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Abstract: This is a conceptual perspective that examines the pedagogical and institutional 
implications of the introduction of Metaverse to Higher Education. Immersive Virtual 
Environments are continuing to rapidly change and are now changing how universities are 
thinking about creating interactive learning experiences. Based on the perspective of Socio-
Technical Systems Theory, Experiential Learning Theory, and Dynamic Capabilities Theory, 
the Metaverse is considered a multi-layered socio-technical ecosystem. That we have a 
framework that shows how investments in technological affordance, immersive experience, 
embodiment and real-time interaction, must be coupled with the social aspects of the learning 
process, including learner engagement and instructional design, to be able to meaningfully 
impact student outcomes. Both the spectrum of opportunities that go beyond the classroom, 
and the need for Higher Ed institutions to evolve their organizational skills to sense, seize, 
and change their organizations to scale these platforms successfully are explored. This paper 
establishes a holistic theoretical support that will help future empirical studies in immersive 
educational environments. The paper defines how the institution of higher education should 
sense, capture, and reverse the abilities to appropriately adapt and scale to the metaverse-
based learning platform. The study presents a multi-layered insight into the idea of Metaverse-
enabled learning through the amalgamation of micro-level learning processes and macro-
level strategy adjustment. The paper also gives insights into emerging literature through 
its theoretically based model suggesting gaps between technology, pedagogy, and strategy, 
and providing directions on the future empirical studies concerning immersive learning 
ecosystems.

Educational innovation

1. Introduction

1.1. Background: Emergence of the Metaverse in Higher Education
The introduction of the Metaverse is a large-scale development of online 

learning space, as it creates immersive, interactive, and afloat virtual realities that 
supersede traditional web learning. In comparison to the traditional e-learning 
systems, Metaverse incorporates virtual reality (VR), augmented reality (AR), and 
artificial intelligence in order to enable experiential and collaborative learning [1,2]. 
Within the context of higher education and education, this change is associated 
with the increase in the popularity of active learning pedagogies, simulation-based 
learning. Embodied cognition and real-time interaction are facilitated by Metaverse, 
which increases the engagement of learners and their knowledge retention. As a 
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result, it is becoming a groundbreaking paradigm of the education ecosystem in the 
next generation.

1.2. Problem Statement: Fragmentation between Technology, Pedagogy, 
and Strategy

Although Metaverse’s applications in higher education are increasingly being 
embraced, the current efforts of implementation are largely isolated in technological, 
pedagogical, and strategic aspects. Digital transformations often focus more on 
cutting-edge technology instead of building on sound learning design and institutional 
vision. A one-sided approach to how immersive experiences achieves learning 
outcomes is a major constraint in the ability of immersive environments to achieve 
meaningful learning.

Moreover, investment in the digital infrastructure if not linked to a broader 
transformation agenda is difficult for universities to keep and scale. Although there is 
existing literature on VR and educational VR, many focus on single factors, such as 
user experience or specific technology affordances. Expanding the conversation with 
this conceptual view is the marrying of micro and macro aspects of learning processes 
and institutional adaptations. Our proposed framework resolves the key question 
of how immersive technologies can be successfully integrated into the overarching 
setting of the university to create a sociotechnical alignment as the key linking 
mechanism. Finally, this multi-theoretical model shows that all three aspects of 
Instructional Design, Student Engagement, and Institutional Flexibility are necessary 
for sustainable Metaverse adoption.

1.3. Research Gap
Although past research has examined the use of virtual reality and immersive 

technologies in educational methods, there are gaps in the TPC perspective of study 
that encompass technological, teaching, and strategic ideology that exist within the 
Metaverse. Literature currently tends to concentrate on individual elements (e.g., 
user experience or technological affordances), but little is said about institutional 
capabilities and alignment inside the systems [3]. In addition, several studies do not 
operate within a multi-theoretical framework and integrate socio-technical systems, 
experiential learning, and dynamic capabilities. This gap highlights the necessity 
of the development of one conceptual framework that illustrates how immersive 
technologies may be successfully integrated into the higher education systems to 
promote outcomes and institutional flexibility.

2. Conceptual Foundations of the Metaverse in Education

2.1. Defining the Metaverse in the Educational Context
In the educational paradigm, the Metaverse is an unbroken, common, and 

immersive virtual experience containing advanced digital technologies like virtual 
reality, augmented reality, and artificial intelligence above others, to support 
interactive learning experiences. In comparison to the conventional online platforms, 
the Metaverse will allow us to collaborate in real-time, participate in the embodied 
form via avatars, and interact in space, thus increasing experience and constructivist 
learning processes [1,2]. In higher education, it is an intersection point between 
the physical and electronic learning environments where students can practice 
simulations, virtual labs and group problem solving it renegotiates the boundaries of 
teaching and learning in digitally mediated environments.
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2.2. Key Features: Immersion, Presence, Embodiment, Interactivity
The accuracy of Metaverse in learning is based on the fundamental technological 

affordances that are immersion, presence, embodiment, and interactivity. Immersion 
can be defined as the degree to which users get covered by a virtual world situation 
which promotes focus and turns users much more engaged [4]. Presence refers to 
the mental feeling of being there, which is an essential part of valuable learning 
experiences [5]. Embodiment enables the user to engage in interaction using avatars 
and construct identity and socialize but interacts with the virtual environment by 
manipulating objects and environments in-the-moment, as well as interactivity. A 
combination of these characteristics forms a multisensory learning environment, 
which promotes in-depth cognitive thinking and engagements.

2.3. Evolution of Digital Learning to Immersive Learning
Digital learning has changed drastically, shift that was made merely as a system 

to deliver the content in the form of static and suffocating systems to interactive 
dynamic and immersive systems. Earlier models of e-learning were more centered 
on content distribution using learning management systems with the concentration 
on accessibility and scalability [6]. Technology development gave rise to blended 
learning and simulation-based learning which combines interactivity and involvement 
with the learners. Metaverse is the extension of the above development; full 
immersing and experience-based learning spaces can be created, consistent with 
constructivist paradigm and experience-oriented paradigm in learning [7].

2.4. Relevance to Higher Education Ecosystems
Introducing Metaverse as an integrated element has profound implications on the 

higher education ecosystems in that pedagogical practices, institutional strategies and 
student engagement models are changed. It provides universities the opportunity to 
provide their users with Reality based learning elements including virtual Internships, 
simulations, as well as collaborative projects that transcend from a geographical 
constraint and are not limited to the geographical [3]. Moreover, the HEIs are 
making strides in interdisciplinary learning and helping to advance innovation more 
broadly through providing shared virtual hubs to share knowledge. There should be 
coordination of technological infrastructure, skills of faculty and vision of strategy 
development, for what Institutional adoption is necessary. This puts Metaverse in the 
spotlight for driving digital change and competitive differences in higher education.

3. Theoretical Foundations

The development of Metaverse for education must be grounded in a solid 
theoretical basis to describe the multi-dimensional impact of the Metaverse's use for 
learning and change in institutions. For an integrated perspective of analysis, this 
paper uses the Socio-Technical Systems Theory, Experiential Learning Theory and 
the Dynamic Capabilities Theory. All aspects of these theories are interrelated with 
technology and social systems together with experiential construction of knowledge, 
and strategic capabilities required by the institutions. This multi-theoretical base 
allows perceiving the full picture of the Metaverse-enabled education and how 
the strategy changes and evolves important themes of pedagogy, engagement, and 
strategic transformation by integrating both micro-level learning processes with 
macro-level organization processes [8–10].

3.1. Socio-Technical Systems Theory
The Socio-Technical System Theory (STS) holds that organizational 
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effectiveness is the result of social and technical subsystem optimizing together. 
Firstly, the theory was designed to study workplace systems, and according to it, 
technological innovation must be optimized to respond to human and organizational 
forces to produce desirable results [8,11]. STS is an important lens that can be applied 
to the process of digital transformation and the interaction between new technologies 
and social structures, roles, and processes. Its applicability has been extended to the 
education settings where the digital platform is becoming increasingly impactful on 
the learning outcomes because of the interrelation between the human interaction and 
the digital platform [12].

3.1.1. Core Constructs
This theory is based on the principle of joint optimization, the technical system, 

and the social system (the core constructs of the Socio-Technical Systems Theory). 
Technical system includes tools, technologies and processes whereas social system 
involves people, relationships, and organization culture [8]. Joint optimization can 
thus be described as the coordination of these systems to enhance overall efficiency. 
Also, depending on concepts like interdependence of tasks and adjustability 
of systems are of paramount importance in dynamic environments [13]. The 
constructions are also applicable mainly in a technologically oriented environment 
where a lack of alignment between social and technical aspects has the potential to 
cause inefficiencies, resistance and non-optimal results [13].

3.1.2. Application to Educational Systems
Socio-Technical Systems Theory can be utilized in higher education to study 

how digital technologies are implemented in a learning setting. Technical system is 
represented by virtual reality tools and learning management systems whereas social 
system is represented by students, faculty and institutional culture. The success of 
learning is reliant on the synchronization of these factors, especially in those that 
are immersive, such as the Metaverse [12]. STS emphasizes that it is necessary to 
design technology-powered learning systems to facilitate collaboration, engagement, 
and adaptability to make sure that technological improvements are purposefully 
implemented in the pedagogical practice [14].

3.2. Experiential Learning Theory
Experiential Learning Theory (ELT) introduced by Kolb (1984) is the 

conceptualization of learning presenting knowledge-creation through experience. 
It puts active involvement, reflection, and application as primary focus of effective 
learning. ELT is especially applicable in the context where interaction and simulation 
is facilitated since it no longer concerns passively learning but rather constructively 
building knowledge [14]. Within the framework of the Metaverse, ELT offers a 
theoretical perspective on explaining the role of immersive environment in helping 
learners gain knowledge via experience and constructiveness, helping them to access 
the content with a high level of engagement and contemplation [9].

3.2.1. Learning Cycle
Kolb proposed four stages of the experiential learning cycle which include 

concrete experience, reflective observation, abstract conceptualization, and active 
experimentation [9]. This is a cyclic process, which allows the learners to keep 
on correcting their knowledge, through experience and contemplation. Every 
phase is vital in the transformation of experiences into knowledge, and an active 
experimentation helps learners to test and implement new ideas [15]. Learning is 
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cyclical, which highlights the role of the iterative interaction in the process, which 
makes it especially appropriate to the immersive sector that enables the ongoing 
interaction and feedback.

3.2.2. Relevance in Immersive Environments
Metaverse environments and other immersion environments improve the 

relevance of the Experiential Learning Theory through the possibility of realistic 
simulation and interactive experiences. These settings also allow learners to apply 
hands-on experience and dynamic experimentation in a manner that cannot be applied 
in a traditional classroom [5]. The feeling of being present and embodied adds to 
reflective observation and understanding concepts [15]. As a result, immersive 
technologies correlate with the ideas of ELT, the increased level of engagement, 
better retention, and the opportunity to acquire the applicable skills as the result of 
exercising the experience of learning things practically [16].

3.3. Dynamic Capabilities Theory
Dynamic Capabilities Theory deals with the capacity of an organization to 

integrate, construct and re-structure internal and external competence in accordance 
with the constantly changing environments [10]. It also puts strategic adaptability 
as a key to a long-term competitive advantage. When applied to the context of 
higher education, this theory can be used to analyze the reaction of the institutions 
to technological, disruptive technology like the Metaverse. It emphasizes the role of 
relentless innovation, reconfiguring resources, and strategic alignment to enter digital 
change.

3.3.1. Sensing, Seizing, Transforming
Dynamic capabilities are operationalized in terms of three major processes 

namely the sensing opportunities, seizing opportunities by strategic investments as 
well as the change in modification of organizational structures to maintain change 
[10]. Sensing entails the recognition of emergent trends in technology like the 
immersive learning platforms as well as seizing means mobilizing resources to 
embrace the technologies. Transforming will be about re-doing processes, culture 
and capabilities to embed those changes. These procedures will be imperative to 
institutions of higher learning who are aiming to capitalize on Metaverse in the 
creation of long-term value [17].

3.3.2. Institutional Adaptation in Education
Dynamic capabilities in higher education guide the capability of institutions to 

ensure that they stay up to date on the technological and pedagogical environment. 
Build: Universities must have a predisposition to know about the new teaching and 
learning technologies to invest in fitting equipment and adjust to the issue of teaching 
and learning [13]. To implement Metaverse, it requires it to be technologically ready, 
along with being organizationally flexible, faculty-developed, and strategically 
aligned. Organizations that are successful in dynamic capability, have the potential 
to go through the successful change and be in a stronger position with regards to 
competitive position in the field of education.

3.4. Synthesis of Theoretical Perspectives
Socio-Technical Systems Theory, Experiential Learning Theory and Dynamic 

Capabilities Theory could be united to form a comprehensive theory to analyze the 
higher education in metaverse environment. Of course, the theories employed are on 
different levels: alignment of systems, learning processes and strategic adaptation, 
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which can all contribute to the construction of a multi-level view of immersive 
learning ecosystems. Collectively this synthesis will help bridge the gap between the 
micro-level experiences of learners and the macro-level changes that are occurring 
in an institution, by offering a mosaic of the gliding and collision of technology, 
pedagogy and strategy as they impact on learning outcomes [18].

3.4.1. Need for Integration
The multi-dimensional nature of the Metaverse-enabled education requires 

the combined approach in theory since one-dimensional theories cannot be used to 
comprehend its complexity. Learning effectiveness with technological affordances 
alone does not account without institutional capabilities and pedagogical processes. 
On the same note, strategic adaptation should be synchronized with technological 
systems as well as learning dynamics. The combination of these theories allows 
getting a more holistic view of the potential implementation and maintenance of 
immersive technologies in the systems of higher education [18].

3.4.2. Complementarity of Theories
The chosen theories are complementary to each other, as they focus on a 

key aspect of the Metaverse integration. Explaining the correspondence between 
human and technological factors is the Socio-Technical Systems Theory, explaining 
how knowledge is created is the Experiential Learning Theory and institutional 
adaptability is emphasized in the Dynamic Capabilities Theory. They combine 
creating an integrated model that addresses system, learning processes, and strategic 
transformation interdependencies. This complementary property empowers the 
explanatory value of the presented model and leads to a more detailed interpretation 
of immersive learning settings on higher educational levels.

3.5. Expanding the Immersive Ecosystem: Ethics, Inclusion, and Governance
Even though the capabilities and characteristics of the Metaverse in terms 

of technology and pedagogy have been well established, recent research strongly 
highlights that the realization of a ‘mature immersive learning ecosystem’ requires 
other socio-technical challenges be addressed. This is of utmost importance, first 
among these is the nuances in learner experience. However, the novelty value is not 
enough to keep learners engaged, the learners must be allowed to explore and take a 
different path and aid them in avoiding over-empowered learning experiences.

The novelty of virtual reality is not sufficient to keep learners engaged; they 
must be able to explore and navigate themselves and help them steer clear of over-
empowered experiences. As these tools become part of the lives of higher education 
institutions, it is critical that inclusion and ethics questions will be taken very 
seriously. There is already a digital divide, with VR headsets being expensive and 
these devices need the internet to be fast which can prevent socioeconomically 
disadvantaged students from having access to them. Moreover, there are new ethical 
issues that surround use of data, such as the collection of biometric data and user 
actions in virtual space; as well as the psychological impacts of avatar representation 
for identity. While accessibility is a huge concern for developing Metaverse platforms, 
there are additional challenges that must be addressed for those with cognitive and/or 
physical disabilities, and proactive, inclusive design strategies should be used.

Scalability and robust governance are required if going from pilot to university-
wide digital infrastructure [19]. Again, one should bear in mind that there are huge 
challenges in the field of interoperability between widely used and competing 
blockchain platforms on the way to scaling the Metaverse. For these intricate virtual 
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campuses, institutions must have clear-cut and comprehensive governance. These 
policies should be applied to digital conduct, IP rights of the co-created virtual 
environments, and equitable access to digital content. Education goes hand-in-hand 
with sustainable and successful practices, all of which revolve around the responsible 
and ethical use of technology.

4. Metaverse as a Socio-Technical Experiential Learning Ecosystem

4.1. Technological System: Platforms, Tools, Infrastructure
Higher education metaverse is a technological system that involves software, 

digital infrastructure, platforms and tools to provide immersive and interactive 
learning experiences. These include Virtual Reality (VR) and Augmented Reality 
(AR) technologies, Virtual 3D virtual environments, AI-based learning platforms 
and platforms and cloud-based environments that allow real-time interaction and 
scalability [1,7]. These technologies enable the creation of simulation-based learning, 
virtual labs and learning collaborative dynamics, none of which are restricted to a 
traditional teaching/learning classroom. However, interoperability, usability and 
accessibility will be instrumental in the effectiveness of such systems and the success 
of which institutions' investments in sound infrastructure will help facilitate smooth 
integration in learning processes.

4.2. Social System: Learners, Faculty, Collaboration
In the context of learning in Metaverse, social system is the learning system 

consisting of learners, faculty and learning objects that create learning experiences. 
The students actively share through avatars, they become an active part of the peer-
to-peer communication and process of scaffolding knowledge, and the professors are 
no longer content producers but guides of rich learning experiences [14,20]. These 
virtual spaces that facilitate communication, teamwork and problem-solving are 
helpful in increasing collaborative learning. The faculty preparedness, effectiveness 
of the social system and its culture are among the factors which can affect it. 
The dynamic between actors in such digitally mediated structures thus generates 
interesting learning outcomes.

4.3. Technological Affordances (Immersion, Embodiment, Interaction)
Immersion, embodiment, and interaction are all such technological affordances 

in the Metaverse that produce action possibilities of immersive digital environments. 
Immersion fosters user engagement in that it produces a feeling of being engulfed 
by a virtual environment whereas embodiment enables users to identify themselves 
via the use of an avatar making it easier to express their identity and presence in the 
social world [4]. Interaction also facilitates real-time manipulation of objects and 
being able to collaborate with others to support other dynamic learning processes. All 
these affordances will contribute to a more enjoyable and intellectually stimulating 
experience and help make Metaverse an effective tool of learning not subject to the 
constraints of the traditional digital platform.

4.4. Experiential Learning in Virtual Environments
Integrated virtual environments of the Metaverse help create a rich environment 

of learning through experiential engaging activities and simulations of real-life 
situations. These learning conditions are very compatible with the Experiential 
Learning Theory and learners are susceptible to cycles of experience, reflections, 
conceptualizations, and experimentations [9]. As an example, helpful tools such as 
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virtual laboratories and role-playing simulations enable students to practice what 
they have learned in theory so that the knowledge is better understood and can be 
retained. Scholarly work suggests that immersive experiences can be very powerful in 
enhancing learning experience as they promote active learning, contextual learning [5], 
which complements the importance of experiential methods in online learning.

4.5. Constructivist Learning Dynamics
Constructivist dynamics of learning underline the point of knowledge being 

an active construction, as it is formed in terms of interaction with the environment 
and in terms of socializing. Being reinforced in the Metaverse, these dynamics are 
facilitated by immersive and collaborative virtual space that allows exploration, 
experimentation, and co-creation of knowledge [14,15]. Students are exposed to 
content in contextual platforms, where they get to understand more and be able to 
think critically. Learning is also improved by social interaction in terms of dialogue 
and shared experiences. Constructivist principles are therefore being put into practice 
through Metaverse as it offers a platform where learners have the chance to construct 
meaning, as opposed to passively receiving information [21].

5. Conceptual Framework Development

5.1. Methodology of Conceptual Development
To construct a comprehensive model of Metaverse-enabled higher education, 

we adopted a systematic approach to conceptual development. First, we conducted 
a targeted review of recent interdisciplinary scholarship spanning educational 
technology, immersive pedagogy, and institutional digital transformation. This review 
identified a pattern of fragmentation in the literature, with most works addressing 
either technological affordances, pedagogical design or strategic management – but 
few explicitly addressing the interaction between those three.

To fill this (the theoretical) gap, we wanted an anchor that would connect the 
micro level of what learner’s experience with the macro level of institutional strategic 
concerns. The focus on our three foundational theories was due to the complimentary 
properties of each theory in explaining the various aspects of this digital ecosystem 
[22]. To choose the relevant theory, Socio-Technical Systems (STS) Theory was 
explicitly selected because technology and social arrangements are reciprocally 
constituted, making it a good theory to understand the institutional culture in relation 
to technology for all immersive platforms. The pedagogical face was anchored by 
choosing the phrase, “Experiential Learning Theory (ELT).,” because the core of the 
Metaverse is built on the principles of immersive and embodied experience, learning 
by doing, experimenting, and reflecting.

Last, Dynamic Capabilities Theory (DCT) was added to address both the nature 
and the strategic gap in the existing literature, providing a structured view of the ways 
in which universities need to continuously sense and adapt to radical technological 
change. A set of specific constructs were identified through the intersection of these 
three theories and about the operational dimensions of higher education for inclusion 
in our proposed framework. The “Technological System” and “Social System” 
constructs are direct outgrowths of STL and represent the minimal need for socio-
technical alignment. We then applied Kolb's experiential cycles to the construct 
“Learning Processes” that takes into consideration the constructivist dynamics that 
is present within a virtual environment. Finally, the institutional need for adaptation 
led to the concept of “Dynamic Capabilities,” which is defined as a bundle of skills 
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and behavior made up of sensing, seizing, and transforming, and can be seen as 
the ultimate driver of whether immersive efforts can be responsibly scaled. These 
elements are brought together in this framework, which illustrates the entire causal 
chain from initial affordances of technology to real-world learning outcomes and 
institutional success.

5.2. Framework Overview
The suggested conceptual model provides a multi-layered perspective of the 

concept of the Metaverse-enabled higher education, which entails a combination of 
the technological perspective, pedagogical perspective, and institutional perspective. 
The level of input entails transforming the virtual and augmented reality using the 
work of Metaverse technologies to form immersive spaces facilitating socio-technical 
alignment between infrastructural and human qualities [1]. This correspondence 
enables the experiential and constructivist modes of learning that are made by 
immersion, presence, and engagement [5,9]. Other mediating variables that were 
incorporated in the model are student engagement, faculty readiness, and the 
perceived usefulness that impact learning outcomes, including effectiveness, skill 
development, and retention. Notably, in terms of institutional dynamic capabilities, 
sensing, seizing, and transforming serve as a general effect and determine the 
adoption and scalability of Metaverse-based education [10,23].

5.3. Novelty of the Proposed Framework
The learning potential of the Metaverse is vital dimension for scholarly 

attention; the current concepts in the literature focus mainly on isolated aspects of 
immersive learning, such as on the technical aspects, users' acceptance, VR uptake, 
or pedagogical impacts. Research on immersive environments and their educational 
consequences typically focuses on either the technological features of immersive 
environments or the educational outcomes of virtual learning, rather than developing 
a comprehensive understanding of how both technological and educational aspects 
correspond to institutional strategy and organizational readiness to adopt them. Thus, 
there is a limited applicability of the current literature in the form of an institutional 
empowerment framework, as it offers valuable bit-wise insights about Metaverse in 
Higher Education [24].

The vision presented here aims at overcoming this limitation by synthesizing 
three complementary theories: namely, Socio-Technical Systems Theory, Experiential 
Learning Theory and Dynamic Capabilities Theory, under one conceptual framework. 
In contrast to the existing frameworks that focus mainly on technology adaptation 
or students' behavior, the current one is a socio-technical framework involving the 
interaction between technological infrastructure, human interaction, pedagogical 
processes, and institutional capabilities, all reinforcing each other in the context of a 
higher education institution supported by the Metaverse. This synergy allows for an 
examination of micro-level learning experiences, meso-level educational processes 
and macro-level institutional transformation in the same breath [25,26].

The other unique facet of the framework is the incorporation of socio-technical 
alignment as the integrating mechanism that connects Metaverse technologies and 
educational outcomes. The framework suggests that the effectiveness of education is 
based on alignment between the technological systems and the social systems, such 
as faculty readiness, instructional design, and engagement or collaboration of learners 
in the learning process. In addition, Dynamic Capabilities Theory takes a step beyond 
pedagogical factors as it focuses more on the institutional capabilities needed to sense 
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technological opportunities, strategically seize them, and continuously transform 
institutional processes to maintain innovation.

Therefore, as shown in Table 1, the proposed framework is based on a more 
comprehensive approach by offering a model that embraces the technological, 
pedagogical, organizational, and strategic aspects of Metaverse integration. This 
multi-level paradigm enhances the theoretical explanations of the concept of an 
immersive learning ecosystem and offers a practical framework for universities 
aiming to implement, manage, and expand their educational initiatives in the 
Metaverse. The framework, which establishes a novel and previously untethered 
continuities in the flow of literature, provides a more robust basis for ongoing 
empirical studies and institutional decision-making in the digitally transformed higher 
education sector.

Table 1. Comparison of Existing Conceptual Models and the Proposed Framework

Dimension Existing Metaverse Frameworks Proposed Framework

Primary Focus Technology adoption, VR applications, 
learner experience Integrated socio-technical educational ecosystem

Theoretical 
Foundation

Single-theory or technology-oriented 
perspectives

Integration of STS, Experiential Learning Theory, 
and Dynamic Capabilities Theory

Level of Analysis Primarily student or technology level Micro (student), meso (faculty/pedagogy), and 
macro (institution)

Institutional Strategy Limited consideration Dynamic capabilities embedded as a strategic layer

Learning Perspective Technology-supported learning Experiential, constructivist, and immersive learning

Key Integrating 
Mechanism Technology adoption or usability Socio-technical alignment

Outcome Focus User acceptance and learning performance
Learning effectiveness, skill development, 
knowledge retention, and institutional 
transformation

Contribution Explains isolated aspects of Metaverse 
adoption

Provides a holistic conceptual framework 
integrating technology, pedagogy, and institutional 
strategy

6. Discussion

6.1. Theoretical Contributions
This is presented in Figure 1 below, which is a part of the growing literature 

emphasizing the significance of the metaverse in education, which is built on a 
multi-theoretical foundation based on Socio-Technical Systems Theory, Experience 
Learning Theory and Dynamic Capabilities Theory. The literature cited in the paper 
tends to take either a technological or a pedagogical perspective on the subject, which 
are only studied by a part of the studies devoted to technological or pedagogical 
issues as such. The paper follows literature that typically focuses on a technological 
or pedagogical issue but also encompasses those perspectives [3]. They improve 
theoretical learning by linking the micro processes of experiential learning to the large 
macro processes of institutionally supported learning, which allows a comprehensive 
record of the immersive technologies used and the influence on learning. Furthermore, 
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it can contribute to enriching the socio-technical narrative and to embedding digital 
learning environments in the context of the “immersive ecosystem,” where the 
interconnectivity and mutual adjustment between technology and the ways humans 
interact with it become stark.

 
Figure 1. Framework (Authors’ Own)

6.2. Managerial / Institutional Implications
The results of this research have implications for Institutions of Higher 

Education considering implementing the use of the learning environment in this 
Metaverse. It is important for the institution to develop dynamic capabilities to 
help the institution “sense” the emerging technological opportunities, understand 
them through strategic investments and adapt the organization processes, to keep 
innovation. This necessitates integration of technology infrastructure, faculty 
capability as well as institutional vision. Also, scalable digital solutions are expected 
to be invested in by the universities, alongside inculcating a culture of innovation to 
encourage immersive learning programs. Long-term institutional competitiveness and 
education values of the Metaverse will become a major enabler from the viewpoint 
of the governance of the system, the distribution of the resources or the creation of 
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policy frames [13].

6.3. Pedagogical Implications
Pedagogically, it's not just about adapting a traditional content-based 

approach for introducing Metaverse, but about transforming it into an experiential 
approach and an experience driven content-based approach. The emphasis is on 
active learning, simulation learning, and collaborative learning that facilitates the 
experiential learning theory and constructivism [14]. Faculty needs to also make a 
change in their instructional methods to effectively realize the affordances of this 
opportunity and implement interactive and problem-based pedagogies of learning. 
Furthermore, the importance of lifelong faculty learning contributes to improving 
Digital Pedagogy skills. Metaverse based education can tremendously enhance 
student performance and help change teaching in universities through enhanced 
interactions and contextual learning.

7. Implications for Future Research

7.1. Scope for Empirical Validation
The study, which is of a conceptual nature, is limited to providing theory 

and propositions that, in turn, are not empirically proven, but rather proposed for 
testing. Thus, further studies should focus on validating these pathways in some 
future empirical study. In particular, the hypothesized causal relationships between 
socio-technical alignment, experiential learning processes, mediating variables (for 
example, student engagement and faculty readiness) and final learning outcomes 
could be tested using quantitative research methods such as SEM. Moreover, 
qualitative or even "mixed methods" research would be extremely helpful to capture 
the complexities of the user experiences, institutional limitations, and cultural 
contexts that can affect Metaverse adoption [16]. Operationalizing the constructs in 
this framework can lead towards evidence-based practices, ultimately clarifying the 
way in which immersive learning environments can be implemented in a variety of 
higher education contexts.

7.2. Cross-Disciplinary Studies
Cross-disciplinary studies, particularly in management, engineering and 

health and social scientists, have great potential in Metaverse in Higher Education. 
However, the needs of the pedagogist and the needed technologies for the different 
disciplines are all different, hence, the need to compare them and their learning 
outcomes [7]. Studies can be conducted across disciplines, such as the use of 
simulations and computers in medical learning or prototyping in engineering. This 
type of research can also identify best practices and change in context, increasing 
the applicability and scalability of Metaverse based learning model in various 
academic fields [27].

7.3. Longitudinal Research Opportunities
Based on the student outcomes and institutional changes, longitudinal studies 

are expected to play an important role in its determination of long-term effects of 
Metaverse. Unlike short term assessments, Longitudinal research can provide answers 
to whether changes in engagement, skill building and knowledge retention over time 
occur [10]. Such studies also have the potential of investigating how institutions 
can be built and nurture dynamic capabilities to adjust to changing technology 
environments. The digital transformation of the higher education system will be even 
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better understood, with the help of follow-ups of groups of students and faculty over a 
longer period, as they will provide data on the efficacy, response pattern and potential 
barriers of immersive learning culture on a long-term perspective.

7.4. Measurement Scale Development
Reliable and valid Metaverse Enabled measures scales is a crucial means 

to improve empirical research in Management of Education so far. Further 
investigations ought to be based on operationalization of important constructs like 
immersion, presence, socio-technical alignment and experiential engagement. To 
ensure the construct reliability and validity, development procedures can be indicated/
implemented such as item development, pilot testing and factor analysis, which can 
be an appropriate validation [17]. Furthermore, adaptation of the current scales of 
acceptance of technology and learning studies might also be used to develop a basis 
for measurement. The adoption of measuring tools of high quality will ensure the 
capacity to compare and evaluate Metaverse-based learning in various contexts as a 
system.

8. Conclusion

This paper aims to be an addition to the discussions on the incorporation of 
the Metaverse in HE and to propose a multi-layered conceptual matrix inspired by 
Socio-Technical Systems Theory (STST), Experiential Learning Theory (ELT) and 
Dynamic Capabilities Theory (DCT). In a way that embraces the complexity of the 
socio-technical nature of the Metaverse in this study, the potential of immersive 
technologies is proposed to be manifested in experience and constructivist learning 
modality if accompanied by appropriate institutional strategies. The suggested 
structure suggests the dialectical relationship between the effective use of technology 
and the strategic balance and synergy between technological standards and social 
interaction and an organization flexible approach. It is not the objective of this 
research to draw any definite empirical conclusions, nevertheless it does suggest an 
important concept of how dynamic capabilities can facilitate a university's ability 
to sense, seize and transform in the fast-paced digital landscape. To conclude, the 
perspective herein presented can fill the gap between theory, pedagogy and strategic 
management, as well as create a training session for new empirical research of 
immersive learning ecosystems.
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