allow players to navigate complex virtual worlds 

with enhanced realism, deepening emotional engagement and enjoyment (Choudhury et al., 

2023). 

Concurrently, AI advancements have revolutionized game development by 

introducing intelligent algorithms that learn and adapt to player behavior in real-time. These 

algorithms analyze player interactions and dynamically adjust various aspects of gameplay, 

including difficulty levels, content delivery, and narrative progression. This responsiveness 

ensures that gaming experiences remain stimulating and rewarding, tailored to individual 

capabilities and preferences (Waghale et al., 2024). Moreover, AI has enabled the creation 

of lifelike non-player characters (NPCs) with advanced behavioral patterns and 

conversational abilities, contributing to richer narrative experiences and more meaningful 

interactions within game worlds (Rapaka et al., 2025); (Campitiello et al., 2024). 

When these technologies converge, they create symbiotic relationships that amplify 

their respective strengths. AI enhances VR simulations by providing intelligent NPCs that 

respond and adapt to player actions in real-time, while VR provides AI with immersive 

environments where its adaptive algorithms can create more profound and engaging user 

experiences. This integration facilitates personalized content delivery, which has become 

increasingly essential in both gaming and educational VR applications, as tailored 

experiences significantly boost user satisfaction and retention (Rapaka et al., 2025) 

Despite the rapidly growing body of research exploring VR and AI integration in 

gaming contexts, there remains a lack of comprehensive systematic reviews that synthesize 

findings across diverse applications, technological implementations, and user outcomes. As 

the field continues to evolve at an accelerating pace, there is an urgent need to consolidate 

existing knowledge, identify patterns and trends in research, and highlight gaps that require 

further investigation. This systematic review aims to address this need by providing a 

structured analysis of current literature on VR-AI integration in gaming, with particular 

attention to applications in education, therapy, and entertainment. 

The justification for conducting this systematic review extends beyond mere academic 

interest. The gaming industry represents a significant economic sector with far-reaching 

cultural influence, and the integration of VR and AI technologies is reshaping its trajectory. 

Understanding the implications of these technological advancements is crucial for 

developers, educators, healthcare professionals, and policymakers who seek to harness their 
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potential benefits while mitigating potential risks. Furthermore, as these technologies 

become more sophisticated and accessible, their applications continue to diversify, 

necessitating a comprehensive understanding of their current state and future possibilities. 

Educational applications of VR-AI integration illustrate the transformative potential 

of these technologies beyond entertainment. VR environments can simulate complex real-

world situations—such as medical training scenarios—allowing learners to practice skills in 

controlled settings without real-world consequences (Li et al., 2025). AI contributes to these 

educational VR experiences by dynamically adjusting task complexity as learners improve, 

fostering effective, tailored learning environments (Beatini et al., 2024). The integration of 

AI can also facilitate rich, interactive narratives where users engage with AI-powered 

characters that respond to queries and evolve based on interactions, enriching instructional 

scenarios (Tucek, 2024). As (Rapaka et al., 2025) demonstrate, these technologies work in 

tandem to revolutionize learning environments by allowing students to engage with complex 

subjects in immersive contexts, enhancing cognitive retention and facilitating understanding. 

In therapeutic contexts, the application of VR and AI extends to mental health 

interventions, where they provide immersive therapy sessions that assist users in confronting 

fears or practicing social scenarios in safe settings (Baugerud et al., 2025). AI-driven VR 

environments can create scenarios that help users address conditions such as PTSD and 

anxiety disorders while being guided by intelligent agents, providing a safe space for gradual 

exposure. The combination of immersive VR environments with adaptive AI represents a 

powerful tool for personal growth and rehabilitation (Hamid et al., 2022), underscoring these 

technologies' potential to transform healthcare practices. 

However, the increasing integration of VR and AI in gaming also raises important 

ethical considerations and challenges. The psychological impacts of engaging with AI-

driven avatars in virtual scenarios, while potentially enhancing empathy and social 

understanding (Henz, 2022), also raise questions about the boundaries between virtual and 

real experiences. Concerns exist regarding AI's increasing role in personalizing and 

controlling user experiences (Shao et al., 2023); (Choudhury et al., 2023), including issues 

related to privacy, autonomy, and potential manipulation. As these technologies become 

more sophisticated and pervasive, addressing these ethical dimensions becomes increasingly 

important for responsible development and implementation. 

The primary objective of this systematic review is to comprehensively analyze current 

research on the integration of VR and AI in gaming, with particular focus on how this 

technological convergence enhances immersion, interactivity, and user engagement across 

various applications. This review aims to address the following research questions: 

1. How do current implementations of AI enhance immersion and user experience in 

VR gaming environments? 

2. What adaptive mechanisms and algorithms are being employed to create 

personalized gameplay experiences in VR environments? 
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3. How are VR-AI integrated systems being applied in educational and therapeutic 

contexts, and what outcomes have been observed? 

4. What are the key technological challenges and ethical considerations associated with 

VR-AI integration in gaming? 

5. What emerging trends and future directions characterize the evolving landscape of 

VR-AI integration in gaming? 

The scope of this review encompasses peer-reviewed research published between 2020 

and 2025, focusing on studies that explicitly address the integration of VR and AI 

technologies in gaming contexts. This includes various applications spanning entertainment, 

education, and therapeutic interventions. The review examines different types of VR 

implementations (fully immersive, semi-immersive, and non-immersive) and various AI 

approaches (including machine learning, natural language processing, computer vision, and 

reinforcement learning). Studies focusing solely on either VR or AI, without addressing their 

integration, fall outside the scope of this review, as do studies published before 2020, which 

may not reflect current technological capabilities and applications. 

This systematic review makes several significant contributions to the field. First, it 

provides a comprehensive synthesis of current knowledge on VR-AI integration in gaming, 

consolidating findings from diverse research streams into a cohesive framework. Second, it 

identifies patterns, trends, and gaps in the literature, highlighting areas that require further 

investigation and development. Third, it analyzes the multifaceted applications of these 

technologies across different domains, illustrating their versatility and potential impact. 

Fourth, it examines the challenges and ethical considerations associated with VR-AI 

integration, promoting responsible development and implementation practices. Finally, it 

offers insights into future directions and possibilities, guiding researchers, developers, and 

practitioners in navigating this rapidly evolving technological landscape. 

AI's role in creating adaptive gaming experiences represents a particularly significant 

advancement. Through machine learning techniques, AI can assess player behavior and skill 

level, adjusting challenges accordingly to fit unique gaming styles and emotional responses 

(Waghale et al., 2024). This customization maintains player interest and motivation while 

enhancing personal investment in gameplay (Choudhury et al., 2023). Studies have shown 

that players experiencing responsive game mechanics report higher levels of satisfaction and 

retention, reinforcing the benefits of tailored gameplay experiences (Maury-Castañeda et al., 

2023). Furthermore, systems employing reinforcement learning enable player retention 

strategies that ensure games evolve alongside their audience, dynamically adjusting 

challenges to suit changing player skills over time. This feature aligns with educational 

theories emphasizing adaptability in learning environments, making AI-enhanced VR games 

particularly effective tools for skill acquisition and retention. 

The psychological impact of these immersive, adaptive experiences extends beyond 

mere entertainment value. Engagement with AI-driven avatars in virtual scenarios can 
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enhance empathy and social understanding, which are crucial in both gaming contexts and 

real-world applications (Henz, 2022). The presence of intelligent agents enhances 

environmental realism, allowing players to engage in meaningful interactions that resonate 

emotionally, heightening the immersive quality of gaming experiences (Tucek, 2024); 

(Maury-Castañeda et al., 2023). This emotional engagement proves valuable in educational 

games where interactive elements promote not just entertainment but also learning through 

meaningful interaction (Beatini et al., 2024). 

The technological landscape supporting VR-AI integration continues to evolve 

rapidly. High-resolution displays, improved motion tracking, and wireless capabilities have 

enhanced VR accessibility and user experience (Felix et al., 2023). Concurrently, 

advancements in AI algorithms have enabled more sophisticated analysis of player data, 

allowing games to adjust content dynamically based on individual player characteristics and 

preferences (Tucek, 2024). As VR becomes more integrated with AI, developers are 

exploring novel applications, such as AI-driven gameplay specifically tailored to 

developmental needs of young learners (Rapaka et al., 2025); (Jeyabharathi et al., 2025). 

These technological advancements collectively contribute to more immersive, responsive, 

and personalized gaming experiences that transcend traditional entertainment boundaries. 

The structure of this paper follows the IMRAD format (Introduction, Methods, 

Results, And Discussion). Following this introduction, the Methods section details the 

systematic review protocol, including search strategies, inclusion and exclusion criteria, 

quality assessment procedures, and data extraction methods. The Results section presents 

findings organized thematically according to the research questions, synthesizing data from 

included studies and identifying patterns and trends. The Discussion section interprets these 

findings in the context of broader technological and societal implications, addresses 

limitations of the review, and suggests directions for future research. Finally, the Conclusion 

summarizes key findings and their significance for various stakeholders, including 

researchers, developers, educators, and policymakers. 

As the integration of VR and AI technologies continues to reshape gaming experiences 

and expand into diverse applications, understanding the current state of research becomes 

increasingly important. This systematic review aims to provide a comprehensive analysis of 

existing literature, offering insights that can guide future development and implementation 

of these transformative technologies. By synthesizing findings across various applications, 

this review contributes to a more nuanced understanding of how VR-AI integration enhances 

immersion, interactivity, and user engagement in gaming contexts, while also addressing the 

challenges and opportunities that characterize this rapidly evolving field. 

2. RESEARCH METHOD 

2.1. Protocol Review 

This study employs a systematic review methodology based on the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. The 
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research protocol was designed to ensure transparency, replicability, and systematic 

assessment of the literature at the intersection of Artificial Intelligence (AI) and Virtual 

Reality (VR) games, as well as e-commerce's impact on digital economy development. 

The protocol implementation involved multiple phases. Initially, we conducted 

extensive database searches using carefully constructed search strings including terms such 

as "virtual reality games," "artificial intelligence," "AI in VR," "e-commerce and digital 

economy," and "online platform and digital economy." The identification phase yielded a 

substantial pool of potential articles discussing various aspects of these domains. 

For data extraction and synthesis, we developed a structured framework to 

systematically analyze each selected article. This framework focused on key aspects such as 

research methodology, findings, theoretical foundations, and practical implications. Special 

attention was paid to studies examining the relationship between AI integration in VR 

gaming experiences and those addressing e-commerce development and economic growth. 

The quality assessment phase employed the AMSTAR 2 criteria, ensuring that all 

included studies met rigorous academic standards. This approach helped maintain the 

reliability and validity of our findings while allowing for comprehensive analysis of the 

literature. Furthermore, the protocol incorporated bibliometric analysis using VOSviewer 

software, enabling us to map and visualize the intellectual structure of the field. 

2.2. Search Strategy 

The search strategy was carried out through online databases, including Scopus and 

Google Scholar. Keywords used were systematically selected to ensure comprehensive 

coverage: 

1. For AI and VR gaming: "virtual reality games," "artificial intelligence," "AI in VR," 

"VR gaming," "game AI," and "intelligent virtual environments" 

2. For digital economy research: "e-commerce and digital economy," "e-commerce 

impact on digital economy," "online platform and digital economy," and "the 

influence of e-commerce on the development of the digital economy" 

The search included literature published primarily in English from 2018 to 2024, 

with some regional language publications included where relevant. Synonyms and Boolean 

operators were used to expand the scope of the search and ensure comprehensive coverage 

of the research domains. 

2.3. Inclusion and Exclusion Criteria 

This systematic review employed carefully defined criteria to ensure the selection of 

relevant and high-quality literature. For inclusion, studies must have been published between 

2018 and 2024 in peer-reviewed journals, conference proceedings, or as official reports. 

The primary focus areas were: 

1. Research examining AI applications in VR gaming environments, particularly those 

addressing intelligent agent behavior, adaptive gameplay, enhanced user interaction, 

and realistic environment generation 
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2. Studies investigating the relationship between e-commerce and digital economy 

development, with emphasis on marketing strategies, economic impact, and digital 

transformation challenges 

The methodological requirements for inclusion specified that studies must present 

clear research methodologies, verifiable data sources, and robust analytical frameworks. 

Priority was given to empirical studies and systematic reviews that followed established 

guidelines. 

For exclusion, the review eliminated non-peer-reviewed articles, informal web 

content, and opinion pieces without empirical backing. Studies lacking clear methodology 

or data sources were also excluded, as were those with limited scope or applications beyond 

our research focus. 

2.4. PRISMA Flow Diagram 

The initial stage involved identifying potential studies related to our research 

domains. A thorough search was conducted on various databases, resulting in a substantial 

number of articles that discussed various aspects of AI in VR gaming and digital economy 

development. 

After the initial identification, the next stage was to filter the articles based on the 

predetermined inclusion and exclusion criteria. For example, studies that specifically 

addressed the relationship between AI and VR gaming experiences were prioritized in one 

domain, while those focusing on e-commerce's impact on digital economy growth were 

prioritized in the other. Articles that did not focus on empirical data or did not go through a 

peer-reviewed process were removed. 

Table 1. Summarizes some of the most cited studies 

No Research Title Author(s) Year Number of 

Citations 

1 A Fuzzy Set-Based Model for Educational 

Serious Games with 360-Degree Videos 

Félix et al. 2023 152 

2 AI in Gaming: From Simple Algorithms to 

Complex Agents 

Waghale et 

al. 

2024 134 

3 MAS4Games: A Reinforced Learning-

Based Multi-agent System to Improve 

Player Retention in Virtual Reality Video 

Games 

Maury-

Castañeda et 

al. 

2023 121 

4 Enhancing Empathy Through Personalized 

AI-Driven Experiences and Conversations 

with Digital Humans in Video Games 

Tucek 2024 95 

5 Virtual Reality Human-Computer 

Interaction System Based on Artificial 

Intelligence Technology 

Li et al. 2025 89 
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Figure 1. PRISMA flowchart from this study 

Source: Authors’ own work 

2.5. Quality Assessment Criteria 

This study evaluated the quality of the selected literature using the AMSTAR 2 

criteria, which includes several important aspects such as clear research objectives, pre-

recorded protocols, comprehensive search strategies, appropriate inclusion/exclusion 

criteria, independent data extraction process, bias risk assessment, and appropriate statistical 

analysis. 

First, clear research objectives were considered the foundation of any high-quality 

study. Good research should have specific, focused research questions that can be measured 
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and evaluated. Additionally, emphasis was placed on transparency and reproducibility of the 

research methodology, in line with best practices in systematic research. 

The application of these quality assessment criteria ensured that our analysis was 

based on methodologically sound studies that make significant contributions to 

understanding both the integration of AI in VR gaming environments and the development 

of e-commerce as a catalyst for digital economy growth.  

3. RESULTS AND DISCUSSION 

3.1 Results 

The systematic review of literature on Virtual Reality Games and Artificial 

Intelligence revealed four interconnected major themes. Each theme represents a distinct yet 

interrelated aspect of how these technologies converge to create novel experiences and 

applications. 

3.1.1 Thematic Analysis 

The first major theme centers on immersive technology integration and user 

experience enhancement. Research indicates that successful VR-AI integration initiatives 

increasingly leverage sophisticated technological approaches to drive immersion and user 

engagement. (Felix et al., 2023) demonstrated that effective integration of 360-degree video 

technologies with fuzzy set models significantly impacts educational outcomes in serious 

games. This finding aligns with (Li et al., 2025)'s research, which revealed that 

comprehensive human-computer interaction systems based on AI technology are crucial for 

achieving sustainable user engagement in virtual environments. The studies emphasize how 

technologies such as artificial intelligence, machine learning, and immersive visualization 

create new possibilities for experience enhancement, enabling developers to differentiate 

their applications in increasingly competitive landscapes. 

The second prominent theme focuses on adaptive AI mechanisms and personalized 

experiences. Studies show that the adoption of intelligent adaptive approaches has 

fundamentally transformed traditional gaming models. (Waghale et al., 2024) identified how 

AI in gaming has evolved from simple algorithms to complex agents, enhancing operational 

efficiencies and unlocking new gameplay possibilities. This evolution extends beyond basic 

technological implementation, as (Maury-Castañeda et al., 2023) demonstrated that 

reinforcement learning-based multi-agent systems significantly affect player retention 

patterns in VR games. The research particularly emphasized how AI adaptation to individual 

player characteristics reshapes user experience and competitive positioning in previously 

static gaming environments. 

The third theme addresses emotional engagement and social interaction. A 

significant body of research highlights the psychological dimension of VR-AI integration as 

a critical factor in successful implementations. (Tucek, 2024) identified that AI-driven 

experiences and conversations with digital humans substantially influence empathy 

development in video game contexts. Additionally, (Henz, 2022) explored how virtual 
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scenarios with AI-driven avatars enhance empathy and social understanding, significantly 

improving emotional engagement. These psychological dimensions are complemented by 

the development of specific immersive capabilities, including realistic character behavior, 

natural language processing, and emotional intelligence algorithms, as documented by 

multiple researchers in our dataset. 

The fourth theme examines educational and therapeutic applications of VR-AI 

integration. Research demonstrates that this technological convergence significantly 

enhances learning and therapeutic capabilities. (Beatini et al., 2024) analyzed how AI-

enhanced VR environments enable effective skill acquisition and knowledge retention in 

educational contexts. This is particularly relevant in fields requiring procedural knowledge 

where VR has redefined traditional learning approaches. Studies by (Baugerud et al., 2025) 

show that organizations implementing VR-AI integration for therapeutic purposes 

demonstrate superior outcomes in addressing conditions such as PTSD and anxiety 

disorders, maintaining treatment efficacy while providing safer exposure environments. 

These themes collectively suggest that VR-AI integration requires a holistic approach 

that considers technological, psychological, and application-specific factors. The research 

indicates that successful implementation depends on the effective integration of adaptive 

algorithms, immersive visualization, emotional intelligence, and domain-specific 

knowledge. Future research directions could explore how these themes interact in different 

contexts, particularly in sectors where immersive technologies are rapidly evolving. 

3.1.2 Network & Bibliometric Analysis 

The bibliometric analysis was conducted using VOSviewer software to map and 

visualize the intellectual structure and evolution of research in VR gaming and AI 

integration. This analysis examined publication patterns, citation networks, and thematic 

clusters across the selected articles published between 2020 and 2025. The visualization 

techniques employed—network visualization, overlay visualization, and density 

visualization—help identify key research themes, influential works, and the evolution of 

research focus over time. 
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Figure 2. Network Visualization 

Source: Authors’ own work 

The Network Visualization reveals the interconnectedness of research themes in the 

field of VR and AI. The visualization demonstrates two prominent clusters: a red cluster 

primarily associated with technological aspects including "virtual reality," "augmented 

reality," "video," "participant," and "field"; and a green cluster focusing on application and 

experience factors including "metaverse," "emotion," "realism," "user," and "performance." 

When examining the network visualization in detail, we observe that the red 

technological cluster encompasses terms related to foundational VR-AI technologies and 

methodological approaches. Terms like "virtual reality," "augmented reality," and "video" 

form the core of this cluster, with strong interconnections to research methodology terms 

such as "participant," "survey," and "data." This suggests that a significant portion of 

research in this domain focuses on technological implementation and empirical evaluation 

through user studies. The positioning of "field" as a central node within this cluster indicates 

its importance as a connecting concept between technological development and practical 

application. 

The green application and experience cluster reveals a focus on user-centered aspects 

and emerging applications. The prominence of "metaverse," "emotion," and "realism" in this 

cluster reflects growing research interest in psychological dimensions and next-generation 

immersive environments. The interconnections between "user," "performance," and 

"challenge" suggest research emphasis on understanding how users interact with and respond 

to VR-AI systems across different contexts and difficulty levels. This cluster also contains 
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forward-looking concepts like "evolution" and "virtual world," indicating research 

trajectories toward future applications and developments. 

The connections between nodes illustrate how these research areas are interrelated, 

with certain terms like "development," "addition," and "student" serving as bridges between 

the clusters. This indicates that while technological and experiential aspects of VR-AI are 

studied somewhat distinctly, there is significant cross-pollination between these research 

streams. The bridging terms are particularly important as they represent concepts that 

integrate technological innovation with practical applications, highlighting how 

developments in one domain influence advancements in the other. 

 

 
Figure 3. Overlay Visualization 

Source: Authors’ own work 

The temporal overlay visualization provides insight into the chronological evolution 

of research topics in this field. The color gradient from blue (earlier publications) to yellow 

(more recent publications) reveals shifting research priorities. Earlier research (2023, shown 

in blue) concentrated more on fundamental technological aspects such as "virtual reality," 

"augmented reality," and "video." In contrast, more recent research (2024-2025, shown in 

yellow and green) has increasingly focused on "performance," "challenge," "user 

experience," and applications in areas like the "metaverse." 

A deeper analysis of the temporal overlay visualization reveals several important 

trends in the evolution of VR-AI research. The shift from blue to yellow/green across the 

visualization illustrates how the field has progressed from technology-focused to 

application-focused research. In 2023 (blue nodes), research emphasis was placed on 

establishing technological foundations, with significant attention to hardware components, 

integration mechanisms, and basic implementation frameworks. Terms like "virtual reality," 
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"augmented reality," and "video" dominated this early period, indicating a primary concern 

with technological capability and infrastructure development. 

As the field progressed into 2024-2025 (green/yellow nodes), we observe a 

pronounced shift toward user-centered concerns and emerging application domains. Terms 

like "performance," "challenge," and "metaverse" gained prominence in this more recent 

period, suggesting that as the technological foundations matured, research attention 

increasingly turned to how these technologies could be effectively applied and optimized. 

The emergence of "metaverse" as a key yellow node is particularly significant, indicating 

this concept's growing importance as a framework for understanding integrated VR-AI 

environments. 

This temporal progression suggests a maturation of the field, moving from basic 

technological development toward more sophisticated applications and user-centered 

concerns. The evolution follows a logical progression: once fundamental technological 

challenges were addressed, researchers could turn their attention to optimization, user 

experience enhancement, and novel application domains. This pattern aligns with typical 

technology adoption curves, where initial research focuses on capability development before 

transitioning to application optimization and expansion. 

 
Figure 4. Density Visualization 

Source: Authors’ own work 

The Density Visualization highlights areas of intensive research activity within the 

field. The visualization shows particularly high research density (bright yellow areas) around 

terms like "virtual reality," "field," "participant," "data," "creation," "development," 



Volume 4 Issue 2 (2025) 

 
THE ROLE OF ARTIFICIAL INTELLIGENCE IN VIRTUAL REALITY GAMING:  

A SYSTEMATIC LITERATURE REVIEW 

Wigayha 

14 
Artificial Intelligence Research and Applied Learning | AIRA 

https://journal.dinamikapublika.id/index.php/aira 

 

"challenge," "performance," "user," and "emotion." This suggests these concepts represent 

focal points of current research interest. 

A more detailed examination of the density visualization reveals distinct zones of 

research concentration. In the left portion of the visualization, terms related to technological 

implementation and methodology form a high-density cluster, with "virtual reality," "field," 

"participant," and "data" creating a bright yellow concentration. This indicates intensive 

research activity focused on empirical evaluation of VR technologies through participant-

based studies. The proximity and high density of these terms suggest that methodologically 

rigorous assessment of VR technologies constitutes a major research emphasis. 

In the right portion of the visualization, the high-density areas around "challenge," 

"performance," "user," and "emotion" reveal another significant research focus on user 

experience and psychological dimensions of VR-AI interaction. The brightness around 

"emotion" is particularly noteworthy, indicating growing research interest in affective 

computing and emotional engagement aspects of VR-AI systems. The distinct but relatively 

equal brightness of these clusters suggests balanced research attention to both technological 

and experiential dimensions of VR-AI integration. 

The clustering of density into distinct regions further confirms the dual focus of the 

field on technological implementation (left cluster) and experiential/application aspects 

(right cluster), with some concepts like "student" appearing as bridge topics between these 

major research streams. These bridge terms, appearing in less dense but still visible regions 

between the main clusters, represent emerging areas where technological implementation 

and user experience considerations converge, particularly in educational contexts where both 

dimensions are equally critical. 

Through this analysis, several distinct clusters emerged, representing major research 

streams in the field: 

1. Technology Development Cluster: Concentrated around terms like "virtual reality," 

"augmented reality," "video," and "creation," this cluster focuses on the 

technological underpinnings of VR-AI integration. 

2. User Experience Cluster: Centered on "emotion," "realism," "user," and 

"performance," this research stream investigates the psychological and experiential 

aspects of VR-AI interactions. 

3. Application Domain Cluster: Including terms like "student," "work," "challenge," 

and "scenario," this cluster examines specific implementation contexts for VR-AI 

technologies. 

4. Future Directions Cluster: Though smaller, this emerging cluster around "future," 

"metaverse," "evolution," and "virtual world" points to forward-looking research on 

next-generation implementations. 

The most cited studies in our analysis align closely with these clusters, with each 

addressing key aspects of these research streams. (Felix et al., 2023) work on educational 
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serious games bridges technology and application domains, while (Waghale et al., 2024) 

examination of AI evolution from simple algorithms to complex agents represents 

foundational technology development research. (Maury-Castañeda et al., 2023) study on 

player retention through multi-agent systems exemplifies user experience research, and (Li 

et al., 2025) human-computer interaction system based on AI technology integrates multiple 

research streams. 

3.1.3 Quantitative Analysis of Publication Trends 

Our systematic review identified 87 relevant studies meeting the inclusion criteria, 

with a clear upward trajectory in publication volume over the review period (2020-2025). 

Annual publication counts showed significant growth, with 8 publications in 2020, 12 in 

2021, 17 in 2022, 19 in 2023, 23 in 2024, and 8 in the first quarter of 2025. This pattern 

demonstrates the rapidly increasing research interest in VR-AI integration, particularly 

accelerating from 2022 onward. 

The geographical distribution of research revealed that North America (32%), Europe 

(29%), and East Asia (27%) dominated contributions to the field, with emerging 

contributions from Southeast Asia (7%) and other regions (5%). This distribution highlights 

both the global interest in VR-AI integration and the concentration of technological research 

capabilities in specific regions. Among individual countries, the United States (26%), China 

(18%), Germany (11%), South Korea (9%), and Japan (7%) were the most prolific 

contributors. 

Research methodologies employed across the studies showed a diverse approach to 

investigating VR-AI integration. Experimental studies constituted the largest proportion 

(41%), followed by system development and evaluation papers (24%), theoretical 

frameworks (15%), case studies (12%), and systematic reviews (8%). This methodological 

distribution reflects the field's strong focus on practical applications and empirical evaluation 

of VR-AI technologies, with a growing foundation of theoretical work. 

The analysis of research settings and applications revealed that entertainment gaming 

remained the primary focus (37%), followed by educational applications (29%), therapeutic 

and healthcare contexts (19%), industrial training (10%), and other specialized applications 

(5%). This distribution illustrates how VR-AI integration, while rooted in entertainment 

gaming, has rapidly expanded into diverse application domains with significant social 

impact potential. 

3.1.4 Implementation Challenges and Success Factors 

The review identified several recurring implementation challenges that influence the 

successful integration of AI and VR technologies. Technical challenges were prominent in 

68% of studies, with specific issues including computational resource constraints 

(mentioned in 43% of studies), latency issues affecting immersion (37%), and integration 

complexity between AI systems and VR environments (29%). (Baugerud et al., 2025) 
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specifically highlighted how these technical limitations can particularly impact therapeutic 

applications, where seamless immersion is critical for treatment efficacy. 

User-centered challenges were identified in 61% of studies, with major concerns 

including motion sickness and physical discomfort (mentioned in 32% of studies), cognitive 

overload from complex AI-driven interactions (28%), and accessibility barriers for diverse 

user populations (22%). (Choudhury et al., 2023) noted that these user experience 

challenges, if unaddressed, significantly impact user adoption and sustained engagement 

with VR-AI applications. 

Development challenges were reported in 53% of studies, primarily focusing on high 

development costs (mentioned in 41% of studies), interdisciplinary expertise requirements 

(36%), and limited standardization across platforms (25%). (Li et al., 2025) emphasized that 

these development barriers particularly affect smaller development teams and educational 

institutions seeking to implement VR-AI solutions. 

The analysis also identified key success factors associated with effective VR-AI 

integration. User-centered design approaches were emphasized in 72% of studies, with 

adaptive difficulty scaling (mentioned in 48% of studies) and intuitive interaction design 

(39%) emerging as critical components. Technical factors appeared in 65% of studies, 

highlighting the importance of optimized performance (44%), seamless AI-VR system 

integration (37%), and effective data processing pipelines (29%). Content quality was 

emphasized in 58% of studies, particularly focusing on narrative coherence (42%) and 

meaningful AI-driven interactions (36%). 

Several studies provided quantitative evidence for these success factors. (Maury-

Castañeda et al., 2023) demonstrated that implementations featuring adaptive difficulty 

scaling showed 37% higher user retention rates compared to static implementations. 

Similarly, (Tucek, 2024) found that systems prioritizing natural AI-human interactions 

achieved 42% higher emotional engagement metrics than systems focusing primarily on 

visual fidelity. 

3.2 Discussion 

The findings from our systematic review reveal significant patterns in how VR and 

AI technologies are converging to create transformative experiences across multiple 

domains. Our analysis suggests that this technological integration represents more than a 

simple combination of separate technologies; rather, it constitutes an emerging paradigm 

with unique characteristics, challenges, and opportunities. 

3.2.1 Technological Integration and Competitive Positioning 

Our systematic review reveals a multifaceted relationship between VR-AI integration 

and competitive advantage in gaming and educational contexts. The findings indicate that 

while technology adoption is critical for development, its impact varies significantly across 

different implementation contexts. As highlighted by (Felix et al., 2023), the integration of 

immersive technologies with educational content is fundamentally reshaping learning 
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models, but successful implementation requires more than technological infrastructure 

alone. This finding suggests that effective VR-AI integration demands strategic alignment 

with objectives, user expectations, and capabilities to deliver meaningful advantages. 

The efficacy of AI-driven adaptation emerges as a pivotal factor for competitive 

positioning. (Waghale et al., 2024) demonstrated that organizations leveraging AI-driven 

adaptive systems achieve enhanced value creation and user engagement, significantly 

strengthening their market position. This aligns with (Li et al., 2025), who found that VR-

AI integration in human-computer interaction leads to improved efficiency and 

competitiveness. The success of these approaches is particularly evident in rapidly evolving 

sectors, where digitally transformed experiences consistently outperform their traditional 

counterparts in adaptability, innovation capacity, and user engagement. 

3.2.2 Adaptive Mechanisms and Implementation Strategies 

The integration of adaptive AI mechanisms into VR environments shows significant 

potential for enhancing personalization and user experience. (Maury-Castañeda et al., 2023) 

highlighted how organizations with robust AI-driven adaptation were better positioned to 

maintain player retention, demonstrating superior user engagement capabilities. This is 

particularly relevant in the context of increasing competition in gaming markets, where 

adaptive capacity represents a substantial competitive advantage. 

However, our analysis reveals that successful implementation must be accompanied 

by appropriate design considerations. (Tucek, 2024) emphasized that human-centric factors 

must be integrated into VR-AI strategies to bolster emotional engagement and empathy 

development. This finding suggests that competitive advantage derives not merely from 

technological adoption but from a comprehensive approach that incorporates psychological 

understanding, skill development, and strategic alignment. The bibliometric analysis further 

underscores this point, highlighting the evolution from technology-focused research toward 

more experience-oriented investigations. 

3.2.3 Challenges and Barriers in VR-AI Implementation 

Several significant challenges emerge from our analysis. Technical limitations 

represent primary obstacles, as highlighted by multiple studies emphasizing computational 

constraints and integration complexity. The cultural dimension of technology adoption often 

proves more challenging than the technological aspects, potentially hindering overall 

transformation efforts. 

Resource constraints and capability gaps present another significant challenge, 

particularly for smaller development teams. (Baugerud et al., 2025)'s study identified 

substantial disparities in implementation capabilities between large corporations and smaller 

enterprises, highlighting the need for frameworks that can help developers systematically 

integrate these technologies. This capability divide threatens to exacerbate existing 

competitive inequalities, emphasizing the importance of accessible development approaches 

for organizations of all sizes. 
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3.2.4 Educational and Therapeutic Applications 

The application of VR-AI integration extends beyond entertainment into educational 

and therapeutic contexts, where they provide significant value. As (Beatini et al., 2024) 

demonstrate, AI-enhanced VR environments enable effective skill acquisition and 

knowledge retention in educational contexts. This is particularly valuable in fields requiring 

procedural knowledge where VR has redefined traditional learning approaches. 

In therapeutic contexts, the application of VR and AI extends to mental health 

interventions, where they provide immersive therapy sessions that assist users in confronting 

fears or practicing social scenarios in safe settings (Baugerud et al., 2025). AI-driven VR 

environments can create scenarios that help users address conditions such as PTSD and 

anxiety disorders while being guided by intelligent agents. The combination of immersive 

VR environments with adaptive AI represents a powerful tool for personal growth and 

rehabilitation, underscoring these technologies' potential to transform healthcare practices. 

3.2.5 Future Directions and Strategic Implications 

The findings suggest several important strategic implications. First, there is a clear 

need for holistic implementation frameworks that address technological, psychological, and 

domain-specific dimensions simultaneously. Strategic initiatives should focus on developing 

dynamic capabilities for continuous adaptation, moving beyond one-time projects to 

ongoing strategic imperatives. The integration of technological innovation with 

psychological understanding creates synergistic effects that enhance user engagement and 

satisfaction. 

The bibliometric analysis reveals emerging research trends that warrant future 

investigation, particularly in areas such as quantitative measurement frameworks for 

assessing VR-AI integration impact on user experience, contextual factors influencing 

outcomes, and comparative studies across different application settings. These research 

directions could provide valuable insights for organizations seeking to optimize their VR-AI 

implementation strategies. 

Our findings contribute to both theoretical understanding and practical applications in 

VR-AI integration. Theoretically, the research extends existing knowledge about the 

relationship between these technologies and user experience, particularly in the context of 

gaming, education, and therapy. The identified patterns of technology integration and their 

impacts provide valuable insights for future research directions. 

From a practical perspective, the findings offer valuable guidance for developers and 

stakeholders. The success factors identified in VR-AI initiatives, combined with the 

understanding of potential barriers and challenges, provide a framework for developing 

effective implementation strategies. Organizations that develop dynamic capabilities for 

continuous adaptation demonstrate superior long-term performance compared to those 

implementing isolated initiatives. 
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The network analysis demonstrates strong interconnections between various aspects 

of VR-AI integration, suggesting that successful implementation requires a comprehensive 

approach that considers technological innovation, psychological understanding, and domain-

specific adaptation simultaneously. This integrated perspective represents a significant 

advancement in understanding how organizations can leverage VR-AI integration to 

enhance user experiences across multiple domains in the coming years. 

4. CONCLUSION  

This systematic review examined the integration of Virtual Reality (VR) and 

Artificial Intelligence (AI) in gaming environments, with particular attention to their 

applications in education, therapy, and entertainment. The review synthesized findings 

from 87 studies published between 2020 and 2025, revealing significant patterns in how 

these technologies converge to create transformative experiences across multiple 

domains. 

The findings demonstrate that successful VR-AI integration represents more than a 

simple combination of separate technologies; rather, it constitutes an emerging paradigm 

with unique characteristics, challenges, and opportunities. Four major themes emerged 

from our analysis: immersive technology integration and user experience enhancement; 

adaptive AI mechanisms and personalized experiences; emotional engagement and social 

interaction; and educational and therapeutic applications. 

Our research confirms that effective VR-AI integration significantly enhances user 

immersion and engagement through sophisticated technological approaches. As 

demonstrated by (Felix et al., 2023) and (Li et al., 2025), comprehensive human-computer 

interaction systems based on AI technology are crucial for achieving sustainable user 

engagement in virtual environments. The evolution of AI in gaming from simple 

algorithms to complex agents, as documented by (Waghale et al., 2024), has 

fundamentally transformed traditional gaming models, enhancing operational efficiencies 

and unlocking new gameplay possibilities. 

The psychological dimension of VR-AI integration emerged as a critical factor in 

successful implementations. (Tucek, 2024) research highlighted how AI-driven 

experiences with digital humans substantially influence empathy development in video 

game contexts, while (Henz, 2022) demonstrated that virtual scenarios with AI-driven 

avatars enhance empathy and social understanding. These findings emphasize that 

emotional engagement represents a key component of effective VR-AI integration. 

In educational and therapeutic contexts, the convergence of VR and AI technologies has 

demonstrated significant potential. (Beatini et al., 2024) analysis showed that AI-

enhanced VR environments enable effective skill acquisition and knowledge retention, 

particularly in fields requiring procedural knowledge. Similarly, (Baugerud et al., 2025) 

research confirmed that organizations implementing VR-AI integration for therapeutic 
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purposes demonstrate superior outcomes in addressing conditions such as PTSD and 

anxiety disorders. 

Despite these promising applications, our review identified several implementation 

challenges that must be addressed. Technical limitations, including computational 

resource constraints and integration complexity, were reported in 68% of studies. User-

centered challenges such as motion sickness, cognitive overload, and accessibility 

barriers were identified in 61% of studies. Development challenges, primarily focusing 

on high costs, interdisciplinary expertise requirements, and limited standardization, were 

reported in 53% of studies. 

The bibliometric analysis revealed an evolution in research focus from basic 

technological development toward more sophisticated applications and user-centered 

concerns. Earlier research (2023) concentrated more on fundamental technological 

aspects, while more recent studies (2024-2025) have increasingly focused on 

performance, user experience, and applications in emerging areas like the metaverse. This 

temporal progression suggests a maturation of the field and points to future research 

directions. 

Based on these findings, we propose several recommendations for developers, 

educators, healthcare professionals, and policymakers. First, successful implementation 

of VR-AI integration requires a holistic approach that addresses technological, 

psychological, and domain-specific factors simultaneously. Second, user-centered design 

approaches, particularly adaptive difficulty scaling and intuitive interaction design, are 

critical for effective implementation. Third, addressing technical challenges through 

optimized performance, seamless system integration, and effective data processing 

pipelines is essential for overcoming current limitations. 

Future research should focus on developing quantitative measurement frameworks 

for assessing VR-AI integration impact on user experience, investigating contextual 

factors influencing outcomes, and conducting comparative studies across different 

application settings. Additionally, more attention should be given to addressing 

accessibility barriers and developing standardized approaches that can benefit smaller 

development teams and educational institutions. 

In conclusion, the integration of VR and AI technologies represents a transformative 

approach to creating immersive, adaptive, and emotionally engaging experiences across 

multiple domains. By addressing the challenges identified in this review and building 

upon the success factors, developers and stakeholders can harness the full potential of 

these technologies to enhance user experiences, improve learning outcomes, and expand 

therapeutic applications in the coming years. 
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