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INTRODUCTION

Enhancements in immersive technologies such as VR, AR, and MR, offer students new ways
to engage with learning materials through visually rich, interactive experiences that closely
resemble real-life situations (Reiser et al.,, 2025). These technologies are widely regarded as a
means of enhancing student motivation, conceptual understanding, and overall engagement
(Acevedo et al.,, 2024; Pitelinskiy et al., 2025). However, research findings indicate that the impact
on learning outcomes is not always consistent. In certain situations, student interest may increase
without a corresponding significant improvement in understanding (Bhat et al., 2025). On the
other hand, the use of technology can lead to distractions, cognitive overload, or an excessive
emphasis on visual elements rather than the learning and thinking processes themselves (Sweller,
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2020). This highlights that the effectiveness of immersive learning depends not only on the
technology used but also on the psychological mechanisms that influence the learning experience.

Within this framework, three key psychological constructs are of paramount importance:
presence, embodiment, and engagement. Presence describes the sensation of “being there” in a
virtual environment; embodiment relates to physical engagement, self-representation, and
sensorimotor interaction; while engagement refers to learners’ cognitive, emotional, and
behavioral participation (MacDowell & Lock, 2023). Collectively, these constructs are considered
to mediate the relationship between immersive experiences and learning outcomes. However,
although they have been extensively discussed in the literature, presence, embodiment, and
engagement are often studied in isolation and rarely conceptualised as part of an integrated and
systematic mechanism.

This theoretical review integrates insights from experiential psychology, embodied
cognition, and educational psychology to explain the functions of presence, embodiment, and
engagement, while proposing a conceptual framework that identifies these three constructs as
mediating factors in immersive learning. This article aims to explore how theories of experiential
psychology explain the roles of presence, embodiment, and engagement in immersive learning
(RQ 1), as well as how these constructs can be conceptually formulated as mediating mechanisms
linking immersive experiences to learning outcomes (RQ 2).

To support the systematic conceptual analysis conducted in this study, three interrelated
perspectives were adopted as the primary analytical framework. First, Kolb’s Experiential
Learning Theory (Kolb, 2015) serves as the core framework for explaining how deep experiences
can foster meaningful learning through a continuous cycle of concrete experience, reflective
observation, abstract conceptualisation, and active experimentation. Second, Embodiment
Cognition Theory emphasised the crucial role of bodily and sensorimotor interactions in shaping
cognition, arguing that knowledge is developed not only through mental processes but also
through physical engagement and interaction with the surrounding environment (Fenwick, 2003;
Xu et al,, 2022). Third, Educational Psychology provides a perspective for understanding how
cognitive, affective, motivational, and behavioural dimensions collectively influence the depth and
quality of learning outcomes (Makransky & Petersen, 2021). Collectively, these three theoretical
perspectives serve as a conceptual foundation for identifying, analysing, and synthesising the
roles of presence, embodiment, and engagement as psychological mediators in an immersive
learning environment.

CONCEPTUAL BACKGROUND
Experiential Learning

From the perspective of experiential learning, learning is understood not merely as the
process of receiving information, but as the process of experiencing, interpreting, and
constructing meaning through an individual’s direct engagement with their environment. Kolb
(2015) defines learning as “the process by which knowledge is created through the
transformation of experience”. In other words, knowledge is produced through changes in the
meaning of experience. According to Kolb, this process unfolds through four dialectical and
continuous modes of learning, cycling through concrete experience, reflective observation,
abstract conceptualisation, and active experimentation. Kolb’s perspective is rooted in the ideas
ofJohn Dewey and Kurt Lewin. Dewey (1986) emphasises that not all experiences are educational;
what matters most is designing experiences that are “fruitful” and well-organised to guide student
learning. In other words, the educator’s task is to create a series of well-structured learning
experiences, as these foster a deeper understanding. Another experiential learning model
developed by Lewin suggests a perspective on the dynamics of change in which the internal
learning process is viewed through a three-stage model: unfreezing (breaking old habits), change
(transforming), and refreezing (establishing new habits). Lewin’s model demonstrates that to
achieve new understanding, old mental structures must be “unfrozen,” followed by a
transformation of experience, and finally, the new structure is consolidated (Kolb, 2015).

Experiential learning integrates cognitive, emotional, and physical dimensions
simultaneously into the learning process. Meaningful learning experiences generally require
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emotional engagement, sustained attention, and active physical participation. Emotional
engagement enhances personal relevance and supports memory retention, while cognitive
engagement contributes to information processing, drawing conclusions, and integrating
concepts. On the other hand, physical participation through action, manipulation of objects, or
interaction with the environment enriches mental representations and strengthens meaning-
making (Kolb, 2013).

Experiential learning in conventional educational settings still faces several challenges;
efforts to create authentic learning experiences are often hindered by constraints related to time,
space, accessibility, safety risks, and ethical considerations (Roberts, 2018). In many cases,
learning activities fail to generate meaningful engagement or provide contextual situations that
accurately reflect real-world conditions. On the other hand, experiences that are too simplistic or
limited may be ineffective in fostering active student engagement (Sudgen, et al, 2021). In
response to these challenges, technological advancements are opening new opportunities for
designing, simulating, and facilitating richer learning experiences. Immersive technology enables
the design of learning environments that closely resemble real-world contexts, while still giving
educators greater control over the learning process (Baxter & Hainey, 2024). However, the
success of this technology depends not only on its technical sophistication but also on how
effectively it is integrated into the experiential learning process. Therefore, experiential learning
must first be understood as a foundational theoretical framework before exploring the nature of
immersive learning and the psychological mechanisms that influence learning outcomes.

Immersive Learning as a Psychological Experience

Immersive learning refers to an educational approach that provides experiential and
interactive learning through technology capable of overcoming the limitations of the physical
environment. Its primary goal is to offer learning experiences that are difficult or even impossible
to achieve in a conventional setting (MacDowell & Lock, 2023). Furthermore, immersive learning
environments are intentionally designed to foster a sense of presence, engagement, and realism
similar to authentic real-world situations. Technology, such as Virtual Reality (VR), Augmented
Reality (AR), and Mixed Reality (MR), allows learners to actively interact with digital objects,
environments, and simulations that are typically demanding to present in traditional educational
contexts (Enyedy & Yoon, 2021).

One of the defining characteristics of immersive learning is the feeling of “being there”, often
referred to as “presence”, which describes the subjective experience of feeling physically present,
with the virtual environment being displayed. Presence enables virtual learning experiences to be
meaningful, and the understanding gained in VR tends to resemble real-world experiences when
users feel present (MacDowell & Lock, 2023). Presence can encompass spatial presence, social
presence, and co-presence with other agents, thereby creating a more authentic experiential
framework. Dengel and Magdefrau (2019) identified a sense of presence as a key predictor of
learning outcomes. This means that when learners feel as though they are actually present in a
situation—rather than merely observing it—the cognitive processes involved often become more
contextual and action-oriented. Thus, immersive learning does not merely enhance visual appeal;
rather, it modulates how individuals interpret the learning situation. Through experiential
learning, immersive learning has a strong foundation in meaning and understanding, as concrete
experiences accompanied by a sense of presence serve as an effective medium for knowledge
transformation.

Immersive learning also engages the body through interaction, movement, and control—a
process known as embodiment (Xu etal., 2022). Embodiment is the sensation that the virtual body
is fully under one’s control (Makransky & Petersen, 2021). Self-representation through avatars,
manipulation of virtual objects, and the ability to freely explore space create an experience that
emphasises the body’s role as a medium for thinking and understanding. Slater and Wilbur (1997)
argued that the quality of visual representation and user interaction in virtual environments plays
a crucial role in determining the level of immersive and presence experienced by users. Therefore,
virtual environments that feature realistic graphics and interactive features tend to create a
stronger sense of presence, which, in turn, enhances the potential for effective learning transfer.
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Furthermore, engagementis recognised as a key aspect of the immersive learning experience.
In immersive learning, engagement refers to the extent to which learners are cognitively,
emotionally, and behaviorally involved when interacting with a virtual environment (Lee et al,,
2024). Within this framework, engagement goes beyond mere interest or fleeting attention;
rather, it encompasses learners’ active participation in information processing, decision-making,
and efforts to achieve learning objectives (Mills, 2020). However, without meaningful
engagement, a visually appealing immersive environment may serve merely as entertainment
rather than facilitating deep conceptual understanding.

The arguments outlined above unveil that the effectiveness of immersive learning does not
depend solely on the sophistication of the technology or hardware used. Rather, meaningful
learning experiences must be designed with an emphasis on the quality of learners’ subjective
experiences, including their sense of presence, engagement, and emotional and sensory
connection. By considering the cognitive (understanding and visualisation), affective (motivation
and emotion), and sensorimotor (physical movement and bodily interaction) dimensions, a more
holistic theoretical framework can be developed. In this context, presence, embodiment, and
engagement are psychological mediators that connect immersive media to learning outcomes.
Therefore, an integrated theoretical review of these three concepts is decisive for explaining how
immersive experiences contribute to improving student learning outcomes.

METHOD

This article employed a Systematic Theoretical Review or Systematic Conceptual Review
approach as its methodological approach. Unlike a conventional systematic literature review,
which primarily synthesises empirical evidence, this approach aims to identify, interpret, and
integrate theoretical concepts relevant to a specific field of study. Furthermore, a systematic
theoretical review focuses on refining theoretical constructs and conceptual integration within a
field of study (Torraco, 2016). Therefore, the primary objective of this review is to develop a more
comprehensive and integrated conceptual understanding of the variables under investigation,
namely presence, embodiment, and engagement, as the primary psychological mechanisms
underpinning immersive learning.

The article identification phase utilised the academic search platform Lens.org, which is
linked to the Google Scholar database as its primary source. It was chosen because it provides
transparent filtering of academic publication metadata that can be tracked through clearly defined
search parameters. The strategy combines key concepts with Boolean operators: (“immersive
learning” OR “immersive education”) AND (“presence” OR “spatial presence” OR “telepresence”)
AND (“embodiment” OR “embodied cognition” OR “virtual embodiment”) AND (‘engagement’ OR
“cognitive engagement” OR “learning engagement”). These keywords were systematically
formulated from the core constructs underpinning the research questions, following a PICO-
inspired keyword derivation framework widely applied in systematic review studies (Methley et
al,, 2014). This set of keywords is drawn from established terminology, as reported in various
influential and frequently cited studies in this field. Specifically, the concept of “immersive
learning” is adapted from the work of MacDowell and Lock (2023) and Mystakidis and
Lympouridis (2023). The terms “presence” and “spatial presence” are based on the studies by
Slater and Wilbur (1997) and Dengel and Magdefrau (2019). Meanwhile, “embodiment” and
“embodied cognition” are based on the frameworks proposed by Kilteni et al. (2012) and Xu et al.
(2022). The terms “engagement” and “cognitive engagement” are adapted from studies by
Makransky and Petersen (2021) and Lee et al. (2024). By grounding the search terms in
theoretically established literature, this strategy minimises arbitrary keyword selection and
strengthens the reliability and replicability of the search procedure. Moreover, no publication
year restriction was applied because this study aims to examine and compare conceptual and
theoretical perspectives, rather than to investigate temporal trends or recent advancements. Such
an approach aligns with the conventions of conceptual review studies, where theoretical
development and the synthesis of ideas are prioritised over publication chronology. The inclusion
and exclusion criteria established for this study are presented in Table 1.
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Table 1. Inclusion and exclusion criteria

Criteria

Inclusion

Exclusion

Document Type

Journal articles, academic books, or book
chapters that explore or discuss the
concepts of presence, embodiment, or
engagement in the context of immersive
learning

Empirical studies that report only
quantitative data without explicitly
discussing the concepts and context of
immersive learning

Article Literature that presents theoretical Opinion pieces, editorials, or non-
Categories perspectives, conceptual models, or academic publications
approaches
Conceptual Discussing presence, embodiment, or Merely using the term merely using
relevance engagement from a conceptual or the term without a conceptual
theoretical perspective definition without a conceptual
definition
Relationship Explaining or linking presence, The article that only reports on the
with the embodiment, and engagement as direct effects on learning outcomes
mediator mediators (of learning outcomes), either ~ without addressing the underlying
explicitly or implicitly psychological mechanisms
Educational Formal and non-formal education Entertainment without an educational
Context (training) context, such as video games and
industrial simulations
Theoretical It provides definitions and relationships Merely describes the conceptin a
depth among constructs or offers a theoretical descriptive (superficial) manner
model, framework, or argument
Language English and Indonesian In addition to English and Indonesian

The article selection process follows the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines. The PRISMA diagram documented the number of articles
received and selected at each stage of the process. The literature selection process consists of four
main stages:

1. Identification: All documents relevant to the keyword combination were extracted from
Lens.org.

2. Preliminary screening: Removal of duplicates and selection based on titles and abstracts.

3. Eligibility: Evaluation of the full text against inclusion and exclusion criteria.

4. Final inclusion: Documents meeting the criteria were selected for conceptual analysis.

The analysis was conducted using a conceptual analysis approach, which is a method for
identifying operational definitions, key dimensions, relationships among constructs, and the
contribution of each concept to the understanding of the immersive learning process. The analysis
focused on: (1) a conceptual framework for presence, embodiment, and engagement; (2) the role
of these three constructs within the framework of educational psychology (particularly
experiential learning); and (3) the mediating role of these concepts on learning outcomes in the
context of immersive learning environments.

The synthesis was conducted thematically, by grouping the literature into categories based
on conceptual contributions and relationships among psychological variables.

The article selection and screening process was conducted by the first author, who
independently performed all stages of identification, title and abstract screening, full-text
eligibility assessment, and final inclusion based on the predetermined inclusion and exclusion
criteria. To minimise the risk of selection bias, a structured screening protocol was applied
consistently at each stage. In cases of uncertainty regarding article eligibility, the decision was
made through iterative discussion with the co-authors, who served as critical reviewers in the
final selection. Inter-rater consistency was ensured through periodic reviews of selected articles
using an inclusion criteria checklist.

Figure 1 shows the results of the article selection process conducted using the PRISMA
method. In accordance with the PRISMA procedures, a total of 18 articles were ultimately selected
for inclusion in this study.
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Figure 1. Results of article selection using PRISMA

RESULT: THEORETICAL MAPPING

The following is based on the foundational framework of Kolb’s Experiential Learning Theory,
Embodied Cognition Theory, and Educational Psychology. Collectively, these frameworks serve as
a guide in selecting presence, embodiment, and engagement as primary psychological constructs
examined in this analysis. Each construct is closely related to specific dimensions highlighted in
their respective theories, where presence corresponds to the concrete experience phase of Kolb’s
experiential learning cycle, embodiment relates to the sensorimotor process emphasised in
Embodied Cognitive Theory, and engagement encompasses the cognitive, affective, and
behavioural dimensions highlighted in Educational Psychology.

Presence: Definition, conceptual dimensions, psychological mechanisms, and mediating
functions

Presence in immersive learning refers to the psychological experience of feeling physically
and mentally present within a virtual environment that is perceived as authentic and realistic
(Harrington et al., 2021; Kalina & Johnson-Glenberg, 2020; Zhang et al., 2022). This construct
encompasses several dimensions, including spatial presence, which relates to the awareness of
being within a virtual space; self-presence, which reflects the perception of oneself as part of the
virtual environment; and social presence, which involves the perception of the other individuals
during virtual social interaction (Chenais & Gorgen, 2024; Pagano et al., 2020).

From a psychological perspective, experiential psychology conceptualises presence as a
multifaceted cognitive process that emerges through sensory and emotional engagement in direct
experience. Interaction across various sensory modalities, including visual, auditory, and
kinaesthetic channels, enhances learners’ perception of presence in virtual learning
environments, thereby enabling emotional and cognitive engagement (Tan, 2019). In this context,
presence reinforces the “concrete experience” phase in Kolb’s experiential learning cycle by
making the learning experience more authentic, meaningful, and context-based (Liu et al., 2024).

The sense of presence acts as a mediating factor linking immersive learning experiences to
educational outcomes (Davis et al., 2022). It significantly supports knowledge acquisition,
particularly for students with limited prior knowledge. Conversely, among learners with strong
prior knowledge, the effect of the sense of presence is significantly reduced (Mulders & Trag,
2023). Furthermore, presence is most effective when learners are allowed to control, interact, and
actively participate. This sense of presence stimulates deeper affective engagement and cognitive
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processing, which in turn enhances retention and conceptual understanding (Kalina & Johnson-
Glenberg, 2020). Therefore, the presence cannot be considered a consistently effective
moderating factor in enhancing learning interest appears to exert only a partial influence on
attitude.

Mediator embodiment: Conceptual definitions, psychological mechanisms, and mediating
functions

Embodiment refers to the integration of physical actions into digital learning experiences.
However, embodiment is not simply about physical movement but rather involves linking
physical actions with cognitive processes to support the construction of meaning (Liu et al., 2024;
Davis et al., 2022). In immersive learning, embodiment occurs when learners use their bodies to
actively control and manipulate content. This embodiment can occur on a figural scale (small
movements within an avatar), a vista scale (viewing broad representations from a distance), and
an environmental scale (exploring space/the environment) (Zhang et al., 2022; Lee-Cultura &
Giannakos, 2020). Therefore, the embodiment approach is a framework that places the body,
sensorimotor process, and environmental context at the center of cognitive development.

From a psychological perspective, embodiment refers to the idea that knowledge and
concepts are acquired not only through mental processes but also through physical activities such
as movement, body gesture, touch, and changes in body posture. The involvement of the body
makes the learning experience more engaging, meaningful, and memorable (Tan, 2019). Thus,
embodiment integrates bodily actions, sensory perceptions, and cognitive processes into a holistic
learning experience (Chenais & Gorgen, 2024). Within this framework, the body functions as a
perception-action system. When learners actively control, manipulate, and interact with learning
content through bodily movement, they develop a sense of autonomy and kinaesthetic
engagement that enhances attention and involvement in the task. This interaction goes beyond
simple more activities, as it contributes to the formation of body-based mental representations
that transform abstract ideas into more concrete and easily understandable experience (Pagano
et al,, 2020). This mechanism further enhances the sense of presence as participants feel “truly
present” within the learning situation, and the level of presence is influenced by the quality of
agency and bodily interaction; in this context, embodiment serves as a predictor of presence.
Consequently, presence and embodiment are interrelated (Liu et al., 2024). In immersive learning,
immersive technologies such as VR create an “embodiment illusion” through multisensory
integration. Although it is an illusion, users can experience it as if it were real (Hulsen, 2024).

As a mediator, embodiment transforms physical sensations into conceptual understanding
and retention. Studies show that active bodily engagement enhances knowledge transfer,
emotional engagement, and cognitive efficiency (Chenais & Gorgen, 2024). Body representations
that align with learning content also enhance students’ focus, motivation, and participation (Tan,
2019). In addition to serving as a psychological mediator, embodiment also acts as a moderator
in determining the strength of the influence of embodied learning on learning outcomes. High
levels of embodiment produce a significantly greater effect on learning performance compared to
moderate or low levels of embodiment (Liu et al,, 2024).

Engagement: Definition, conceptual dimensions, psychological mechanisms, and
mediating functions

Engagement is viewed as the metaverse system’s ability to make students feel involved,
active, and autonomous, rather than merely presentin a virtual space. Emotional and motivational
engagement also helps students feel more connected to the narrative and the experience (Li & Yu,
2023). Engagement can also turn into a distraction or off-task activity if it is not designed with
pedagogical considerations in mind. Engagement is a multidimensional response to the design of
engaging and interactive experiences. There are three main dimensions of engagement: cognitive
(thinking, processing, problem-solving), emotional (enthusiastic, interested), and active behavior
(actively participating, performing tasks) (Calvert & Hume, 2022).

In psychological mechanisms, engagement is composed of various factors, including affective,
cognitive, motivational, and phenomenological dimensions. Several references indicate that these
dimensions play a role in the emergence of the psychological mechanism of engagement. First,
engagement can result from the level of immersion created, where this immersion enhances a
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sense of presence and the enjoyment of learning, which in turn fosters intrinsic motivation and
encourages sustained engagement in learning activities (Yu et al., 2025). Second, engagement can
result from immersive tasks and embodied interactions, where movement, object manipulation,
and exploration trigger emotional stimuli and physiological arousal that strengthen attention and
curiosity, thereby keeping learners focused and engaged (Barrow et al., 2024). Third, engagement
can arise from performance expectations, in which immersive technology is viewed as a tool to
support task completion. When learners are given relevant and meaningful tasks, they tend to
view learning activities as valuable and achievement, thereby fostering engagement as a rational
and motivational response to meaningful learning experience (Khlaif et al, 2025). This
mechanism also explains the mediating role of engagement in learning outcomes, functioning as
a psychological bridge that transforms the immersive experience from mere visual stimulation
into a meaningful learning process.

DISCUSSION (SYNTHESIS)

The three psychological mediators examined (presence, embodiment, and engagement) are
widely regarded as essential components in determining the effectiveness of immersive
technology-based learning. Although many studies, particularly those examining Virtual Reality
(Barrow etal., 2024), emphasised presence as a key aspect of the immersive learning experience,
these studies often fail to address its functional relationship with engagement and embodiment.
Such an approach leads to a reductionist perspective in which presence is treated as the sole
determinant of learning effectiveness. Examining these variables in isolation may obscure their
integrated roles as interrelated psychological mechanisms that collectively shape the experience
into meaningful learning outcomes (Mystakidis & Lympouridis, 2023).

These three mediating variables are interrelated rather than functioning independently,
thereby creating a reciprocal pathway that enriches the overall learning experience. Embodiment
serves as the sensorimotor foundation for the emergence of a sense of presence, which refers to
the feeling of “being” with a virtual environment. When learners perceive their bodies as coherent
representations through experiences such as body ownership and agency, they tend to develop a
stronger cognitive and emotional sense of presence. This heightened sense of presence then
fosters deeper emotional and cognitive engagement in the learning process. Such a mediating
relationship is clearly illustrated in the CAMIL (Cognitive Affective Model for Immersive Learning)
framework, where immersive design influences learning outcome through a sequential process
involving presence, embodiment, and engagement. Within this framework, embodiment is
conceptualised as a design feature that directly influences presence while indirectly shaping
engagement and learning outcome (Makransky & Petersen, 2021). Consequently, immersive
technology design alone does not substantially improve learning outcomes unless its effects are
mediated through embodiment, which in turn enhances presence and affective engagement.
Embodiment as the sensorimotor foundation of experience

Embodiment acts as the major gateway to an immersive experience, which refers to the
extent to which learners perceive the sensorimotor representation of their bodies within a virtual
environment. It provides a physiological and perceptual grounding in virtual reality through
active bodily interaction, whether physical (body movements in space) or representational (via
an avatar or control device) (Zhang et al., 2022). This representation encompasses aspects such
as body ownership (the sense of ownership of one’s virtual body), agency (control over one’s
actions), and self-location (the perception of one’s presence in virtual space) in creating a sense
of internal realism within the virtual world (Kilteni et al., 2012; Gongalves et al., 2022).

Psychologically, embodiment lays the groundwork for affective and cognitive engagement as
it fosters body awareness within the learning environment. Learners do not merely “see” the
content, but also “feel” and “experience” it physically (see Figure 2). This physical interaction
transforms the learning experience into a profound sensorimotor event, thereby fostering
cognitive interaction with the virtual environment. This bodily experience (embodiment)
mediates concrete experience in experiential learning (Fenwick, 2003).
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Figure 2. Psychological mediation model of immersive learning

Presence as a perception of existence and subjective reality

After embodiment provides learners with a “body” in the virtual world, presence allows
learners to feel that they “are” within it (Makransky & Petersen, 2021). Presence enables learners
to believe that the interactions taking place are psychologically real. Therefore, presence cannot
be separated from embodiment, as a consistent body perception forms the foundation of a
realistic sense of presence. Appropriate representations of the virtual body result in increased
spatial presence and the plausibility illusion (Hofer et al., 2020), which are significant aspects in
the creation of subjective presence.

Presence enhances emotional engagement by creating an authentic, meaningful, and
contextual environment. When learners feel fully present, they are more responsive to learning
stimuli and tend to be more connected to instructional objectives. Although presence is often
considered the central focus of immersive learning experiences (Kalina & Johnson-Glenberg,
2020; Mulder & Trag, 2023), presence alone is insufficient to explain learning effectiveness. A
sense of presence is significantly correlated with engagement and learning outcomes. Therefore,
it is vital to integrate presence, embodiment, and engagement as layered mediators.
Engagement as cognitive, affective, and behavioral activation

Engagement is both a consequence and a catalyst of presence and embodiment (Makransky
& Petersen, 2021). When learners feel physically present in the learning space (embodiment) and
psychologically immersed in the learning situation (presence), their mental, emotional, and
physical engagement increases significantly. A loss of time perception, increased focus, and
intrinsic satisfaction are signs that learners are in a state of full engagement (Kim et al., 2013; Van
etal, 2021).

Engagement encompasses cognitive, affective, and behavioural dimensions. All three
reinforce information processing and facilitate the formation of long-term knowledge.
Engagement is also a strong predictor of academic performance, learning motivation, and
persistence in completing tasks. In achieving learning outcomes, engagement acts as a mediator
in the cognitive-affective intensification process, which influences the depth of information
processing and conceptual integration.

Implications for experiential learning
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The three mediators—presence, embodiment, and engagement—can represent the
characteristic cycle of learning in Kolb’s experiential learning model, namely that learning occurs
when individuals actively experience, reflect on, and construct meaning from their experiences.
Concrete experience is achieved through embodied interaction; reflective observation is
reinforced by presence, which enables full attention and awareness; abstract conceptualisation is
facilitated by cognitive engagement; and active experimentation emerges through behavioural
engagement directed toward content exploration. In other words, these mediators not only
mediate between technology and learning but also reshape the entire learning process itself to
make it more immersive, reflective, and active. This indicates that this mediation pathway not
only explains cognitive processes but also makes room for affect and bodily perception as integral
parts of the learning process. The interaction among these three mediators is also dynamic and
has the potential to form a feedback loop. The synergy between presence, embodiment, and
engagement also creates optimal conditions for the occurrence of flow—a psychological state in
which a person is fully absorbed in experiential learning activities.

Furthermore, the findings of the above synthesis also provide a conceptual foundation for an
immersive learning model grounded in experiential psychology, which posits embodiment,
presence, and engagement as multi-layered mediators. Within this framework, the relationship
between immersive experiences and conceptual learning is influenced by learners’ sense of
presence, engagement, and identification. Rather than adopting a simplistic stimulus-response
view, this model emphasised the dynamic interaction between perception, emotion, and acting
during the experiential learning process.

Furthermore, evaluating the effectiveness of immersive technology-based learning
environments (VR/AR/MR) can no longer rely solely on measures of cognitive achievement or
technical usability. Such evaluation must also encompass psychological dimensions, including
emotional engagement, a sense of presence, and sensorimotor engagement. This perspective
opens up opportunities for the development of a psychometric assessment instrument.
Instruments designed to evaluate interactions involving the body, a sense of presence, and
engagement can provide a more comprehensive and accurate understanding of the impact of
immersive learning interventions.

CONCLUSION

This study synthesised conceptual insights from 18 reviewed articles to examine and
organise the three primary psychological mediators, namely embodiment, presence, and
engagement, in immersive learning through the lens of experiential psychology. The results
indicate that these factors operate in an interrelated and sequential manner, reinforcing one
another as mediating mechanisms that link immersive experiences to learning outcomes.
Embodiment supports the formation of realistic body representations, which enhance learners’
sense of presence in virtual environments and subsequently foster stronger cognitive, emotional,
and behavioural engagement. The synthesis emphasises that effective immersive learning
experiences depend not only on technological design, but also on the activation of deep
psychological mechanisms. Therefore, these three mediators need to be explicitly considered in
the design, implementation, and evaluation of immersive technology-based learning systems. This
study provides a theoretical foundation for developing a holistic, transformative, and experience-
based learning model.

Several limitations of this study should be acknowledged. First, the article identification and
screening procedures were largely conducted by a single reviewer. Although a systematic
protocol and predefined inclusion criteria were applied consistently to minimise subjectivity, the
absence of two independent reviewers may have increased the potential for selection bias.
Therefore, future research is advised to encompass at least three independent reviewers and
apply measures of inter-rater reliability, such as Cohen’s Kappa coefficient, to enhance the
methodological rigor of the screening process. Second, although the literature search combined
Lens.org with the Google Scholar database, reliance on a single database may have limited the
scope of the retrieved literature. Consequently, some relevant theoretical and conceptual studies
indexed only in other major academic databases, including Scopus, Web of Science, or ERIC, may
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not have been identified. Future systematic conceptual reviews on immersive learning are advised
to adopt a multi-database search approach to improve the comprehensiveness and reliability of
the literature coverage.
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