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Abstract 

The Metaverse has the potential to fundamentally transform the interactive 

learning by offering novel, immersive, and interesting experiences for both 

students and teachers. The use of the Metaverse in education can help break down 

physical barriers and enhance immersive, communicative, and engaging learning 

by enabling remote participation from students in virtual classrooms that mimic 

some characteristics of the actual far, expensive or dangerous classroom. This 

article provides an in-depth study on the application of Metaverse in education, 

focusing on upcoming difficulties and directions. First, we provide a general 

review of the Metaverse, its significance as a complementary technology to 

digital transformation, and its implication in supporting the digital and societal 

needs of the generation Z. A review of current studies using four types of 

Metaverse in education follows that. The tracking of issues and worries is then 

done, along with offering remedies to overcome or lessen them. Finally, we 

propose StuMeta, a framework for integrating the metaverse into education that 

would help to overcome or mitigate regulatory, ethical, and religious concerns. 

Furthermore, this framework may encourage the use of metaverse experiences. 

Thus, the educational institution will be able to design personalized immersive 

learning experiences that take into account the specific needs of each student. 

These experiences are using a learner-centred approach that gives the student a 

sense of immersion in virtual worlds and the responsibility of self-control and 

experimentation in learning environments. Since this framework covers the link 

between the technical aspect and organizational needs, the beneficiaries of this 

study range from senior management and decision makers to lecturers and 

students in universities and schools. 

Keywords: Augmented and virtual reality, Generation Z education, Metaverse, 

Metaverse Framework. 
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1.  Introduction 

Modern technologies have revolutionized daily tasks, including education, health, 

and utilities, with minimal human intervention. However, the Covid-19 pandemic 

has led to a shift in social interactions, with people becoming more cautious of 

physical contact and meetings. Daily life patterns have shifted to electronic 

transactions, with children continuing education from home and work cultures 

adapting to remote work. Academics affirm a significant change in educational 

pedagogy in the post-Covid-19 era, particularly due to the introduction of industry 

4.0 tools and AI systems. Therefore, the most significant new trends in educational 

architecture are: 

• Distance education: Due to the epidemic, this approach has been employed in 

several nations as a substitute to conventional schooling. 

• E-learning: It blends classes with distant learning via contemporary 

interaction channels to impact learners swiftly with substantially little cost. 

• Artificial Intelligence: This trend is escalating towards the adoption of 

artificial intelligence technology to improve interactive online learning and 

introducing personalized education tools that let learners swiftly acquire new 

skills. 

• Metaverse: an imaginary vision of the future: avatars of people and creatures, 

glowing and floating, windows in the air with contents to process. The 

emergence of portals that take you to other worlds. It also involves the 

integration of a digital world where people can participate in virtual 

conferences despite their actual presence in different places of the world. With 

its ability to mix real and virtual worlds, the Metaverse has generated strong 

interest in various fields (such as tourism, gaming, education, entertainment, 

business, and healthcare) over the past decade. The Metaverse environment 

comprises of many types of expertise, for example, big data analysis [1], 

human interaction [2], AI [3], AR [4], VR [5],game design [6], digital twins 

[7], IoT [8], and block chain [9]. Hence, Metaverse is seen as an exciting, 

interactive technology contributing to the development of education that offers 

many opportunities for innovation and creativity. 

It is clear that major technology companies are now marketing their various 

platforms, gadgets and products and competing to announce their use in various 

fields. Given the possibilities offered by the metaverse immersive worlds such as 

merging the real and virtual worlds and the ability to communicate, the metaverse 

is an ideal model for education [10]. However, for the optimal application of the 

metaverse in education, it requires studying the feasibility of the application and 

analysing the concerns and ethical considerations.  

Therefore, there is a need to develop a framework whose inputs are the 

determinants that must be available in the educational environment from the 

competent bodies such as quality and academic accreditation and the programs 

specifications. These requirements must be available to ensure the achievement of 

educational outcomes that benefit from the enormous potential of immersion 

experiences in educational worlds and communication with peers in digital spaces. 
This framework also should seek to work on resolving organizational, cultural, or 

even religious challenges and concerns, in addition to achieving inclusiveness and 
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accessibility as the most prominent criteria for digital transformation in providing 

advanced educational experiences. 

The contributions of this study can be divided into three parts, which can be 

summarized as follows: 

• First part: Examining the idea of the Metaverse and how it fits into the present 

development as a subsequent step to the digital transformation. In addition, 

discusses the metaverse role from a psychological point of view in meeting the 

needs of the user according to Maslow's revised framework for human needs 

in the digital era. This section is important as an introduction for the reader to 

understand the relationship of the metaverse to meeting the psychological 

needs of the student in the digital age and in light of the digital transformation 

of governments and educational institutions to provide competitive digital 

educational experiences. 

• Second part: Monitoring challenges and concerns arising from the usage of the 

Metaverse in education and offering a range of answers and solutions to each 

issue and challenge in order to solve or mitigate the risks of these concerns. 

This section is important to summarize the challenges, fears and concerns of 

applying the metaverse in education and thus consider it one of the guidelines 

and determinants of the framework that will be developed in the following 

third part of the study contributions. 

• Third part: Proposing StuMeta,  a framework that combines the determinants 

from the previous two sections, as well as requirements from relevant bodies 

for describing educational outcomes and addressing regulatory, ethical and 

religious concerns and considerations. 

2.  Literature Review 

Artificial intelligence, virtual reality, and other technological advancements have 

made it feasible for new types of social and economic interactions to take place in 

virtual settings. Metaverse is a virtual ecosystem for communication and 

interaction. It is a word consisting of two parts, the first “meta” (beyond, or the 

most descriptive) and the second “Verse” (coined from “Universe”) and meaning 

(beyond the world). Metaverse is “the permanent, immersive mixed-reality world 

where people and objects can synchronously interact, collaborate, and live beyond 

the limitations of time and space, using avatars and the immersion-supporting 

devices, platforms, and infrastructures” [11].  

Through the removal of physical restrictions and design limitations, this 

technology will unlock a portal to a metaphysical universe [12]. Figure 1 inspired 

by [13], depicts the metaverse as a completely immersive and interactive virtual 

environment that blurs the distinction between the real and digital worlds, might be 

seen as representing the next stage of digital transformation. 

The new "Maslow's pyramid" [14] in Fig. 2 emphasizes the digital need of the 

tech generation while suggesting that the Metaverse can fulfil various human needs 

at different levels. For example, the metaverse can provide basic needs such as 

digital infrastructure and connectivity, psychological needs such as social networks 

and online communities, self-fulfilment needs such as career and skills 

development opportunities, and social necessities including connectivity and 

engagement in the online marketplace [15].  
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The contemporary Metaverse is built on Generation Z's societal ideal that online 

and offline personas are same [16]. In other words, the user can experience both 

real and virtual worlds in one Metaverse world instead of being separated in two 

different worlds. The Metaverse has already been incorporated into a few 

businesses and organizations' efforts such as employee training, online gatherings, 

and entertainment. Our contemporary lives are rapidly incorporating the Metaverse. 

Therefore, to fully utilize the Metaverse, it is required to thoroughly comprehend it 

[17]. 

 

Fig. 1. Development from analog to Metaverse. 

 

Fig. 2. Maslow’s pyramid of digital needs. 

Several research described Metaverse in general such as the study in [18]. For 

instance, metaverse fundamentals, security, and privacy of metaverse have been 

discussed in [19]. Teleworkers adopting metaverse have the intention to relocate to 

non-mega cities resulting in Shrink Residents Burden in Megacities [20]. Such 
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applications of the metaverse reflect its potential benefit to individuals and society 

as a whole through its contribution to serving employees, employers, and decision 

makers in reshaping the nature of work and its impact on society. Another great 

application of Metaverse technology is in the field of tourism by building virtual 

environments for historical and tourist attractions, potential tourists are enabled to 

immerse themselves in those virtual environments and experience historical events, 

space exploration, and natural phenomena such as volcanic eruptions [21]. This 

would enhance the tourism experience and make it more attractive and interactive 

for visitors. 

Also, applying Metaverse technology can have significant marketing benefits 

[22]. For example, by creating immersive virtual environments, companies can use 

Metaverse technology to display products or services or allow customers to 

experience those products in more personalized virtual environments. Although 

these  benefits, we stress the importance of enhancing individuals and companies’ 

awareness to consider the potential risks and ethical implications of using 

Metaverse technology for marketing purposes, such as concerns related to privacy 

or the possibility of manipulation. 

Many studies highlight the diverse range of applications for Metaverse 

technology that go beyond mere entertainment or tourism. It is clear that the 

integration of augmented reality and virtual reality has wide-ranging uses in 

medical education and training. For example, a summary of the application of 

Metaverse technology in medicine is presented in [23].  

In addition, with Metaverse technology in gamification, there appears to be 

great potential in the prevention and management of obesity and non-

communicable diseases.  This shows that as metaverse development continues,  it 

will be interesting to see how it can be further utilized to address health challenges 

and improve overall well-being [24]. an exciting development in the use of 

Metaverse in healthcare was discussed in [25]. For instance, by enabling virtual 

interactions between experts and terminal doctors, medical professionals can carry 

out a range of activities, including medical education, consultation, diagnosis and 

clinical research to increase patient access to healthcare in isolated or 

underdeveloped locations, as well as enhance collaboration and knowledge sharing 

among medical professionals [26]. 

Providing a flawless description of the metaverse and discussing its roles in 

education is an important step [27]. It is true that the metaverse's characteristics and 

its potential applications may not be known to most teachers. Another perspective of 

investigation is asking “if the Metaverse in education a blessing or a curse” [28]. 

Therefore, it is vital to increase educator’s and researcher’s motivations regarding the 

potential of the metaverse in education to help improve the learning outcomes 

especially during pandemics to ensure education continuity.  

Zhang et al. [29] explore the potential of the metaverse in education, especially 

in the context of the COVID-19 pandemic. They concluded that the metaverse has 

been recognized as a trend of future education, but its potential in education is not 

well researched. The authors in [30] explores the potential of the metaverse in E-

Learning systems to extend the students understanding. Another study discussed 

the effect of Metaverse world styles in conveying a game-full experience to users 

for metaverse-based education [31].  
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Interestingly, by leveraging game design principles, educators can create 

engaging and immersive learning experiences that motivate students to learn and 

explore. For example, in different level of education system such as elementary 

school, metaverse helps to analyse the metaverse experiences and attitudes from a 

constructivist perspective for learner-centred education to see how closely this 

virtual setting resembles the lives of elementary students [32]. As a conclusion, 

Metaverse as in Fig. 3 shows the following benefits when applying in education: 

1. An immersive and interactive learning involvement for learners. 

2. May enhance students' performance and engagement. 

3. Personalized learning education, more fun, and entertaining. 

4. Safe-Simulated environments for students to learn in. 

5. Help for better learning outcomes attainment and comprehension. 

6. Shrink costs for universities by excluding physical objects, materials and 

maintenance. 

7. Prepare students better for the future and promote lifelong learning. 

 

Fig. 3. Metaverse benefits in education. 

3.  Metaverse Four Types in Education 

The methodology in which we tackle education might be reinvented by the 

metaverse, in both virtual and physical education [33]. While the technology is still 

in its early stages, there is already evidence of its potential in the lifelong learning 

strategies supporting the sustainable development goals. This could include 

simulations and scenarios that allow students to practice experiments and engage 

in skills development subjects in a safe and controlled environment, as well as 

access to resources and experts that may not be available locally. Moreover, 
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Metaverse might help prepare students for the future while also promoting their 

overall health and wellbeing.  

The Metaverse can be categorized into four types as illustrated by Fig. 4 

augmented reality [34], life-logging [35], mirror worlds [36], and virtual worlds 

[37]. Augmented reality can be understood as displaying additional digital 

information on the physical world [38], while life-logging involves recording and 

tracking personal data over a long period [39] by collecting and storing data about 

a person's daily life, including his or her thoughts, emotions, and experiences[40]. 

Life-logging may provide a way to reflect and analyse one's experiences and 

behaviours and thus is considered a mean of enhancing the inner world [41]. 

Mirror worlds are digital replicas of the physical world [42] through creating 

digital twins to collect real-time statistics in a geographically accurate way [43] 

which could provide valuable insights to decision makers. Reflecting on education, 

by linking the physical and digital worlds, the Metaverse could deliver a more 

immersive and interactive learning involvement for learners [44].  

Virtual worlds are entirely digital environments that users can interact with. 

Each of these categories offers unique opportunities for education and learning, and 

as the technology continues to evolve, we may see even more specialized 

applications emerge. By understanding the different categories of the Metaverse 

and their potential applications, we can better explore the possibilities for using this 

technology in education. 

 

Fig. 4. Metaverse four types in education. 

The latest studies on implementing the Metaverse four types in education are 

summarized in Table 1. Rather than highlighting the limitations of each study 

individually, the common issues and concerns of these studies are noted and will 

be discussed in the next section of this study (challenges) along with a 

recommended solution for each concern. 
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Table 1. Key findings of latest studies on Metaverse four types in education. 

Metaverse 

Type 
studies Key Findings 

Augmented 

Reality 

[45] The study indicated that previous methodologies lacked a framework to 

identify the types, technologies, and tags used that are appropriate for a 
specific usage situation and enable the creation of successful augmented 

reality experiences that achieve pre-defined goals. 

 [46] The study highlights the importance of security and privacy in virtual 
learning environments, with testing and auditing confirming the 

robustness of the metaverse against various cyber threats with a 

particular focus on accessibility and inclusive design, ensuring 
significant improvements in knowledge retention, student engagement, 

and user satisfaction. 

 [47] The use of AR to promote pedagogies that prioritize students is seen to 
provide a number of advantages and potential, including engaged 

educational experiences, improved enthusiasm and participation, and 

greater comprehension of difficult subjects. 
 [48] The most common educational approaches that make use of augmented 

reality include engaging instruction, instructional games and cooperative 

education. 
 [49] Using of augmented reality in education is examined by the authors from 

a number of perspectives, including the wide availability different 

technologies, educational activities, the authoring tools, suitable target 
groups and topics. 

 [50] The study's findings suggest that augmented reality education is 

preferable to traditional instruction, and that augmented reality 
interaction will greatly improve students' perceptions of and engagement 

with learning. 

 [51] To maximize the advantages of augmented reality for education, the 
study highlights some significant problems from earlier AR 

deployments. 

 [52] They go through how a person's exposure to multiple technologies and 
the resources available in their immediate area affect their decision on 

learning innovation. 

Mirror 

worlds 

[53] They conclude that companies constantly adapt to harness the full 
potential of the metaverse driven by advances in XR, AR, MR and Mirror 

World technologies, in the areas of economic growth, innovative 

business opportunities, workforce training and customer engagement. 

 [54] Suggest there has to be a deeper connection between reality and virtuality 

than just reflecting real-world areas in the virtual world. 

 [55] Describe how Consumers through the metaverse may virtually touch, 
feel, and use products, while vendors can develop original content to 

build brand recognition and devoted fans. 

 [56] Argue for the necessity of establishing a 'contextual scenario' based on 
communication tasks. Mirror Worlds method would help students 

increase their actual communication skills largely. 

 [57] The authors go through the necessity for new medical students to become 
familiar with anatomical part pictures so they can apply imaging 

techniques in clinical settings using Augmented Reality Magic Mirror 

(AR MM). 
 [7] Discusses concepts and laws including "broken windows theory," 

"small-world phenomenon," "survivor bias," and "herd behaviour" for 

building a digital twin’s model that would socially integrate both 
physical and virtual real-world things to the Metaverse. 

Virtual 

worlds 

[58] Used the outer space mission simulator to examine student’s opinion 

about astrosociology. The results showed students' support for virtual 
reality in space science education, and some comments about living in 

space and social interaction arose. 

 [59] Used bibliometric analysis to examine publications related to virtual 
worlds in education. They found that the most common keywords 

included e-learning, Second Life, and higher education. 
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 [60] Provide an argument for regulations to maximize the educational value 

of virtual worlds and offer suggestions for developing instructional tasks 

in such settings, emphasizing interaction and awareness of existence 

Table 1 (continue). Key findings of latest  

studies on Metaverse four types in education. 

Metaverse 

Type 
studies Key Findings 

 [61] 
Employing the Scrum process, creating, building, and deployment of a 

virtual or metaverse world in a learning setting. 

 

[62] 

The authors highlight the advantages and suitability of virtual world 
technologies for higher education's requirements in Covid-19 period and 

provide examples from universities globally that have applied virtual 

worlds and applications in their students' education post-pandemic. 

 [63] 
Advice on how to successfully integrate virtual worlds in distant 

learning from a pedagogical approach that focuses primarily on poor 

nations. 

 [64] 
emphasize certain important factors for teachers of social work to take into 

account When considering whether to employ virtual world technology. 

 [65] 
The application of MUVWs (multiuser virtual worlds) in medical 
schooling. The majority of goals for instruction were interpersonal skills 

and team building in hospitalization. 

 [66] 
Taxonomy identifies key areas of focus, including educational theory 
and the use of simulated environments for evaluation, grading, and 

accessibility. 

 [67] 
The student becomes an independent student who can accomplish their 
goals as they are fully involved in their studies and get exposure to the 

real world. Virtual reality does have certain drawbacks, too, such as 
limited eyesight, cyber illnesses, and a shortage of material. 

 [68] 
Discussing a delayed acceptance to use virtual reality in education due 

to the high cost of the equipment needed.  

 [69] 
Revealed that the study's four time periods-1992-2011, 2012-2016, 2017-

2019, and 2020-2022-clearly separated the research on virtual reality-

based education. There were proposed primary subjects for each time 
period. First, it is noted that "VR for learning and teaching" has gained 

importance recently. Second, it is noted that "VR in medical education" 

has been less prevalent in recent years. Third, "VR education platform" 

and "VR-based education in rehabilitation" issues continue to have some 

weight. 

 [70] 
Investigate how virtual reality (VR), are adopted by more and more 
educational institutions throughout the world to assist fulfil the demands 

of their varied student populations. Recent educational virtual reality 

applications have been employed in subjects including general, 
engineering, and health-related education. 

Life-

logging [71] 
Introduced” mixed reality lifelogging” to capture the experience of 

recording daily life from both real and virtual worlds. Limitation may 

include the legal aspects of live stream that may contradict privacy. 
 

[72] 
The authors contend that the information gathered shows the necessity 

for more investigation into lifelogging for educational metaverse. This 

demonstrates the advantages of employing lifelogging technologies in 
virtual settings to improve students' learning outcomes. 

 [73] 
The authors suggest that a personalized experience in the virtual space, 
accompanied by analysis of the customer journey, is key to effective 

Metaverse marketing. Such technique might be useful for business 

education 

 [74] 
Goggle-like glasses that are worn while learning provide a virtual 

running friend called a "Ghostpacer" to accompany the student. To 

increase motivation and achieve the same results as jogging with a 
partner, it can be utilized to present a virtual companion that is tailored 

to the student's needs. Such method is adequate for sports education. 
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 [75] 
A complete examination of the progress made in egocentric data 

interpretation to date and suggests novel directions to help transition 

from visual lifelogging to storytelling. 

 [76] 
Described the design, implementation, and process of a mobile-based 
system for looking back on old memories that uses a lifelogging system 

to let users store photos and related information in the cloud based on 

their location.  

4.  Challenges and Recommended Solutions  

The possible advantages and disadvantages of metaverse can be determined by 

considering whether the metaverse in education is a blessing or an extra luxury 

[28]. On the one hand, the metaverse can help foster international collaboration and 

communication while also opening new possibilities for immersive and interesting 

learning experiences. On the other hand, it could also present issues including 

privacy and security worries, the need for more resources, and the need for teacher 

training. In Fig 5, concerns gathered from previous studies are represented, and the 

following details provide solutions for each issue to help academics and educators 

make wise decisions about how to utilize and apply metaverse in education 

environments. 

4.1. Cost and resources 

Metaverse technology can offer special benefits for some learners over traditional 

learning methods [77]. For example, it can be beneficial for children with learning 

difficulties or those who struggle in traditional classrooms. In terms of financial cost, 

the simulations that can be created in virtual metaverse environments may be less 

expensive than using traditional educational methods. For example, medical 

simulations can be used to save huge educational costs [78] compared to traditional 

education. The expense and resources required to install Metaverse technology can 

also be offset by potential long-term benefits such as the financial savings that can 

arise from requiring less classroom space and educational supplies. 

 

Fig. 5. Challenges of Metaverse in education. 
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Prolonged use of virtual environments can negatively impact metaverse users’ 

mental health and well-being including identity crisis and aggressive behaviours 

[79]. Monitoring and providing support are crucial to ensure students do not 

overuse the Metaverse and take breaks and exercise regularly. Teaching students 

how to use the Metaverse responsibly and manage their mental health is essential, 

including incorporating mindfulness techniques, providing access to mental health 

services, and encouraging breaks and exercise. 

4.3. Security and privacy 

Distributed metaverse architecture is promising, but privacy and security issues remain. 

Education policy makers should consider the advantages of this approach, such as 

socialization, entertainment, and education. Developers, regulators, and users must 

work together to create a creative and safe metaverse, policies, legislations to save 

metaverse users [80], and focusing on ethical and safe innovation.  

4.4. Maintaining student engagement and motivation 

Enhancing learning outcomes and encouraging student engagement can be 

accomplished by incorporating game-like aspects into metaverse-based education. 

Hence, Student engagement can be positively affected through the use of metaverse 

technology [81]. Teachers may design a tailored learning experience that takes into 

consideration the particular needs and interests of each student by using a learner-

centred approach. This approach may encourage a sense of ownership and 

accountability for learning, which may result in improved learning outcomes. 

Results indicated that due to it is immersive nature, Metaverse could serve as a 

resource to increase student participation in massive open online courses (MOOCs) 

to address high dropout rates [82]. 

4.5. Religious concerns 

With the widespread adoption of the metaverse in many fields including education, 

some considerations have arisen regarding the adoption of the metaverse and 

concerns from a religious perspective. For example, there are some concerns that 

the religious application of some rituals will turn into a game that loses spirituality. 

One study suggests that while the metaverse can be used to teach Muslims about 

virtual Hajj, it cannot replace the physical actions prescribed in religious doctrine 

[83].   

On the other hand, some may see an advantage in that it allows tele-religious 

experience that allows believers to visit and feel immersive experience of some 

religious sites that are geographically distant and expensive to reach with their other 

religious communities in a shared digital space [84]. Some see it as a catalyst for 

inclusive education, virtual pilgrimage, community building, facilitating religious 

events, and transcending borders. However, challenges such as preserving sanctity, 

preventing commercialization, ensuring authenticity, addressing ethical concerns, 

and navigating global regulatory compliance require careful consideration to fully 

harness the Metaverse’s potential for religious tourism [85].  

Therefore, by examining the potential tension between established religious 

beliefs and the modern Metaverse, the article in [86] proposes solutions and 

constraints to ensure that this virtual world harmoniously integrates religious values 
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into individual and social life. Consequently, the study in [87] provides important 

insights that can help educators, administrators, and policymakers in various ways 

in developing strategies, policies, and basic programs related to the adoption of the 

metaverse among students in terms of acceptance. 

5.  StuMeta Framework  

By analysing the metaverse layers in [88], In order to construct a metaverse that 

aids students in achieving their learning goals, we propose StuMeta, a framework 

with ten key stages that are implemented progressively in accordance with the aims 

and objectives of the educational institution. In building the framework, we relied 

on integrating two methodologies: the first is the methodology inspired by Study 

[89] in developing the framework, which studies and analyses previous studies and 

extracts needs, guidelines and drivers, then reflects them in a theoretical 

framework.  

The second methodology is in extracting academic needs from the perspectives 

of relevant departments and units, such as regulatory compliance, quality and 

academic accreditation, and academic ranking requirements. The Metaverse-based 

system is evaluated and improved based on the evaluation of students' academic 

performance and improvement suggestions from the constituents. With reference 

to enhancing learning outcomes, we take into account the role of linking the 

framework to the category of course learning outcomes according to the Education 

and Training Evaluation Commission (ETEC) in the Kingdom of Saudi Arabia 

(https://etec.gov.sa/en/service/accreditation/servicedocuments).  

ETEC has divided the course learning outcomes that a student must achieve 

during their academic journey into three main categories: 1) Knowledge and 

understanding, 2) skills, 3) Values, autonomy, and responsibility. The impact of the 

StuMeta stages on the ETEC class when available is noted in the stage description 

below to illustrate the impact each phase has on achieving these skills. Figure 6 

shows these stages, which are as follows: 

i. Preliminary stage: At this stage, before starting, the vision, scope, programs 

and courses description, religious concerns, controls, and requirements for the 

educational system built on the metaverse are determined. This initial phase 

entails thinking about how the metaverse can enhance individual learning, 

foster collaboration and communication, increase student engagement with 

virtual environments, and provide opportunities for hands-on learning. It also 

includes studying and determining learning objectives, curricula, required 

infrastructure, and used technologies. It is also important not to neglect 

studying the ethical aspects of implementing the metaverse, such as dealing 

with potential privacy issues, as well as ensuring inclusivity and accessibility 

for all students before implementing it within the classroom. This stage is 

essential to determine the educational and experiential skills that students must 

acquire during the study of the various courses. 

ii. The physical stage: With the upcoming development of the decentralized 

Internet and its applications, which will include the metaverse, it will constitute 

the largest sustained demand for computing in human history, which will 

require the network environment necessary to support the metaverse to be the 

starting point for this application [90].  During this stage, the necessary 

hardware and infrastructure are provided to support the virtual environment.  

https://etec.gov.sa/en/service/accreditation/servicedocuments
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This includes CPUs and GPUs, servers, data centres, networking equipment, 

Labs for in-house development, services portals and other physical 

components that are necessary to ensure the metaverse operates smoothly and 

efficiently. Without a strong physical stage, the other stages would not function 

effectively. For beginner educational communities, the education platform 

VirBELA [91] can be used to build simulations of educational facilities. 

iii. The communication stage: This stage facilitates communication and data 

transfer between users and systems within the metaverse. This stage provides 

the necessary infrastructure and protocols for users to communicate and 

interact with each other, as well as with the various digital assets available 

within the metaverse. The metaverse requires robust infrastructure such as 

ubiquitous connectivity, ultra-low latency, extremely high capacity and 

reliability, and strict security. In addition to full sensing of coverage to cover 

large numbers of teachers and students and give them real immersion in the 

educational experience, which is a huge challenge [92]. At this stage, attention 

must be paid to creating a verification and authentication system to handle 

sensitive data such as identity, password, and biometric information using a 

mutual authentication system using biometric information and elliptic curve 

encryption (ECC) [93] to provide secure communication between users and 

manage user identification data transparently in metaverse environments using 

block chain technology. As with the physical stage, the network stage is 

essential to ensure that metaverse components interact optimally in virtual 

environments without delay. 

iv. The platform stage: This stage provides the software and tools necessary to 

develop and manage virtual environments within the system. This stage includes 

a variety of platforms, such as Unity or Unreal game engines, virtual world 

platforms, and social media platforms, which enable users to create, customize, 

and share their own virtual experiences. The platform stage is essential for 

enabling innovation and creativity within the metaverse. Emerging learning 

communities can use distance learning platforms that connect students with 

teachers like Brainly [94]. Google Arts & Culture [95] can be used for art and 

humanities subjects, while Labster [96] can be used to create interactive labs for 

science and technology education using augmented reality. 

v. Decentralization stage: Responsible for distributing control among different 

participants rather than a single entity. Therefore, it enables greater security, 

privacy and control for users through a variety of methodologies, such as block 

chain, data analytics, AI, and RPA that can be used to record and manage 

academic works within the metaverse. By leveraging these technologies, 

educational institutions can use block chain to record and authenticate student 

certificates in a public ledger. In addition, students can have greater control 

over their data and academic achievements within the virtual environment. 

Finally, decentralization can help mitigate the risk of data breaches or other 

security issues, enhancing the overall safety and reliability of the Metaverse. 

vi. Spatial Computing stage: Leveraging the capabilities of spatial computing 

helps  to enhance the educational experience by providing students with more 

interactive learning environments. It also facilitates collaboration and 

communication between students and teachers within the metaverse . This phase 

provides appropriate geo -location technologies such as extended reality (XR) 

and geo -mapping, providing students and users with a real-time interactive 
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environment that makes interacting with virtual objects and worlds feel more 

natural and intuitive. During this stage, the interactive experimental 

environments will be linked to the learning outcomes that were identified in the 

first  preliminary stage while determining the interaction outcomes. 

vii. The content stage: This stage constitutes an important step towards enriching 

educational and entertaining content that helps students understand and 

improves educational outcomes. The content includes various digital assets 

and experiences available in educational virtual worlds and environments that 

are developed as an interactive learning environment. This stage includes 

things like 3D models, music, videos, and other multimedia content that help 

create a rich and immersive experience for students. With students from 

different cultures and languages, Mondly can be used to enhance language 

learning in an immersive virtual environment in real-life scenarios with native 

speakers  [97].  The learning outcomes and its connection to the educational 

content are mapped and developed at this stage. 

viii. Human interface stage: Since educational content will be developed in virtual 

worlds and there will be interaction between objects in those worlds, a set of 

interfaces must be provided to enable human interaction (students, teachers, 

administration) with the virtual world in several different ways, such as chatbots 

, digital twin, voice commands, motion detectors, smart watches, and glasses, 

smartphones and tablets. These integrated and interactive interfaces and channels 

will improve the interaction experience for students and allow them to explore 

educational content in the metaverse in an engaging and more natural way. The 

metaverse is a virtual space, so people with special needs can use their avatars to 

meet with everyone as if they were one of them, which achieves inclusiveness 

and ensures access for everyone.  

ix. The community stage: The educational environment is a group of 

interconnected communities that interact with each other, starting from internal 

communities such as student communities, faculty, administrators and service 

providers to external communities such as the surrounding environment and 

the labour market. It is important that the educational metaverse works to 

enhance social interaction and cooperation among users through various social 

networks and communities within the virtual environment, where users can 

communicate, share their experiences, and collaborate on projects or 

assignments. This will help create a sense of belonging and engagement within 

the Metaverse and can also provide valuable networking opportunities for 

students and teachers. Communication and teamwork skills are developed at 

this stage.  

x. The management stage: 

a. The Assessment stage: At this stage, appropriate interactive means are 

provided that enable teachers to evaluate students’ work and assignments 

and provide immediate feedback and comments within the virtual 

educational environment. This layer can include different tools and 

technologies, such as automated rating systems, peer-review platforms, 

assessments, quizzes, or interactive assessments. The assessment layer 

ensures that students receive accurate and timely feedback on their work, 

which can help improve learning outcomes and overall academic 

performance. Assessment reports and corrective actions to achieve the 

desired educational outcomes are drawn up at this stage  and these actions 
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are reflected during the continuous improvement cycle to develop curricula 

and content. 

b. The economy stage: Educational communities within educational virtual 

worlds will need some buying and selling of educational or entertainment 

content or clothing and accessories for the avatars. In this stage, means of 

buying and selling, economic transactions, and interactions between 

students, institutions, and communities are provided in the virtual 

environment. 

c. The governance stage: This stage includes many rules and regulations, 

policies, standards, and protocols that govern how the metaverse operates 

and how users interact within the virtual environment, which ensures 

ethical responsibilities to ensure that the metaverse is a safe, inclusive and 

fair place for all users. The management layer is accountable and can help 

prevent problems such as discrimination, exploitation or abuse. 

To clarify the relation between the functions assigned to each stage of the 

framework and their treatment of the categories of challenges and problems that we 

extracted from previous studies and research, we also create a link mapping as in 

Table 2. In addition, the table clarifies the connection of this stage to associated 

unit, department, or organizational body. The table shows the interconnection 

between the various departments and units, including the technical sectors, to 

develop an integrated metaverse ecosystem in education. This interconnectedness 

is the essence of digital transformation, as it does not depend only on the technical 

sector to implement it, but rather it is everyone’s responsibility. 
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Fig. 6. Framework for the effective use of the Metaverse in education. 

Table 2. Mapping of StuMeta framework stages and challenges categories. 

# phase Associated 

Departments 

and units 

Challenges class 

Cost 

and 

resourc

es 

Ment

al 

health 

Securit

y and 

privac

y 

Maintaini

ng student 

engageme

nt and 

motivation 

Religio

us 

concern

s 

1.  Preliminary 

stage 
• Academic 

quality and 
accreditati

on 

• Academic 

department

s 

• Curricula 

committee

s 

√ √ √ 

 

√ 

 

√ 

2.  The physical 

stage 

IT √     

3.  The 

communicatio

n stage 

infrastructure 

department 
√     

4.  The platform 

stage 
In house 
program 

 √  √ √ 
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development 

unit 

5.  Decentralizati

on stage 

Innovation 

department 

  √   

6.  Spatial 

Computing 

stage 

IT    √  

7.  The content 

stage 

Academic 

departments+ 

curriculum 

√    √ 

8.  Human 

interface stage 

Programming 

Unit 

   √  

9.  The 

community 

stage 

Students 
activities unit 

   √  

10.  The 

Management 

Stage:  

a. the 

assessment 

• Exams 

unit 

• Academic 

quality and 

accreditati

on 

√  √   

 b. The 

economy 

stage 

Financial 

department 
√     

 c. The 

governan

ce stage 

Top 

management 
√ √ √  √ 

6.  Limitations 

Essentially, Table 3 addresses the limitations or challenges that some educational 

institutions may face when adopting the framework proposed in this study. We aim 

to raise awareness about them in advance so that they take the necessary measures 

to prepare well before implementation. Table 3 also shows the proposed means to 

reduce or mitigate each limitation, which the educational institution can implement, 

in addition to any measures it may deem appropriate. 

Table 3. Limitations/challenges and proposed solution. 

Limitations Description Proposed solution 

Overreliance 

on technology 

Students can become too 

dependent on the virtual 

environment  .Some students 

may lose social communication 

skills and direct interaction with 

others due to their heavy 

reliance on virtual 

environments. 

Institutions must consider this during 

the preparation of programs and 

curricula and pay attention to include 

some courses that cover the 

development of some interactive, 

teamwork and problem-solving skills 

and an emphasis on interaction with 

extracurricular interactive activities. 

Digital 

presence with 

Physical 

absence 

Due to the virtual presence of 

students, some may intend to be 

absent and use various technical 

means to prove their presence in 

lectures 

Develop strategies for teachers to 

interact with students randomly at 

different times during lecture time 

Student 

engagement 

fades 

Due to the nature of virtual 

reality and the lack of visual 

interaction, the desire for many 

students to interact with each 

Include interactive activities and 

evaluation methods in the course 

specification. 
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other or with the teacher may 

disappear. 

Class disparity Some students may face class 

disparity in terms of financial 

purchasing power for products 

available in the economy  stage, 

and this may lead to bullying. 

These concerns can be resolved 

through proper legislation and 

regulations, setting clear limits and 

restrictions on the available products, 

or including methods to facilitate 

obtaining them, such as instalments. 

7.  Conclusion 

By providing new immersive and engaging experiences for students and 

instructors, the metaverse has an opportunity to fundamentally change the way we 

teach. Using the metaverse in education can assist remove physical boundaries and 

improve immersive, communicative, and engaging learning by allowing students 

to participate in virtual classrooms from a distance while experiencing aspects of 

the real classroom. Additionally, the metaverse may alter classroom instruction, 

connect instructors and students virtually in common areas, and present fresh 

chances for invention, creativity, and self-confidence development. 

However, because the infrastructure of the metaverse continues to grow, 

academics, educators, policymakers, and digital designers must take the lead in 

utilizing the metaverse potential for education. This study looks at how to meet the 

sociocultural and digital demands of students in the digital age. Then, after addressing 

the most important problems and challenges, we offer answers and solutions to 

alleviate any future worries. Finally, we proposed a ten-stage structure that serves as 

a framework for integrating the metaverse into education. The future work will test 

the framework using survey-based methods. We also aim to develop best practice 

learning standards to assess the level of application of the metaverse as an immersive 

experiential pedagogical method for achieving excellence in education. These 

standards are intended to guide policymakers and educators.  
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