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Abstract 

A wealth of literature confirms the benefits of immersive technologies in higher education; however, a critical barrier to 

scalable adoption remains the lack of comprehensive pedagogical frameworks and institutional support structures. This 

systematic review synthesizes not only learning outcomes but, more importantly, the instructional strategies and 

implementation challenges reported across thirty studies (2020–2025). Our analysis identifies a shift toward experiential 

and collaborative learning models, while highlighting a persistent deficit in formalized training and support for faculty. We 

argue that the primary challenge is no longer technological but pedagogical. The review’s contribution is a set of evidence-

based principles for faculty development and pedagogical guidelines tailored to immersive learning, an essential step for 

sustainable integration. 
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1. Introduction 

The integration of immersive technologies represents a significant and transformative evolution in higher education 

pedagogical approaches. These technologies, collectively termed Extended Reality [1, 2] create environments that variously 

merge the real and virtual worlds, thereby offering enhanced interactive and engaging learning experiences [3-6]. Extended 

Reality encompasses Virtual Reality, which provides a fully immersive digital environment, typically through a head-

mounted display, isolating the user from the physical world. VR is employed for intricate simulations, such as surgical 

training or historical reconstructions [7, 8]. Augmented Reality overlays digital information or objects onto the physical 

environment, enabling users to perceive both real and virtual elements concurrently, often via mobile devices or smart 
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glasses. AR enriches real-world settings with virtual imagery, facilitating the visualization of 3D models [7, 8]. Mixed 

Reality blends real and virtual spaces, allowing for real-time interaction between physical and digital objects [9]. MR 

facilitates highly adaptable experiences where physical and virtual components coexist and interact seamlessly [10]. 

Collectively, these technologies redefine educational paradigms by offering rich, interactive learning environments that 

surmount the limitations of traditional methods, improving immersion, particularly in fields like hospitality, medicine, and 

scientific studies [4]. 

These technologies are increasingly recognized for their capacity to foster deeper comprehension, elevate student 

engagement, and cultivate essential skill development, surpassing conventional instructional methods [11-15]. The 

deployment of VR and AR in university settings has consistently shown promise in enhancing student outcomes, improving 

retention rates, and aiding in the visualization of complex concepts [16-20]. Moreover, immersive technologies are 

instrumental in nurturing critical 21st-century competencies such as spatial reasoning, problem-solving, creativity, 

innovation, and the acquisition of practical skills across a wide spectrum of disciplines, especially those that are 

challenging to replicate in conventional settings [21-24]. 

However, a comprehensive understanding of their full impact remains elusive. Prior systematic reviews offer valuable 

insights but are often limited by a narrow focus on single technologies rather than the entire XR spectrum, methodological 

inconsistencies that impede generalizable conclusions, and an overemphasis on short-term outcomes, leaving the long-term 

effects on knowledge retention and academic progression underexplored [25-29]. The rapid advancement of these 

technologies, accelerated by the global transition to hybrid learning models post-2020, necessitates a current and 

comprehensive synthesis that addresses these specific lacunae. 

Consequently, this systematic review endeavors to synthesize and critically evaluate contemporary research published 

between 2020 and 2025 to meticulously assess the educational outcomes and technological integration of immersive 

technologies in higher education. By adopting a rigorous and broad-scoped methodology, this review aims to provide a 

clearer perspective on the field's current status by incorporating the full spectrum of immersive technologies, applying a 

consistent, rigorous framework for outcome evaluation, and synthesizing evidence for both immediate and potential long-

term impacts. Ultimately, this work seeks to identify key findings across diverse disciplines, highlight effective pedagogical 

strategies, and delineate emerging areas for future research. 

This systematic review is guided by the following research questions: 

i. What academic disciplines and topics have been taught using immersive technologies in higher education between 

2020 and 2025? 

ii. What instructional approaches are most commonly and effectively used alongside immersive technologies in this 

timeframe? 

iii. What is the impact of immersive technologies on student learning outcomes in higher education from 2020 to 2025? 

 

1.1. Limitations of previous systematic reviews on Immersive Technologies in Higher Education 
While the body of systematic reviews on immersive technologies in higher education has expanded significantly, 

providing valuable insights into this rapidly evolving field, several limitations and gaps persist in the existing literature. 

These shortcomings highlight the need for more rigorous, comprehensive, and methodologically sound reviews to fully 

understand the impact and integration of these technologies. 

One significant limitation concerns the scope and breadth of many prior reviews. Some studies have focused narrowly, 

for instance, exclusively on Virtual Reality without adequately addressing mixed reality or extended reality, thereby 

reducing the spectrum of technologies analyzed and potentially limiting a complete understanding of their integrative 

benefits [24]. Similarly, a narrow focus on specific disciplines or the exclusion of pertinent research from conference 

proceedings and alternative academic forums can further restrict international insights and overlook critical developments 

[16]. Comprehensive reviews incorporating immersive technologies beyond VR remain scarce, often lacking a holistic 

mapping of overarching trends and emerging research fronts that shape the digital educational ecosystem [30]. 

Methodological inconsistencies and challenges represent another critical area of concern. The subjectivity inherent in 

defining search terms and selection criteria can lead to the exclusion of relevant articles, and restrictions to a limited 

number of databases can further constrain the identification of studies [31]. Synthesizing the effectiveness of immersive 

technology in education is challenging due to the variability in technology [32] application, available infrastructure, and 

educators' judgments [25]. Furthermore, some comparative studies on immersive technologies have been criticized for 

lacking sufficient control over instructional methods and content, making it difficult to definitively attribute learning 

outcomes to the immersive media itself rather than other pedagogical factors [33]. Prior reviews also indicate that many 

studies developing VR applications have insufficiently considered learning theories to guide instruction, and evaluations 

have often prioritized the usability of VR applications over concrete learning outcomes [34]. The exclusion of less stringent 

designs or qualitative analyses in some systematic reviews can also limit insights into valuable aspects such as user 

experience [31]. 

Moreover, there is a recognized gap in understanding the long-term effects of immersive technologies on learning 

outcomes. While current studies may provide insights into immediate benefits, longitudinal research tracking knowledge 

retention, skills development, and academic progression over extended periods is crucial but often lacking in existing 

reviews [16]. The considerable variability observed across studies concerning the devices used, learning domains, and 

specific learning dimensions also complicates the derivation of broad, generalizable conclusions [32]. Finally, aspects like 

cybersickness, although not universally reported, remain a potential limitation that is not always directly addressed or 

thoroughly investigated in the context of immersive technology use [32]. These identified limitations underscore the 
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imperative for systematic reviews that adopt comprehensive methodologies to provide a more nuanced and complete 

understanding of immersive technologies' potential in higher education. 

 

2. Method 
This systematic review was conducted to synthesize the existing literature on the application of immersive 

technologies Virtual Reality, Augmented Reality, and Mixed Reality within higher education contexts from 2020 to 2025. 

The methodology adhered strictly to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 2020 

guidelines to ensure transparency, rigor, and reproducibility. The research questions guiding this review were formulated 

using a Population, Intervention, Comparison, Outcome framework (or Population, Exposure, Outcome for qualitative 

syntheses, depending on the nature of your studies). The review process comprised four distinct stages: i) identification of 

studies through comprehensive database searches, ii) screening of records, iii) eligibility assessment, iv) data abstraction 

and analysis. 

 

2.1. Identification 

A comprehensive and systematic search strategy was developed to identify all relevant scholarly literature. Initial 

keywords and relevant terminology were determined by examining key texts, thesauri, and existing literature on immersive 

technologies and higher education. The primary electronic databases searched were Scopus, Web of Science, and ERIC, 

chosen for their extensive coverage of high-impact research in education, technology, and social sciences. 

The following detailed search strings were developed and adapted for the specific syntax and functionalities of each 

database: 

• Scopus:  

( "immersive technolog*" OR "virtual reality" OR VR OR "augmented reality" OR AR  

  OR "mixed reality" OR MR OR "extended reality" OR XR ) 

AND ( "higher education" OR university OR college OR "tertiary education" ) 

AND ( learning OR teaching OR education OR pedagogy OR instruction OR training ) 

AND (PUBYEAR > 2019 AND PUBYEAR < 2026)  

AND (LIMIT-TO(DOCTYPE, "ar")) AND (LIMIT-TO(LANGUAGE, "English")) 

• Web of Science:  

TS=(("immersive technolog*" OR "virtual reality" OR VR OR "augmented reality" OR AR  

     OR "mixed reality" OR MR OR "extended reality" OR XR") 

    AND ("higher education" OR university OR college OR "tertiary education") 

    AND (learning OR teaching OR education OR pedagogy OR instruction OR training)) 

Timespan: 2020–2025; Document Types: Article; Language: English 

• ERIC:  

("immersive technolog*" OR "virtual reality" OR VR OR "augmented reality" OR AR  

 OR "mixed reality" OR MR OR "extended reality" OR XR) 

AND ("higher education" OR university OR college OR "tertiary education") 

AND (learning OR teaching OR education OR pedagogy OR instruction OR training) 

Filters: 2020–2025; Peer-reviewed; Language: English 

 

The search was limited to peer-reviewed journal articles published in English between January 2020 and March 2025 

(or current date if later) to capture the most recent developments in this rapidly evolving field. The initial database search 

yielded a total of 385 records. 

 

2.2. Screening and Eligibility Criteria 

The screening process involved assessing the identified records for their relevance to the research topic. Duplicate 

records were identified and removed using Mendeley reference management software, resulting in the exclusion of 72 

articles. The remaining 313 unique records were then independently screened by two reviewers based on their titles and 

abstracts against the predefined inclusion and exclusion criteria. Discrepancies between reviewers were resolved through 

discussion and, if necessary, by consultation with a third reviewer. 
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Table 1. 

Inclusion and Exclusion Criteria. 

Criterion Inclusion Exclusion 

Language English Non-English 

Timeline Published between January 2020 and March 2025 Published before January 2020 or after March 2025 

Literature 

Type 

Peer-reviewed empirical journal articles Conference proceedings, books, book chapters, 

review articles, editorials, theoretical papers, gray 

literature 

Intervention Use of VR, AR, MR, or XR for teaching and 

learning 

Studies focusing solely on technology development 

without pedagogical application or evaluation 

Population Undergraduate or postgraduate university students 

and/or faculty 

K-12 students, professional training outside 

academia, general public 

Context Formal higher education courses/programs Informal learning environments, corporate training 

Outcomes Reports on outcomes such as academic 

performance, skill acquisition, student engagement, 

motivation, or perceptions. 

No reported educational outcomes 

 

After title and abstract screening, 262 articles were excluded based on these criteria, leaving 51 articles for full-text 

assessment. These 51 articles underwent full-text review by the two independent reviewers, applying the same eligibility 

criteria. A further 21 articles were excluded at this stage for reasons such as not being empirical studies, lacking clear 

educational outcomes, or not fitting the population/context. This resulted in a final selection of 30 studies. The study 

selection process is summarized in the PRISMA Flow Diagram. 
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Figure 1. 

PRISMA Flow Diagram of the Study Selection Process. 

 

2.3. Data Abstraction and Analysis 

Data from the 30 included studies were systematically extracted into a pre-designed, standardized data extraction form. 

Key information collected included: author(s) and publication year, research objectives/questions, geographical context of 

the study, academic discipline(s) investigated, participant characteristics (e.g., sample size, student level), specific 

immersive technology used (e.g., VR headset model, AR application), hardware/software details, specific pedagogical 

methods employed, assessment techniques utilized, and key findings related to the specified learning outcomes (conceptual 

understanding, skill acquisition, motivation, engagement). Data extraction was performed by one reviewer and 

independently verified by a second reviewer to ensure accuracy and completeness. 

A thematic analysis approach, as outlined by Braun and Clarke, was employed to synthesize the findings from the 

included studies, aligning with the research questions. The process involved: 1) Familiarization, 2) Coding, 3) Generating 

Themes, 4) Reviewing Themes, and 5) Defining and Naming Themes. The validity and coherence of the final themes were 

refined through iterative discussion and consensus-building between the authors. 

 

3. Findings 
This systematic review, encompassing 30 peer-reviewed journal articles published between 2020 and 2025, 

synthesized the current landscape of immersive technologies in higher education across three primary research questions. 

The thematic analysis, as described in the methodology, revealed significant trends in application, pedagogical approaches, 

and student learning outcomes. 
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3.1. Academic Disciplines and Topics Utilizing Immersive Technologies 

The review identified a notable diversification of immersive technology applications across various academic 

disciplines within higher education. While traditional strongholds such as STEM fields and medical training continue to 

extensively leverage Virtual Reality, Augmented Reality, and Mixed Reality for complex simulations and practical skill 

development [35] the analysis revealed a significant expansion. Immersive technologies are increasingly being adopted in 

the humanities, social sciences, and for professional skills training [36]. This signifies a growing recognition of these 

technologies' versatility beyond purely technical or procedural learning, demonstrating their potential to enhance learning 

in a wider range of subjects [37]. 

 

3.2. Instructional Approaches Employed with Immersive Technologies 

The analysis of the 30 included studies highlighted an evolution in instructional strategies designed to maximize the 

efficacy of immersive technologies. The findings indicate a strong emphasis on pedagogical approaches that promote active 

and experiential learning. Collaborative learning, where students engage with peers in shared virtual environments, 

emerged as a prominent strategy, fostering teamwork and communication skills [38-40]. Project-based learning within 

virtual settings allows students to apply theoretical knowledge to solve real-world problems in simulated contexts, 

promoting deeper engagement and problem-solving abilities [41, 42]. Experiential learning, often through high-fidelity 

simulations that mirror real-world scenarios, was particularly prevalent in fields requiring practical skill acquisition, such as 

healthcare training and engineering [43, 44]. These approaches move beyond passive content consumption, positioning 

students as active participants in their learning processes [45, 46]. 

 

3.3. Impact on Student Learning Outcomes 

The evidence strongly supports the benefits of immersive technologies in enhancing student learning outcomes across 

several key dimensions:  

Conceptual Understanding: Studies consistently reported improvements in students' grasp of complex or abstract 

concepts, facilitated by the ability of immersive environments to provide interactive and spatial representations [24]. 

Practical Skill Acquisition: Particularly in disciplines requiring hands-on experience, immersive technologies proved 

highly effective for developing and refining practical skills in safe, repeatable, and controlled virtual environments [47]. 

Motivation and Engagement: A recurring theme was the significant increase in student motivation and engagement 

attributed to the novelty, interactivity, and immersive nature of these technologies. Students often reported higher levels of 

interest, enjoyment, and a greater sense of presence, which positively impacted their willingness to learn and participate 

[48, 49]. 

These positive outcomes collectively underscore the transformative potential of immersive technologies in creating 

impactful and effective learning experiences in higher education. 

 

4. Discussion 
This systematic review corroborates and extends existing understandings regarding the rapidly expanding role of 

immersive technologies in higher education. Our findings not only reinforce the widely acknowledged potential of VR, AR, 

and MR to enhance learning [6] but also illuminate key trends and implications for future pedagogical and technological 

integration within university settings. 

Addressing our first research question regarding the academic disciplines and topics utilizing immersive technologies, 

the review reveals a significant diversification of applications beyond traditional STEM and medical fields [50, 51]. While 

previous reviews often highlighted the dominance of these areas, particularly in science, engineering, and medical courses 

[52, 53] our analysis of studies from 2020-2025 demonstrates a maturing landscape where the value proposition of 

immersive technologies is recognized across a broader array of subjects [51]. This includes their application in social 

sciences and language learning [24] humanities [54] and cultural heritage [55-57] and for fostering empathy and 

intercultural understanding [58]. This expansion into a broader array of subjects indicates a shift towards addressing varied 

learning objectives. This diversification is likely driven by several factors: increased accessibility and affordability of 

immersive hardware and software, growing expertise among educators across disciplines, and the recognition that 

immersive experiences can effectively convey abstract or culturally specific concepts. For humanities education, this 

signifies a profound potential to move beyond traditional text-based learning, offering immersive historical reconstructions, 

virtual museum tours, and interactive language learning environments that foster deeper cultural understanding and 

empathy, thereby making complex human experiences more tangible and relatable. This finding directly addresses a 

limitation of prior reviews that focused narrowly on specific disciplines, offering a more holistic view of the 

interdisciplinary penetration of XR technologies in recent years. 
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In response to our second research question concerning the instructional approaches employed with immersive 

technologies, the analysis highlights a crucial pedagogical shift towards active and experiential learning strategies [59, 60]. 

Collaborative learning in shared virtual environments, project-based learning within simulated contexts, and high-fidelity 

experiential simulations are predominantly utilized [61-63]. Immersive technologies are not merely tools for content 

delivery; they are powerful catalysts for active learning and skill development that align with 21st-century educational 

demands [64-66]. The effectiveness of these approaches in virtual environments speaks to the potential of immersive 

learning platforms to foster higher-order thinking, creativity, and practical competencies that are essential for future 

professionals [24]. The "critical need for pedagogical frameworks" is indeed a key takeaway. These frameworks should be 

rooted in established learning theories such as constructivism and experiential learning. A constructivist framework would 

emphasize that students actively build knowledge through interaction with the immersive environment, rather than 

passively receiving information. This implies designing activities where students manipulate virtual objects, solve problems 

in simulated scenarios, and reflect on their experiences. An experiential learning framework would involve designing 

learning cycles where students engage in concrete experiences within the immersive environment, reflect on those 

experiences, conceptualize new understandings, and actively experiment within the virtual world. This calls for deliberate 

instructional design that integrates pre-activity preparation, in-activity guidance, and post-activity debriefing. Such 

frameworks would provide educators with a structured approach to integrate immersive technologies effectively, ensuring 

alignment between technological affordances and learning objectives. The data from this review suggests a growing 

intentionality in how educators design learning experiences within immersive contexts. 

Regarding our third research question on the impact of immersive technologies on student learning outcomes, the 

consistently positive influence on conceptual understanding, practical skill acquisition, motivation, and engagement is a 

robust finding of this review [16]. This reinforces previous conclusions about the benefits of immersive technologies in 

creating dynamic and interactive learning environments that offer interactive simulations and enhance engagement [15]. 

The heightened motivation and engagement reported by students are particularly important, as these factors are strongly 

correlated with academic success and persistence [67-71]. However, as identified in the introduction of this review, 

research gaps persist regarding the long-term effects of immersive technologies on learning outcomes, including knowledge 

retention [28]. While the current review demonstrates significant positive impacts on immediate learning outcomes and 

engagement, more longitudinal studies and rigorous evaluations are needed to definitively ascertain the sustained benefits, 

particularly concerning long-term knowledge retention and academic progression [28]. 

Theoretical Implications: These findings contribute to learning theories by demonstrating how immersive technologies 

facilitate constructivist and experiential learning paradigms, enabling students to actively construct knowledge and develop 

skills through direct engagement with virtual environments [72-75]. The heightened motivation observed also supports self-

determination theory, suggesting that the autonomy, competence, and relatedness fostered in immersive settings contribute 

to intrinsic motivation and deeper learning [76-78]. The diversification of disciplines also challenges the notion that 

immersive learning is only suitable for procedural or highly visual subjects, suggesting broader theoretical applicability to 

abstract and social learning. 

Practical Implications: For higher education institutions, these findings underscore the necessity of a strategic, rather 

than piecemeal, approach to immersive technology integration. Success hinges not solely on technological infrastructure 

but equally on developing comprehensive pedagogical frameworks [79, 80]. Merely introducing VR headsets without 

adapting instructional strategies will likely yield suboptimal results. Second, robust faculty support through training, 

resources, and professional development is paramount [81-83]. Addressing challenges related to effective teacher training, 

which have been noted as limitations in prior research [84-86] is critical to ensuring educators are equipped to design and 

facilitate effective immersive learning experiences.5. Conclusion 

This systematic review, "Unlocking the Potential of Immersive Technologies in Higher Education," thoroughly 

analyzed literature from 2020 to 2025, providing a current and comprehensive understanding of the impact of Virtual 

Reality, Augmented Reality, and Mixed Reality within higher education. The review conclusively demonstrates that 

immersive technologies are potent instruments for pedagogical innovation, transcending their traditional applications in 

STEM and medical fields to encompass a diverse array of academic disciplines. A key finding is the significant shift 

towards instructional strategies that champion active, collaborative, project-based, and experiential learning within 

immersive environments, which are crucial for cultivating essential 21st-century skills. The evidence strongly affirms the 

capacity of immersive technologies to significantly enhance student learning outcomes, particularly in fostering conceptual 

understanding, facilitating practical skill acquisition, and notably boosting student motivation and engagement. 

This work makes several contributions to knowledge by addressing critical gaps identified in previous systematic 

reviews. By analyzing a broad spectrum of immersive technologies across various disciplines, this review offers a more 

holistic and current understanding of their pervasive integration. It synthesizes evidence from the most recent period, 

reflecting the rapid evolution of technology and pedagogical shifts. Furthermore, it highlights the consistent efficacy of 

specific instructional approaches and robustly confirms the positive impact on a range of learning outcomes, thereby 

providing a more current and comprehensive assessment of the field. 

Despite these contributions, this systematic review has certain limitations. It was restricted to English-language, peer-

reviewed journal articles, which may introduce a publication bias and exclude relevant research published in other 

languages or formats. The chosen timeframe, while providing a current snapshot, inherently limits the inclusion of earlier 

foundational research. Furthermore, the variability in methodologies, reporting standards, and contextual factors across the 

included studies posed challenges for a direct comparative meta-analysis, necessitating a thematic synthesis approach. 
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Ultimately, the findings of this review articulate a clear call to action for higher education. The proven efficacy of 

immersive technologies in diverse educational settings mandates their strategic and thoughtful integration, rather than their 

adoption as mere novelties. The "so what?" is that these tools are not just enhancing learning; they are reshaping how we 

learn, offering unparalleled opportunities for engagement and skill development. To fully realize this transformative 

potential, it is paramount that universities invest in robust pedagogical frameworks and comprehensive faculty development 

programs. Equipping educators with the knowledge and skills to effectively design, implement, and assess immersive 

learning experiences will be the cornerstone of successful integration. Without dedicated support for faculty, the promise of 

immersive technologies risks being undermined by suboptimal implementation. This proactive approach will ensure that 

higher education institutions can leverage these powerful tools to prepare students for an increasingly complex and 

technologically driven future. Further research, particularly longitudinal studies, is essential to track the long-term impact 

on knowledge retention and career readiness, along with continued exploration of ethical considerations, accessibility, and 

effective mitigation strategies for challenges like cybersickness in diverse immersive learning environments. 

 

References 
[1] E. Yang, "Implications of immersive technologies in healthcare sector and its built environment," Frontiers in Medical 

Technology, vol. 5, p. 1184925, 2023.  

[2] F. A. Fernandes, C. S. C. Rodrigues, E. N. Teixeira, and C. M. Werner, "Immersive learning frameworks: A systematic 

literature review," IEEE Transactions on Learning Technologies, vol. 16, no. 5, pp. 736-747, 2023.  

[3] İ. Y. Kazu and M. Kuvvetli, "The impact of virtual reality technology on student engagement and learning outcomes in higher 

education," AS-Proceedings, vol. 1, no. 1, pp. 143–149, 2023.  

[4] B. Bermejo et al., "AR/VR teaching-learning experiences in higher education institutions (HEI): A systematic literature 

review," Informatics, vol. 10, no. 2, p. 45, 2023.  https://doi.org/10.3390/informatics10020045 

[5] A. Musaddaq, S. Akhtar, K. Rasool, D. Filipovic, A. Iftikhar, and D. Stuckler, "Using immersive augmented reality (ar) or 

virtual reality (vr) in a classroom is as effective as traditional classrooms in higher education: A systematic review," Journal of 

Higher Education Theory and Practice, vol. 25, no. 1, pp. 153-167, 2025.  

[6] A. F. Di Natale, C. Repetto, G. Riva, and D. Villani, "Immersive virtual reality in K‐12 and higher education: A 10‐year 

systematic review of empirical research," British Journal of Educational Technology, vol. 51, no. 6, pp. 2006-2033, 2020.  

[7] T.-C. Huang and H.-P. Tseng, "Extended reality in applied sciences education: A systematic review," Applied Sciences, vol. 

15, no. 7, p. 4038, 2025.  https://doi.org/10.3390/app15074038 

[8] F. L. Gaol and E. Prasolova-Førland, "Special section editorial: The frontiers of augmented and mixed reality in all levels of 

education," Education and Information Technologies, vol. 27, no. 1, pp. 611-623, 2022.  https://doi.org/10.1007/s10639-021-

10746-2 

[9] A. Rojo, L. Raya, and A. Sanchez, "A novel mixed reality solution based on learning environment for sutures in minor 

surgery," Applied Sciences, vol. 11, no. 5, p. 2335, 2021.  https://doi.org/10.3390/app11052335 

[10] Oleksii, Shatokhin, A. Dzedzickis, M. Pečiulienė, and V. Bučinskas, "Extended reality: Types and applications," Applied 

Sciences, vol. 15, no. 6, p. 3282, 2025.  

[11] N. Wannapiroon, S. Shawarangkoon, C. Chawarangkoon, A. Kucharoenthavorn, and P. Wannapiroon, "Metaverse learning 

experience platform (MLXP) for immersive design thinking to enhance digital intelligence quotient and virtual game developer 

skills," International Journal of Information and Education Technology, vol. 13, no. 12, pp. 1879-1889, 2023.  

[12] E. Sviridova, E. Yastrebova, G. Bakirova, and F. Rebrina, "Immersive technologies as an innovative tool to increase academic 

success and motivation in higher education," Frontiers in Education, vol. 8, p. 1192760, 2023.  

[13] J. R. Birt, P. Manyuru, and J. Nelson, "Using virtual and augmented reality to study architectural lighting," presented at the 

ASCILITE 2017: 34th International Conference on Innovation, Practice and Research in the Use of Educational Technologies 

in Tertiary Education, 2017. 

[14] J. S. Ortiz, B. S. Guevara, E. G. Espinosa, and V. H. Andaluz, "Smart university immersive virtual learning," presented at the 

2020 15th Iberian Conference on Information Systems and Technologies (CISTI), 2020. 

[15] M. Smuts, M. Gardner, V. Callaghan, and A. G. Gutierrez, "Towards dynamically adaptable immersive spaces for learning," 

presented at the 2019 11th Computer Science and Electronic Engineering (CEEC), 2019. 

[16] T. Tene, J. A. Marcatoma Tixi, M. d. L. Palacios Robalino, M. J. Mendoza Salazar, C. Vacacela Gomez, and S. Bellucci, 

"Integrating immersive technologies with STEM education: A systematic review," Frontiers in Education, vol. 9, p. 1410163, 

2024.  

[17] M. Akgün and B. Atıcı, "The effects of immersive virtual reality environments on students' academic achievement: A meta-

analytical and meta-thematic study," Participatory Educational Research, vol. 9, no. 3, pp. 111-131, 2022.  

[18] J. M. B. Fugate, M. J. Tonsager, and S. L. Macrine, "Immersive extended reality (i-xr) in medical and nursing for skill 

competency and knowledge acquisition: A systematic review and implications for pedagogical practices," Behavioral Sciences, 

vol. 15, no. 4, p. 468, 2025. [Online]. Available: https://www.mdpi.com/2076-328X/15/4/468 

[19] L. C. J. Pflieger, C. Hartmann, and M. Bannert, "Enhancing knowledge construction in emerging technologies: The role of 

imagination training in immersive virtual reality environments," Discover Education, vol. 3, no. 1, p. 65, 2024/06/02 2024.  

10.1007/s44217-024-00154-2 

[20] G. V. Ryan, S. Callaghan, A. Rafferty, M. F. Higgins, E. Mangina, and F. McAuliffe, "Learning outcomes of immersive 

technologies in health care student education: Systematic review of the literature," Journal of Medical Internet Research, vol. 

24, no. 2, p. e30082, 2022.  

[21] H. T. Crogman, V. D. Cano, E. Pacheco, R. B. Sonawane, and R. Boroon, "Virtual reality, augmented reality, and mixed reality 

in experiential learning: Transforming educational paradigms," Education Sciences, vol. 15, no. 3, p. 303, 2025. [Online]. 

Available: https://www.mdpi.com/2227-7102/15/3/303 

[22] R. Faresta, T. Nicholas, Y. Chi, I. Sinambela, and A. Mopoliu, "Exploring the potential of virtual reality (VR) in developing 

students’ thinking skills: A narrative review of the last five years," International Journal of Essential Competencies in 

Education, vol. 3, no. 2, p. 217, 2024.  

https://doi.org/10.3390/informatics10020045
https://doi.org/10.3390/app15074038
https://doi.org/10.1007/s10639-021-10746-2
https://doi.org/10.1007/s10639-021-10746-2
https://doi.org/10.3390/app11052335
https://www.mdpi.com/2076-328X/15/4/468
https://www.mdpi.com/2227-7102/15/3/303


 
 

               International Journal of Innovative Research and Scientific Studies, 8(7) 2025, pages: 216-226
 

224 

[23] C. Wu, Y. Tang, Y. Tsang, and K. Chau, "Immersive learning design for technology education: A soft systems methodology," 

Frontiers in Psychology, vol. 12, p. 745295, 2021.  

[24] A. Cabrera-Duffaut, A. M. Pinto-Llorente, and A. Iglesias-Rodríguez, "Immersive learning platforms: analyzing virtual reality 

contribution to competence development in higher education—a systematic literature review," Frontiers in Education, vol. 9, 

p. 1391560, 2024.  

[25] S. Park, H. J. Shin, H. Kwak, and H. J. Lee, "Effects of immersive technology–based education for undergraduate nursing 

students: Systematic review and meta-analysis using the grading of recommendations, assessment, development, and 

evaluation (GRADE) approach," Journal of Medical Internet Research, vol. 26, p. e57566, 2024.  

[26] P. MacDowell, J. Jaunzems-Fernuk, J. Clifford, A. Ghani, and B. Hoy, "Virtual reality in history education: instructional 

design considerations for designing authentic, deep, and meaningful learning," The Journal of Applied Instructional Design, 

vol. 14, no. 1, pp. 6-48, 2025.  

[27] M. A. Alammary, L. Halliday, and S. T. Konstantinidis, "360-degree virtual reality utilising head-mounted devices in 

undergraduate nursing and midwifery education: A scoping review," Virtual Worlds, vol. 2, no. 4, pp. 396-421, 2023.  

https://doi.org/10.3390/virtualworlds2040023 

[28] S. Scippo, D. Luzzi, S. Cuomo, and M. Ranieri, "Innovative methodologies based on extended reality and immersive digital 

environments in natural risk education: A scoping review," Education Sciences, vol. 14, pp. 1-33, 2024.  

[29] P. Pande, A. Thit, A. E. Sørensen, B. Mojsoska, M. E. Moeller, and P. M. Jepsen, "Long-term effectiveness of immersive vr 

simulations in undergraduate science learning: Lessons from a media-comparison study," Research in Learning Technology, 

vol. 29, 2021.  

[30] A. Sakr and T. Abdullah, "Virtual, augmented reality and learning analytics impact on learners, and educators: A systematic 

review," Education and Information Technologies, vol. 29, no. 15, pp. 19913-19962, 2024.  https://doi.org/10.1007/s10639-

024-12602-5 

[31] M. Poupard, F. Larrue, H. Sauzéon, and A. Tricot, "A systematic review of immersive technologies for education: effects of 

cognitive load and curiosity state on learning performance," British Journal of Educational Technology, vol. 56, no. 1, pp. 5-

41, 2025.  

[32] A. L. X. Jie and N. A. Kamrozzaman, "The challenges of higher education students face in using artificial intelligence (ai) 

against their learning experiences," Open Journal of Social Sciences, vol. 12, no. 10, pp. 362-387, 2024.  

[33] A. P. Lawson et al., "Confounded or controlled? A systematic review of media comparison studies involving immersive virtual 

reality for STEM education," Educational Psychology Review, vol. 36, no. 3, p. 69, 2024.  

[34] S. Müser and C. D. Fehling, "AR/VR. nrw–augmented und virtual reality in der hochschullehre," HMD Praxis der 

Wirtschaftsinformatik, vol. 59, no. 1, pp. 122-141, 2022.  

[35] M. Sümer and D. Vaněček, "A systematic review of virtual and augmented realities in higher education: Trends and issues," 

Innovations in Education and Teaching International, vol. 62, no. 3, pp. 811-822, 2025.  

[36] A. Dubiel, D. Kamińska, G. Zwoliński, B. Ramić-Brkić, D. Agostini, and M. Zancanaro, "Virtual reality for the training of soft 

skills for professional education: trends and opportunities," Interactive Learning Environments, pp. 1-21, 2025.  

[37] A. Artyukhov, I. Volk, O. Dluhopolskyi, E. Mieszajkina, and A. Myśliwiecka, "Immersive university model: A tool to increase 

higher education competitiveness," Sustainability, vol. 15, no. 10, p. 7771, 2023.  https://doi.org/10.3390/su15107771 

[38] G. Makransky and G. B. Petersen, "The theory of immersive collaborative learning (TICOL)," Educational Psychology 

Review, vol. 35, no. 4, p. 103, 2023.  

[39] S. Han and P. E. Resta, "Virtually authentic: graduate students' perspective changes toward authentic learning while 

collaborating in a virtual world," Online Learning, vol. 24, no. 4, pp. 5-27, 2020.  

[40] N. Van der Meer, V. van der Werf, W.-P. Brinkman, and M. Specht, "Virtual reality and collaborative learning: A systematic 

literature review," Frontiers in Virtual Reality, vol. 4, p. 1159905, 2023.  

[41] T. Kee, B. Kuys, and R. King, "Generative artificial intelligence to enhance architecture education to develop digital literacy 

and holistic competency," Journal of Artificial Intelligence in Architecture, vol. 3, no. 1, pp. 24-41, 2024.  

[42] T. Cochrane, S. Aiello, N. Wilkinson, C. Aguayo, and S. Cook, "Developing a mobile immersive reality framework for 

enhanced simulation training: MESH360," Research Repository, p. 392, 2019.  

[43] M. G. Kluge, S. Maltby, C. Kuhne, D. J. Evans, and F. R. Walker, "Comparing approaches for selection, development, and 

deployment of extended reality (XR) teaching applications: A case study at The University of Newcastle Australia," Education 

and Information Technologies, vol. 28, no. 4, pp. 4531-4562, 2023.  

[44] C. Blair, C. Walsh, and P. Best, "Immersive 360 videos in health and social care education: A scoping review," BMC Medical 

Education, vol. 21, no. 1, p. 590, 2021.  

[45] J. M. Akazaki, B. K. Slodkowski, L. R. Machado, K. F. S. Miranda, T. P. F. Grande, and P. A. Behar, "Pedagogical strategies 

based on socio-affective scenarios: an outlook based on personalized teaching in a virtual learning environment," Informatics 

in Education, vol. 21, no. 4, pp. 571-588, 2022.  

[46] Á. Martín-Gutiérrez, M. D. Díaz-Noguera, C. Hervás-Gómez, and G. L. Morales-Pérez, "Models of future teachers’ adaptation 

to new post-pandemic digital educational scenarios," Sustainability, vol. 14, no. 21, p. 14291, 2022. [Online]. Available: 

https://www.mdpi.com/2071-1050/14/21/14291 

[47] Y. Liu, Q. Zhan, and W. Zhao, "A systematic review of VR/AR applications in vocational education: models, affects, and 

performances," Interactive Learning Environments, vol. 32, no. 10, pp. 6375-6392, 2024.  

[48] T. Tunur, S. W. Hauze, J. P. Frazee, and P. T. Stuhr, "XR-Immersive labs improve student motivation to learn kinesiology," 

Frontiers in Virtual Reality, vol. 2, p. 625379, 2021.  

[49] N. Suhag, "The impact of virtual reality on student engagement in higher education," Available at SSRN 5016008, 2024.  

[50] C. Hurrell and J. Baker, "Immersive learning: Applications of virtual reality for undergraduate education," College & 

Undergraduate Libraries, vol. 27, no. 2-4, pp. 197-209, 2021.  

[51] Y. Qiu, R. Isusi-Fagoaga, and A. García-Aracil, "Perceptions and use of metaverse in higher education: A descriptive study in 

China and Spain," Computers and Education: Artificial Intelligence, vol. 5, p. 100185, 2023.  

[52] L. Weldingh, G. Borgen-Eide, H. Bødker, M. Jaakkola, and K. Riegert, "Investigating notions of climate change in Nordic 

journalism education," Journalism Education, vol. 13, no. 2, pp. 15-35, 2024.  

https://doi.org/10.3390/virtualworlds2040023
https://doi.org/10.1007/s10639-024-12602-5
https://doi.org/10.1007/s10639-024-12602-5
https://doi.org/10.3390/su15107771
https://www.mdpi.com/2071-1050/14/21/14291


 
 

               International Journal of Innovative Research and Scientific Studies, 8(7) 2025, pages: 216-226
 

225 

[53] M. A. Kuhail, A. ElSayary, S. Farooq, and A. Alghamdi, "Exploring immersive learning experiences: A survey," Informatics, 

vol. 9, no. 4, p. 75, 2022.  https://doi.org/10.3390/informatics9040075 

[54] S. Elias, A. P. Lajium, N. A. Kamrozzaman, and M. A. M. Hussain, "Meaning in Life among Malaysian University Students," 

Open Journal of Social Sciences, vol. 13, no. 3, pp. 596-609, 2025.  

[55] A. G. Privitera, F. Fontana, and M. Geronazzo, "The role of audio in immersive storytelling: a systematic review in cultural 

heritage," Multimedia Tools and Applications, pp. 1-39, 2024.  

[56] M. S. Anwar, J. Yang, J. Frnda, A. Choi, N. Baghaei, and M. Ali, "Metaverse and XR for cultural heritage education: 

applications, standards, architecture, and technological insights for enhanced immersive experience," Virtual Reality, vol. 29, 

no. 2, p. 51, 2025.  

[57] J. Zhang, W. A. J. Wan Yahaya, and M. Sanmugam, "The impact of immersive technologies on cultural heritage: A 

bibliometric study of VR, AR, and MR applications," Sustainability, vol. 16, no. 15, p. 6446, 2024.  

https://doi.org/10.3390/su16156446 

[58] E. Whewell, H. Caldwell, B. Garrett, and G. Malloch, "Digital Learning Across Boundaries: Immersive technologies 

supporting changemaking in an international context," Research in Education and Learning Innovation Archives, vol. 27, no. 

27, pp. 19-32, 2021.  

[59] Z. Zhan and S. Niu, "Subject integration and theme evolution of STEM education in K-12 and higher education research," 

Humanities and Social Sciences Communications, vol. 10, no. 1, pp. 1-13, 2023.  

[60] M. Chen, T. Pei, E. Jeronen, Z. Wang, and L. Xu, "Teaching and learning methods for promoting sustainability in tourism 

education," Sustainability, vol. 14, no. 21, p. 14592, 2022.  

[61] T. Kee and H. Zhang, "Digital experiential learning for sustainable horticulture and landscape management education," 

Sustainability, vol. 14, no. 15, p. 9116, 2022.  

[62] A. Kozanitis and L. Nenciovici, "Effect of active learning versus traditional lecturing on the learning achievement of college 

students in humanities and social sciences: A meta-analysis," Higher Education, vol. 86, no. 6, pp. 1377-1394, 2023.  

[63] C. Pirola, C. Peretti, and F. Galli, "Immersive virtual crude distillation unit learning experience: The EYE4EDU project," 

Computers & Chemical Engineering, vol. 140, p. 106973, 2020.  

[64] M. A. AlGerafi, Y. Zhou, M. Oubibi, and T. T. Wijaya, "Unlocking the potential: A comprehensive evaluation of augmented 

reality and virtual reality in education," Electronics, vol. 12, no. 18, p. 3953, 2023.  

[65] K. Tomaszewska, "VR technology in manufacturing processes – a bibliometric analysis," Scientific Papers of Silesian 

University of Technology Organization and Management Series, vol. 181, pp. 579–602, 2023.  https://doi.org/10.29119/1641-

3466.2023.181.37 

[66] A. Canavesi and A. Ravarini, "Innovative Methodologies of Active Learning to Develop the Competencies of the Future of 

Work," Journal of Higher Education Theory & Practice, vol. 24, no. 4, 2024.  

[67] Y. Kong, "The role of experiential learning on students’ motivation and classroom engagement," Frontiers in psychology, vol. 

12, p. 771272, 2021.  

[68] A. Gonzaga, Elizabeth and A. Ramirez-Arellano, "Scaffolding matters? Investigating its role in motivation, engagement and 

learning achievements in higher education," Sustainability, vol. 14, no. 20, p. 13419, 2022.  

[69] T. Ito and T. Umemoto, "Examining the causal relationships between interpersonal motivation, engagement, and academic 

performance among university students," PLoS One, vol. 17, no. 9, p. e0274229, 2022.  

[70] Z. S. Aisyah, I. A. Makrifah, A. Saifudin, and T. A. Mubarok, "Relationship between learning motivation and students' 

learning achievements in english education study program at Nahdlatul Ulama university of Blitar," Briliant: Jurnal Riset dan 

Konseptual, vol. 8, no. 3, pp. 576-585, 2023.  

[71] F. L. Idulsa Jr. and R. A. Luzano, "Students’ motivation and academic engagement in alternative learning system," 

International Journal of Multidisciplinary Research and Analysis, vol. 7, no. 3, pp. 1019–1032, 2024.  

https://doi.org/10.47191/ijmra/v7-i03-21 

[72] F. Mallek, T. Mazhar, S. F. A. Shah, Y. Y. Ghadi, and H. Hamam, "A review on cultivating effective learning: Synthesizing 

educational theories and virtual reality for enhanced educational experiences," PeerJ Computer Science, vol. 10, p. e2000, 

2024.  

[73] C. Schott and S. Marshall, "Virtual reality for experiential education: A user experience exploration," Australasian Journal of 

Educational Technology, vol. 37, no. 1, pp. 96-110, 2021.  

[74] P. Hardie, A. Darley, L. Carroll, C. Redmond, A. Campbell, and S. Jarvis, "Nursing & Midwifery students’ experience of 

immersive virtual reality storytelling: An evaluative study," BMC Nursing, vol. 19, no. 1, p. 78, 2020.  

[75] P. B. Lyk et al., "Co-designing and learning in virtual reality: Development of tool for alcohol resistance training," Electronic 

Journal of e-Learning, vol. 18, no. 3, pp. 219-234, 2020.  

[76] R. Burnell, D. Peters, R. M. Ryan, and R. A. Calvo, "Technology evaluations are associated with psychological need 

satisfaction across different spheres of experience: an application of the METUX scales," Frontiers in Psychology, vol. 14, p. 

1092288, 2023.  

[77] A. Ellikkal and S. Rajamohan, "AI-enabled personalized learning: empowering management students for improving 

engagement and academic performance," Vilakshan-XIMB Journal of Management, vol. 22, no. 1, pp. 28-44, 2025.  

[78] L. David and N. Weinstein, "Using technology to make learning fun: technology use is best made fun and challenging to 

optimize intrinsic motivation and engagement," European Journal of Psychology of Education, vol. 39, no. 2, pp. 1441-1463, 

2024.  

[79] M. Mulders, J. Buchner, and M. Kerres, "A framework for the use of immersive virtual reality in learning environments," 

International Journal of Emerging Technologies in Learning, vol. 15, no. 24, pp. 208-224, 2020.  

[80] A. Karcher, D. Arnold, and B. Kuhlenkötter, "Development of a Guideline under Didactical aspects for the Use of Immersive 

virtual learning environments," Journal of Formative Design in Learning, vol. 7, no. 2, pp. 98-105, 2023.  

[81] M. Schwaiger, M. Krajnčan, M. Vukovič, M. Jenko, and D. Doz, "Educators’ opinions about VR/AR/XR: An exploratory 

study," Education and Information Technologies, vol. 29, no. 18, pp. 24861-24880, 2024.  

[82] J. Keese, D. J. Ford, S. E. Luke, and S. M. Vaughn, "An individualized professional development approach for training 

university faculty in using a technological tool," Education and Information Technologies, vol. 28, no. 11, pp. 14577-14594, 

2023.  

https://doi.org/10.3390/informatics9040075
https://doi.org/10.3390/su16156446
https://doi.org/10.29119/1641-3466.2023.181.37
https://doi.org/10.29119/1641-3466.2023.181.37
https://doi.org/10.47191/ijmra/v7-i03-21


 
 

               International Journal of Innovative Research and Scientific Studies, 8(7) 2025, pages: 216-226
 

226 

[83] D. A. Ribadeneira Pazmino, F. J. Arellano Espinoza, O. Zaruma Pilamunga, and A. A. Cevallos Goyes, "Professional 

development of teachers: Analysis of current development components," RCUISRAEL, vol. 9, no. 2, 2022.  

[84] Q. Wang and Y. Li, "How virtual reality, augmented reality and mixed reality facilitate teacher education: A systematic 

review," Journal of Computer Assisted Learning, vol. 40, no. 3, pp. 1276-1294, 2024.  

[85] P. J. Ortega-Rodriguez, "From broad reality to the Metaverse: critical reflection on the contribution of education," Metaverse, 

vol. 2, no. 2, p. 12, 2021.  

[86] F. Silva-Díaz, J. Carrrillo-Rosúa, G. Fernández-Ferrer, R. Marfil-Carmona, and R. Narváez, "Assessment of immersive 

technologies and STEM approaches in initial teacher training," RIED Revista Iberoamericana de Educación a Distancia, vol. 

27, no. 1, p. 139, 2023.  
 

 


