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Abstract: The rapid advancement of artificial intelligence (AI) and digital technologies is
transforming education and demanding pedagogical approaches that are both innovative and
sustainable. Immersive learning has emerged as a promising paradigm that enhances learner
engagement, supports experiential understanding, and enables contextualized knowledge
construction. This study systematically reviews the literature on immersive learning in Al-driven and
technology-enhanced educational settings. It focuses on its pedagogical contributions to sustainable
learning futures. Using a systematic literature review (SLR) approach, relevant peer-reviewed studies
were identified, screened, and analyzed from major academic databases. The review synthesizes key
aspects, including conceptualizations of immersive learning, enabling technologies such as virtual
reality (VR), augmented reality (AR), and Al-based systems, as well as associated pedagogical
models and learning outcomes. Additionally, it examines the role of immersive learning in fostering
competencies aligned with the Sustainable Development Goals (SDGs), including inclusivity, equity,
and lifelong learning. The findings indicate that immersive learning enhances engagement, deepens
cognitive processing, and improves knowledge retention, while Al integration supports adaptive and
personalized learning. However, challenges remain in accessibility, ethics, technological readiness,
and pedagogical integration. This review provides insights into advancing innovative and sustainable
technology-enhanced pedagogy.
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INTRODUCTION

The rapid convergence of artificial intelligence (AI) and immersive technologies has
generated a growing body of research on immersive learning across diverse educational
contexts. However, this body of knowledge remains fragmented, with varying definitions,
conceptual frameworks, technological implementations, and pedagogical approaches.
Studies often focus on specific tools such as virtual reality (VR) or augmented reality (AR),
or on isolated outcomes like engagement or achievement, without offering an integrated
understanding of how immersive learning functions within broader technology-enhanced
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pedagogy (Liu, Cheon, Stanbury, Jiao, Xing & Kang, 2026; Samala, Rawas, Rahmadika et
al., 2025).

In addition, the increasing emphasis on sustainable education and the Sustainable
Development Goals (SDGs) requires a more holistic perspective that connects technological
innovation with long-term educational impact, inclusivity, and equity (Hariyani, Hariyani &
Mishra, 2025). Therefore, this SLR is conducted to: (i) consolidate and synthesize existing
research on immersive learning in the era of Al, (ii) map key trends, theoretical foundations,
and pedagogical models, and (iii) identify gaps and future directions for sustainable learning
innovation.

This review is important for several interrelated reasons. First, the education sector is
undergoing a significant transformation driven by Al and digital technologies. While
immersive learning is often promoted as a powerful approach, there is still limited
consolidated evidence on how and why it works across contexts (Llanos-Ruiz, Abella-Garcia
& Ausin-Villaverde, 2025). Without such synthesis, educators and policymakers risk
adopting technologies without a clear pedagogical foundation. Second, immersive learning
has strong potential to support key educational priorities aligned with the SDGs, including:
(1) improving quality of learning experiences, (ii) fostering inclusive and equitable education,
and (iii)) promoting lifelong learning competencies (Liu & Li, 2025). However, its
contribution to these goals has not been systematically examined in a unified framework.
Third, there are emerging concerns related to: (i) ethical implications (e.g., data privacy,
algorithmic bias), (i1) access and digital divide, and (ii1) student wellbeing in highly
immersive environments.

A systematic review provides a structured way to critically assess both opportunities and
challenges, offering balanced and evidence-based insights. This review distinguishes itself
from existing studies in several meaningful ways. First, an integration of Al and Immersive
Learning. Many prior reviews examine immersive technologies (VR/AR) or Al in isolation.
This study specifically explores their intersection, positioning immersive learning within the
broader ecosystem of Al-driven education. Second, a pedagogical, not merely technological,
focus. Rather than focusing only on tools or platforms, this review emphasizes technology-
enhanced pedagogy. It seeks to understand how immersive learning transforms teaching and
learning processes, not just what technologies are used. Third, an alignment with SDGs. This
review explicitly connects immersive learning with sustainability and the SDGs, an area that
remains underexplored. It examines how immersive approaches contribute to long-term
educational goals such as inclusivity, resilience, and lifelong learning. Fourth, a Holistic and
multidimensional synthesis. The review goes beyond learning outcomes to include
conceptual frameworks, instructional design models, learner experience and engagement,
and ethical and socio-cultural considerations. Fifth, a Forward-looking perspective. In
addition to summarizing existing literature, this study aims to anticipate future directions,
offering a roadmap for researchers and practitioners navigating the evolving landscape of Al-
enhanced immersive education.
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Taken them altogether, rationale, importance, and uniqueness form a coherent narrative,
which is not just a review of what has been done, but a strategic synthesis of where
immersive, Al-driven pedagogy is heading, and how it can meaningfully contribute to
sustainable education (Partarakis & Zabulis, 2024; Tan, Cheng & Ling, 2025; Alqurni, 2026).

Research Questions (RQs). For an SLR, it is important to keep the questions focused, layered,
and logically connected. Here is a strong set:

RQI1. How is immersive learning conceptualized and defined in the context of Al and
technology-enhanced education?

RQ2. What types of technologies (e.g., Al, VR, AR, MR) are used to support immersive
learning, and how are they integrated into pedagogical practices?

RQ3. What pedagogical models and instructional design approaches underpin immersive
learning environments?

RQ4. What are the reported impacts of immersive learning on student outcomes (e.g.,
engagement, cognition, skills, well-being)?

RQS5. How does immersive learning contribute to sustainable learning futures in alignment
with the Sustainable Development Goals (SDGs)?

RQ6. What challenges, limitations, and ethical considerations are associated with
implementing immersive learning in Al-driven education?

RQ7. What research gaps and future directions can be identified for advancing immersive,
technology-enhanced pedagogy?

This structure moves from concept to technology, from technology to pedagogy, from
pedagogy to impact, from impact to sustainability, from sustainability to challenges, and from
challenges to future needs, which are ideal for SLR coherence (Azmat, Lim, Moyeen, Voola
& Gupta, 2023; Samodra, Rahmawati & Prayitno, 2025; Saseendran & Thomas, 2025;
Ogbolu, Hague, Adelaja, Ohanagorom, Amala & Adedeji, 2026).

The objective is mainly to systematically synthesize and critically analyze existing literature
on immersive learning in the era of Al and to understand its role in advancing technology-
enhanced pedagogy for sustainable learning futures.

To operationalize the main goal, the review seeks to: (i) Clarify conceptual foundations, i.e.,
identifying how immersive learning is defined, theorized, and positioned in current research.
(i1) Map technological ecosystems, i.e., examining the range of enabling technologies (Al,
VR, AR, MR) and their educational applications. (iii) Analyze pedagogical approaches, i.e.,
exploring instructional models, learning designs, and teaching strategies associated with
immersive environments. (iv) Evaluate learning outcomes, i.e., synthesizing evidence on
cognitive, affective, behavioral, and well-being-related outcomes. (v) Assess contributions
to sustainability (SDGs), i.e., investigating how immersive learning supports inclusive,
equitable, and lifelong learning. (vi) Identify challenges and ethical issues, i.e., reviewing
barriers such as access, cost, digital divide, and concerns around data and learner wellbeing.
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(vii) Highlight research gaps and propose future directions, i.e., providing a forward-looking
agenda for researchers and practitioners.

A strong SLR not only summarizes but also produces structured knowledge. Here are the
anticipated and potential outcomes: (i) A synthesized conceptual framework, i.e., a clearer
and more unified understanding of what “immersive learning” means in Al-enhanced
education, potentially identifying dominant definitions and theoretical lenses. (i1) A typology
of immersive technologies and applications, i.e., a categorized overview of how Al, VR, AR,
and related tools are used across educational contexts. (iii) A mapping of pedagogical models,
i.e., identification of recurring instructional patterns, such as experiential learning,
simulation-based learning, constructivist approaches, or adaptive learning systems. (iv)
Evidence-based insights on learning outcomes, i.e., a consolidated view of how immersive
learning influences student engagement, knowledge retention, higher-order thinking skills,
and student wellbeing. (v) A sustainability-oriented perspective, i.e., an articulated
connection between immersive learning and SDG-related dimensions, such as inclusivity and
accessibility, quality of education, and lifelong learning. (vi) Identification of key challenges
and tensions, i.e., a balanced account of issues such as technological inequity, ethical
concerns (Al bias, data privacy), and pedagogical readiness. (vii) A future research agenda,
1.e., clear directions for future studies, including underexplored areas, methodological gaps,
and opportunities for innovation. Putting them in one straight line, the RQs, objectives, and
expected results form a coherent intellectual pathway for the questions guide inquiry, the
objectives define intention, and the expected results signal contribution. This alignment
shows that the review is not only descriptive, but purposeful and forward-looking.

THEORETICAL FRAMEWORK

To establish a robust and comprehensive theoretical foundation for this systematic literature
review, the conceptual framework is constructed at the intersection of core learning theories,
technological integration, cognitive-motivational support, and sustainability. A holistic
understanding of technology-enhanced pedagogy in the contemporary era requires a multi-
layered lens that moves beyond isolated tools to explore how immersive and intelligent
digital spaces reshape the human learning experience. Together, these theories provide the
analytical scaffolding necessary to evaluate how immersive, Al-driven learning can be
effectively leveraged to cultivate competencies for sustainable futures.

At the bedrock of this investigation are the Core Learning Theories that conceptualize how
knowledge is acquired and contextualized within modern digital ecosystems. Experiential
Learning Theory (ELT) posits that learning occurs through a continuous cycle of experience,
reflection, conceptualization, and experimentation (Kolb, 1984). In this review, ELT explains
how immersive technologies like Virtual and Augmented Reality (VR/AR) allow learners to
actively inhabit environments rather than merely observe them, facilitating deep
understanding and simulation-based problem-solving (Crogman et al., 2025). This active
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paradigm is further extended by Constructivism and Social Constructivism (CSC), which
frames learning as an active process where individuals construct knowledge through
interaction with their environment and peers (Adams, 2006). Within collaborative virtual
spaces, Artificial Intelligence (AI) can scaffold these constructivist dynamics by providing
adaptive, personalized feedback (Tan et al., 2025). Complementing these structures, Situated
Learning Theory (SLT) emphasizes that learning is most effective when embedded within
authentic contexts (Fox, 1997). By simulating high-fidelity, real-world situations—such as
virtual laboratories or complex social scenarios—immersive environments facilitate the
transfer of abstract knowledge into actionable competencies necessary for future societal
challenges (Rashevska & Semerikov, 2026).

To operationalize these learning principles within digital environments, the review
incorporates critical Pedagogical and Technology Frameworks. Effective digital instruction
demands the integration of technology, pedagogy, and content knowledge, a synthesis
captured by the Technological Pedagogical Content Knowledge (TPACK) framework
(Koehler & Mishra, 2015). TPACK ensures that the literature is analyzed not merely through
the lens of technological novelty, but by the quality and intentionality of the technology-
enhanced pedagogy (Lee et al., 2022). Furthermore, when these digital spaces accommodate
community interaction, the Community of Inquiry (COI) framework becomes essential. COI
dictates that meaningful learning in digital environments emerges from the critical
confluence of cognitive, social, and teaching presences (Swan et al., 2009). Balancing these
distinct presences is vital for maintaining student engagement and well-being within
complex, Al-supported virtual ecosystems (Muzata et al., 2024).

However, navigating these advanced systems places unique psychological demands on the
learner, requiring robust Cognitive and Motivational Support. According to Cognitive Load
Theory (CLT), instructional effectiveness relies heavily on managing the mental bandwidth
imposed on working memory (Ouwehand et al., 2025). Because rich, interactive media can
easily overwhelm a learner, CLT serves as an evaluative metric for instructional usability,
particularly regarding how Al can be deployed to optimize personalized learning pathways
without causing cognitive overload (Chimbo et al.,, 2026). Motivationally, Self-
Determination Theory (SDT) establishes that sustained, long-term learning is driven by the
fulfillment of three basic psychological needs: autonomy, competence, and relatedness (Ryan
& Deci, 2000). Immersive designs foster these elements by giving students agency over their
learning trajectories, providing meaningful challenges, and facilitating digital connection,
thereby enhancing both engagement and psychological well-being (Baxter & Hainey, 2024).

Looking toward institutional viability, the framework adopts a distinct Technology and
Future Orientation. The structural integration and systemic readiness of these platforms are
examined through the Technology Acceptance Model (TAM) and its extensions, which argue
that adoption is governed by perceived usefulness and ease of use (Xue et al., 2024). Even
highly sophisticated systems fail without stakeholder trust, making TAM crucial for
evaluating implementation barriers and equity in access (Nazaretsky et al., 2025). Moving
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beyond mere hardware adoption, the Artificial Intelligence in Education (AIED) framework
repositions Al from a passive utility to an active learning partner capable of driving
personalization and intelligent, real-time adaptation (Zhu et al., 2025; Rismanchian &
Doroudi, 2025). This framework allows the review to investigate the emergence of adaptive
immersive environments while explicitly addressing the ethical and equity implications of
algorithmic education (Katsenou et al., 2025).

Finally, the entire synthesis is anchored by Education for Sustainable Development (ESD),
which serves as the overarching value-driven bridge to the United Nations Sustainable
Development Goals (SDGs). ESD mandates that educational innovations must empower
learners to actively contribute to a sustainable, equitable, and resilient future (UNESCO,
2017; Araneo, 2024). By embedding ESD as the definitive anchor of this review, the
technological capabilities of Al and immersive systems are strictly evaluated by their
capacity to foster higher-order competencies—such as systems thinking, anticipatory action,
and collective responsibility. Ultimately, this multi-layered theoretical synthesis shifts the
narrative of educational technology: learning is no longer viewed as a static consumption of
content, but as an embodied, intelligent, and personalized experience explicitly directed
toward a sustainable future.

METHOD

Below is a structured methodology section that can be directly adapted, with particular emphasis on
data extraction and coding alignment. This study then adopts a systematic literature review (SLR)
approach following general guidelines to ensure transparency, replicability, and rigor. The review
process consists of identification, screening, eligibility assessment, and inclusion of relevant studies
focusing on immersive learning in Al-enhanced educational contexts (Atkinson & Cipriani, 2018;
Dickinson, 1995; Gupta et al., 2024; Randles & Finnegan, 2023; Siddaway et al., 2019; Zawacki-
Richter, Marin, Bond & Gouverneur, 2019; Radianti, Majchrzak, Fromm & Wohlgenannt, 2020;
Page, McKenzie, Bossuyt et al., 2021; Kitchenham, 2004).

Data Extraction Framework

A structured data extraction form will be developed to ensure consistency. Each selected article will
be analyzed using the following categories. Bibliographic Information: It includes author(s), year of
publication, country/region, and Publication type (e.g., journal, conference). Conceptualization of
Immersive Learning. It includes definition(s) used, theoretical foundation(s) cited, and the type of
immersion (e.g., VR, AR, MR, Al-driven simulation). Technological Characteristics: It includes
technologies applied (e.g., AL, VR, AR, XR, metaverse), level of Al integration (adaptive, intelligent
feedback, analytics), and platform/environment used. Pedagogical Design: It includes learning model
(e.g., experiential, constructivist, inquiry-based), instructional strategies (e.g., simulation, problem-
based learning, gamification), and the role of teacher and learner.

Next, Learning Context: It covers educational level (K-12, higher education, professional learning),
mode (online, blended, distance learning), and subject domain (e.g., STEM, social sciences). Learning
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Outcomes: It covers the domain of cognitive (achievement, critical thinking), affective (engagement,
motivation), behavioral (participation, collaboration), and well-being (stress, satisfaction).
Sustainability Dimensions (SDGs Alignment): It covers inclusivity and accessibility, equity and
digital divide, lifelong learning orientation, and real-world problem solving. Challenges and
Limitations: It covers technical constraints, pedagogical barriers, ethical issues (privacy, bias), and
cost and scalability.

Coding Scheme Aligned with Theoretical Lenses

To ensure theoretical rigor, a hybrid coding approach is used, they are deductive coding based on
established theories and inductive coding to capture emerging patterns. Below is the alignment
between coding categories and the 10 theoretical foundations. (1) Experiential Learning Theory. The
codes: (i) Concrete experience (simulation, virtual environment). (ii) Reflective observation
(debriefing, reflection activities). (iii) Active experimentation (interactive tasks). (2) Constructivism
and Social Constructivism: The codes: (i) Learner-centered design. (ii) Knowledge construction. (iii)
Collaboration/social interaction. (iv) Inquiry/problem-based learning. (3) Situated Learning. The
codes: (i) Authentic context, (i) Real-world simulation. (iii) Contextualized tasks. (4) Cognitive Load
Theory. The codes: (i) Information complexity. (ii) Interface usability. (iii) Cognitive
overload/optimization. (iv) Scaffolding mechanisms. (5) TPACK Framework. The codes: (i)
Integration of technology, pedagogy, and content. (ii) Teacher facilitation strategies. (iii) Instructional
alignment. (6) Community of Inquiry. The codes: (i) Cognitive presence (meaning-making). (ii)
Social presence (interaction, communication). (iii) Teaching presence (guidance, design). (7) Self-
Determination Theory. The codes: (i) Autonomy (learner control). (ii) Competence (challenge,
feedback). (iii) Relatedness (connection with others). (8) Al in Education. The codes: (i)
Personalization/adaptive learning. (ii) Intelligent feedback. (iii) Learning analytics. (iv) Human-Al
interaction. (9) Technology Acceptance. The codes: (i) Perceived usefulness. (ii) Ease of use. (iii)
User acceptance/resistance. (10) Education for Sustainable Development. The codes: (i) Inclusivity
and access. (i1) Equity considerations. (iii) Lifelong learning. (iv) Sustainability competencies (critical
thinking, systems thinking).

Data Analysis Strategy.

The extracted data will be analyzed using thematic synthesis, combining: (i) Descriptive analysis, i.¢.,
to map trends (e.g., technologies used, contexts, outcomes). (ii) Thematic coding (theory-driven), i.e.,
to interpret findings through the selected theoretical lenses. (iii) Cross-study comparison, i.e., to
identify patterns, consistencies, and contradictions. (iv) Gap analysis, i.e., to highlight underexplored
areas and future research needs.

Ensuring Rigor and Trustworthiness.

To enhance the quality of the review, the following syntax is obeyed: (i) Transparency: The general
flow diagram documents the selection process. (ii) Reliability: Coding scheme is applied consistently
(e.g., inter-coder agreement). (iii) Validity: Using established theoretical frameworks to guide
interpretation. (iv) Comprehensiveness: Applying inclusion of multiple databases and clear
inclusion/exclusion criteria.
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These imply that this is more than a review. It is a theory-informed mapping of an emerging
educational paradigm. By aligning the data extraction and coding with these theoretical lenses, the
study gains the depth (not just what, but why), the structure (clear analytical categories), and

credibility (anchored in established scholarship).

We are taking the next step, which is presenting the findings and discussions. By this approach, this
framework will allow us to move elegantly between evidence and theory, which is precisely what
distinguishes an SLR orientation from a descriptive survey. The results present the synthesized
evidence, while the discussion interprets that evidence through your theoretical lenses and objectives.
In the following section, we are intentionally elaborating a coherent and systematic structure of
elucidation explicitly aligned with the 7 RQs, objectives, and expected results.

RESULT AND DISCUSSION
Conceptualization of Immersive Learning

The reviewed literature reveals that immersive learning is conceptualized in three dominant
ways: (i)Technology-driven definitions (focused on VR/AR/XR environments), (ii)
Experience-driven definitions (emphasizing presence, embodiment, and engagement), and
(ii1) Pedagogical definitions (highlighting active, experiential, and situated learning).

A lack of consensus is evident, with many studies using the term inconsistently. Through the
lenses of Experiential Learning and Constructivism, immersive learning is best understood
not as a tool, but as an experience-centered pedagogical approach (Carvalho, Santos &
Ramos, 2025; Archer, Wagner & Snell, 2026). The fragmentation suggests a need for a
unified framework that integrates experience, technology, and pedagogy.

Technologies Supporting Immersive Learning

The analysis identifies four main technological clusters: (i) VR/XR environments (most
dominant), (i1)) AR applications (contextual and mobile learning), (iii) Al-driven systems
(adaptive learning, intelligent feedback), and (iv) Hybrid ecosystems (integration of Al with
immersive environments).

Al integration is increasing but still uneven across studies. From the Al in Education
perspective, immersive learning is evolving from static simulation toward intelligent,
adaptive environments (Feng, Zhang & GasSevi¢, 2025). However, many implementations
remain technology-centric rather than pedagogically grounded, indicating a gap between
innovation and instructional design (Yufiarti & Yetti, 2024; Zou, Kuek, Feng & Cheng,
2025).

Pedagogical Models and Instructional Design
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Recurring pedagogical approaches include: (i) Experiential learning cycles, (ii) Problem-
based and inquiry-based learning, (iii) Simulation-based instruction, and (iv) Gamified
learning environments. However, explicit pedagogical frameworks are often underreported.
Using the TPACK framework, the findings suggest that while technology is advanced,
pedagogical integration remains uneven (Aldemir, Kilinc, Bicer, Grant, Davis & Sweany,
2025). Effective immersive learning occurs when technology, pedagogy, and content are
meaningfully aligned, rather than when technology is used in isolation (Schwartz & Blau,
2026).

Learning Outcomes

Across studies, immersive learning demonstrates positive impacts on: (i) Engagement and
motivation (most consistently reported), (ii) Conceptual understanding and retention, and (iii)
Higher-order thinking skills (critical thinking, problem solving) Evidence in student well-
being is emerging but still limited. Self-Determination Theory explains the strong
motivational effects, as immersive environments support autonomy, competence, and
relatedness (Stalmach, D’Elia, Di Sano & Casale, 2025). However, Cognitive Load Theory
highlights that poorly designed environments may lead to overload, reducing effectiveness
(Patac & Patac, 2025).

Contribution to Sustainable Learning Futures

The literature shows partial alignment with sustainability goals: (i) Strong contributions to
quality education (SDG 4), (i1)) Moderate attention to lifelong learning, and (iii) Limited focus
on equity and inclusivity. Most studies do not explicitly frame their findings within SDGs.
Through the lens of Education for Sustainable Development, immersive learning has
significant potential but remains under-theorized in sustainability terms (Suigmez &
Ozansoy, 2024). There is a need to move from technological innovation toward socially
responsible and inclusive design (Jiang, Pan & Han, 2025).

Challenges and Ethical Considerations

Key challenges identified include: (i) Access and digital divide, (ii) High cost and
infrastructure requirements, (iii) Ethical concerns (data privacy, Al bias), and (iv) Limited
teacher readiness and training. Technology Acceptance models explain resistance and uneven
adoption. Ethical concerns become more critical with Al integration, highlighting the need
for responsible and human-centered design (Nizamani, Zhang & Lai, 2026; Torres-Rivera,
Rendoén Pefia, Diaz-Torres & Diaz-Torres, 2025). These challenges directly affect the
scalability of immersive learning.

Research Gaps and Future Directions
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The review identifies several gaps: (i) Lack of longitudinal and large-scale studies, (ii)
Limited integration of Al and immersive pedagogy, (ii1) Insufficient focus on student well-
being, (iv) Underrepresentation of developing country contexts, and (v) Weak connection to
sustainability frameworks. The field is still evolving and fragmented. Future research should:
(1) Develop integrated theoretical frameworks. (ii) Explore Al-driven immersive ecosystems,
(111) Prioritize equity, ethics, and well-being, and (iv) Align more explicitly with SDGs.

The Synthesis. Across all findings, a clear pattern emerges. Immersive learning is
transitioning first from technology-focused to experience-focused. Second, from static
environments to Al-driven adaptive systems. Third, from engagement-oriented to
sustainability-oriented (Han, Melissen & Haggis-Burridge, 2024; Yao & Gonzélez-Vélez,
2025; Zdonek, Zdonek, Krél & Halva, 2025). Yet, the transformation is incomplete. The
main tension lies between rapid technological advancement and slower pedagogical and
ethical integration.

CONCLUSION

The results collectively suggest that immersive learning, when combined with Al and grounded in
sound pedagogy, has the potential to become a cornerstone of sustainable education (Mariyono &
Alif, 2025). However, this potential can only be realized if future developments move beyond
innovation for their own sake, toward intentional, inclusive, and theory-informed educational design
(Jackson & Rosenblatt, 2025). The Freshness of this review, first, lies in its integrative and forward-
looking perspective within the domain of Al in Education. While existing studies often examine
immersive technologies (VR/AR) independently or focus on Al as a separate instructional tool, this
study uniquely conceptualizes immersive learning as an Al-enhanced pedagogical ecosystem. In
doing so, it shifts the discourse from technology adoption to pedagogical transformation (Mthembu,
Wanjiru & Desmond, 2023). A second point is the study’s explicit focus on technology-enhanced
pedagogy, rather than on technological artifacts alone. By grounding the analysis in established
learning theories and pedagogical frameworks, the review provides a deeper understanding of how
immersive, Al-driven environments support meaningful learning processes, including engagement,
cognition, and learner autonomy (Huang, Chen & Wu, 2026). Third, this review introduces a
sustainability-oriented analytical lens, connecting immersive learning with the broader agenda of
sustainable education and the Sustainable Development Goals. This linkage remains insufficiently
addressed in prior systematic reviews, which tend to overlook issues of inclusivity, equity, and long-
term educational impact (Khot, Warchold & Pradhan, 2026). Finally, the study develops a
multidimensional synthesis framework that integrates technological affordances (Al and immersive
systems), pedagogical design (instructional models and learning theories), learner experience
(engagement, motivation, wellbeing), and ethical considerations (access, bias, and data privacy). This
holistic approach provides not only a comprehensive map of the current research landscape but also
a strategic direction for future inquiry and practice in Al-enhanced immersive education (Liu &
Zhong, 2025; Yue, Jong, Dai & Lau, 2025).

In essence, the uniqueness here is not just in what is being reviewed, but in how we connect the pieces,
namely: (i) Immersion is not just experienced, but also an Al-enhanced experience, (ii) Al is not just
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automation, but pedagogical intelligence, and (iii) Sustainability is not just an outcome, but a guiding
principle. This triadic integration is what makes the review stand out under the subtheme of Al for

Learning.

In short, this review offers a novel contribution by positioning immersive learning at the intersection
of Al and technology-enhanced pedagogy, rather than treating immersive technologies or Al as
separate domains. It advances the field by integrating pedagogical, technological, and sustainability
perspectives into a unified analytical framework. Unlike prior reviews that focus primarily on tools
(e.g., VR/AR) or technical performance, this study emphasizes how Al transforms immersive learning
into adaptive, intelligent, and personalized educational experiences (Tene, Vique Lopez, Garcia
Veloz, Rojas Oviedo & Tene-Fernandez, 2026). Furthermore, it introduces a sustainability-oriented
lens, explicitly linking immersive Al-driven pedagogy to sustainable learning futures, an area that
remains underexplored in current literature.
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