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ABSTRACT

The metaverse, as a new generation of Internet, creates a hybrid environment
of physical and virtual realities where users can interact simultaneously,
unrestricted by time or location. In the context of higher education, this
emerging technology offers significant potential for interactive learning
experiences, personalized educational processes, and enhanced cross-border
communication. This study aims to identify the opportunities and challenges
associated with integrating the metaverse into higher education. The
research population includes academic experts, university faculty members,
and professionals in the field of the metaverse, selected through purposive
sampling based on theoretical saturation. In the first phase, the Delphi
technique was employed to collect and analyze expert opinions across
several rounds. In the second phase, the Analytic Hierarchy Process (AHP)
was used to prioritize and weigh the identified factors. Findings indicate that
the most influential factors for the successful implementation of the
metaverse in higher education are "regulations and policies,” "information
security,” and "user acceptance,” while "implementation costs" and "quality
of user experience” have the least impact. This research provides a
comprehensive analysis of the metaverse's opportunities and challenges and
offers practical recommendations for policymakers and educational
administrators to optimally leverage this innovative technology. The results
can serve as a foundation for planning and developing the necessary legal
and technological infrastructures to support effective integration of the
metaverse in the higher education system.
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Introduction

Metaverse, conceptualized as a persistent,
immersive, and interconnected network of
three-dimensional virtual environments,
represents a transformative frontier in digital
technology. By merging physical and digital
realities, it enables users to interact,
collaborate, and engage through embodied
avatars in real-time, transcending traditional
geographical and temporal limitations.
Within higher education, this emerging
paradigm holds significant promise for
revolutionizing pedagogical approaches,
enhancing experiential learning, and
fostering global academic collaboration. The
COVID-19 pandemic accelerated the
adoption of digital learning platforms,
simultaneously revealing their potential and
highlighting critical gaps in engagement,
accessibility, and immersive experience.
Metaverse, underpinned by technologies
such as Virtual Reality (VR), Augmented
Reality (AR), Artificial Intelligence (Al),
and blockchain, offers innovative solutions
to these challenges. However, its integration
into established higher education systems is
fraught with complex, multidimensional
obstacles spanning technological,
pedagogical, ethical, and regulatory
domains. While existing literature has begun
enumerating these  opportunities and
challenges, a significant research gap
persists: the lack of a systematic, prioritized
framework that quantifies the relative
importance of these factors. This study
addresses this gap by employing a robust
hybrid methodology to not only identify but
also  rigorously  prioritize the key
opportunities and challenges of metaverse
adoption in higher education, providing
actionable insights for stakeholders.

Method

This study adopted a sequential mixed-
methods design, integrating qualitative and
guantitative phases to ensure comprehensive
and validated findings. The research
population comprised academic experts,
university  faculty, and  metaverse
professionals, selected via purposive
sampling based on theoretical saturation.

The qualitative phase utilized the Delphi
technique to harness collective expert
judgment and achieve consensus. A panel of
21 experts participated in multiple iterative
rounds, refining a preliminary list of factors
derived from a systematic literature review.
Using a five-point Likert scale, they
evaluated the importance of each factor, with
consensus  measured via  Kendall’s
coefficient of agreement. This process
yielded a finalized set of 26 critical factors
categorized as opportunities or challenges.
In the quantitative phase, the Analytic
Hierarchy Process (AHP) was employed to
determine the relative weights and priorities
of these factors. A separate panel of 12
specialists with expertise in educational
technology and the metaverse completed
pairwise comparison questionnaires based
on Saaty’s nine-point scale. To account for
uncertainty and enhance  analytical
robustness, the traditional AHP was
extended to a Fuzzy AHP approach. This
involved converting crisp comparison values
into triangular fuzzy numbers, allowing for a
range of expert judgments. The consistency
of responses was validated, and final weights
were calculated through geometric mean
aggregation, normalization, and
defuzzification. Data  analysis  was
performed using specialized software to
ensure accuracy and reliability.

Results

The Delphi process resulted in a
consolidated list of 26 factors, encompassing
both opportunities and challenges. The
Fuzzy AHP analysis provided a clear
priority ranking, revealing the relative
significance of each factor for successful
metaverse integration in higher education.
The top three most critical factors for
successful metaverse integration in higher
education were identified through the Fuzzy
AHP analysis as follows. The factor of
regulations and policies was accorded the
highest priority, underscoring that the
current absence of comprehensive legal
frameworks governing crucial areas such as
digital asset ownership, data privacy,
intellectual property rights, and ethical
standards of conduct within immersive
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environments represents the foremost
systemic challenge. This legal and
regulatory vacuum creates significant
uncertainty for institutions and risks
undermining the legitimacy and
sustainability of metaverse initiatives.
Closely following in importance was
information security, which emerged as the
second most crucial factor. Expert consensus
highlighted profound concerns over robust
data protection mechanisms, resilience
against evolving cybersecurity threats,
secure digital identity management, and the
safeguarding of wuser privacy as non-
negotiable prerequisites for building and
maintaining the trust of all stakeholders—
students, faculty, and administrators alike.
Finally, ranking third in criticality was user
acceptance. This factor emphasizes that the
technological readiness and infrastructural
capability must be matched by the
psychological and professional readiness of
the primary user groups: educators and
students. Their willingness to adopt, adapt
to, and effectively utilize metaverse
technologies is paramount, highlighting the
imperative to overcome inherent resistance
to change, address pedagogical anxieties,
and foster the necessary digital literacy
across the academic community.

Major challenges beyond the top three
include: inadequate technological
infrastructure  (bandwidth,  hardware),
cultural resistance from educators, the risk of
widening the digital divide, potential
negative psychosocial effects (e.g., isolation,
fatigue), and the complexity of content
development for immersive environments.
Discussion and Conclusion

This study provides a nuanced, prioritized
framework for understanding the dynamics
of metaverse integration in higher education.
The finding that regulatory, security, and
human factors outweigh cost and user

experience considerations carries significant
implications. It suggests that successful
adoption depends less on financial
investment alone and more on constructing a
trustworthy, well-regulated, and
pedagogically coherent ecosystem. The
emphasis on user acceptance underscores the
need for comprehensive change
management, professional development, and
digital  literacy initiatives  alongside
technological deployment.

Metaverse offers transformative potential,

enabling moves beyond traditional
classroom replication toward new paradigms
of collaborative and experiential learning.
However, realizing this potential requires
proactively addressing the prioritized
challenges. A successful strategy must be
multifaceted: developing adaptive
regulatory frameworks to ensure ethical and
secure use; investing in resilient and context-
sensitive  technological infrastructure;
implementing sustained capacity-building
programs for educators and students; and
initiating iterative pilot projects to generate
evidence and refine approaches.
For specific contexts such as Iran, the study
recommends a strategic focus on developing
localized platforms that align with domestic
infrastructure  constraints and cultural-
educational needs, while simultaneously
advancing necessary legal and security
protocols. Overall, this research offers a
foundational, evidence-based roadmap for
policymakers, institutional leaders, and
educators to navigate the complexities of
metaverse integration, aiming to harness its
potential responsibly and effectively for the
future of higher education.

Keywords: digital transformation,
educational technologies, emerging
educational policy-making, higher
education, metaverse
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