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Abstract  

 

It is a case that cannot be neglected that the metaverse, which can 
be interpreted as the future of the Internet and the 3-dimensional 
new generation Internet, has the potential to influence and 
transform all areas in which human beings are engaged. 
Undoubtedly, one of the areas that will get the most share from 
the wave that this relatively new digital evolution can bring will 
inevitably be education. For this reason, it is important to discuss 
the possible effects of the metaverse in the context of education 
in order to understand the potential of this technological step that 
will shape the future of educational organizations and to make the 
necessary preparations. This article aims to discuss the 
educational dimension of the metaverse and to contribute to the 
understanding of how we can benefit from the metaverse as 
educational organizations. A customized learning environment 
adjusted to individual needs, more realistic, more lifelike learning, 
learning independent of time and space, equality opportunity in 
education, and getting rid of the financial burden required by 
physical schools are some of the benefits that metaverse is 
thought to provide to humanity in the educational sense. In order 
to benefit optimally from the opportunities and contributions that 
the metaverse can provide to education, it is necessary to first 
comprehend the depth and potential of the educational 
metaverse. 
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Introduction 
 
It is important to note that, as the metaverse is still a relatively new idea to the world, there isn't one definition 
that is widely agreed upon. Instead, various institutions and organizations have defined it differently based on 
their own viewpoints and interpretations. Ball (2022) states that the metaverse is a technological space akin to 
the World Wide Web, however, there is no specific definition of the metaverse that academic groups have come 
to a consensus or a creator, or an owner. According to whether they approach the metaverse from a 
technological or philosophical standpoint, their definitions and meanings differ (Li, 2022; Cho 2023; Lee et al., 
2021; Clemens, 2022). Tsinghua University Shenyang team (2021) defines the metaverse as a new type of 
internet application and a social form that enables the adaptation of many new technologies such as augmented 
reality and virtual reality into our lives. According to Geping (2022), the metaverse represents the latest stage of 
visual immersion technology, and this online world space, parallel to the real world, is increasingly opening up a 
more practical space for human development. Clemens (2022) defines the metaverse as virtual environments 
that allow individuals to interact and communicate and says that the metaverse is an open system where people 
can produce and share the content they produce without the need for any format. Microsoft's chief executive 
officer Nadella described the metaverse as "a platform that will turn the whole world into an app tent", while 
Zuckerberg described it as an inclusive virtual reality that offers individuals the opportunity for social life 
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experiences together in an environment where physical distance is not an obstacle (Clemens, 2022, p.30).  
Especially in the early years of metaverse studies, metaverse is a word used in the literature as a substitute for 
virtual universes, but in some studies conducted in the following years, metaverse has much more complicated 
meanings beyond virtual universes (Cho et al., 2023). According to Cho et al., the metaverse is not just a virtual 
world, but a new world that expresses the combination of physical and virtual worlds as a result of the reflection 
of advanced, immersive technologies such as artificial intelligence, augmented reality, and the Internet of Things. 
 
Lee et al. (2021), who introduced the metaverse as a blended version of reality and digital in line with the 
possibilities provided by the convergence of the internet, web technologies, and augmented reality technologies 
at a common point, stated that there are three stages that the metaverse must pass through for its 
transformation into a double lifestyle that it will offer to human society. These stages are as follows respectively: 
(I) Digital twins, (II) Digital natives, and finally (III) the joint coexistence of physical and virtual reality, in other 
words, the surreal society. Figure 1 describes the relationship between these three stages: 

 
 

 
Digital twins   Simultaneous existence    Digital natives 
of physical and virtual reality  

 
Figure 1. 3-stage development of the twin digital world-local world continuum / Metaverse vision  

(adapted from Lee et al., 2021, p.1) 
 
Once the digital twin of the physical world is created, which includes reflections of the real world such as smart 
digital cities, architectures, buildings, and institutions, the next stage will be the process of creating native 
content within these digital worlds (Lee et al., 2021).  According to Lee et al., content creators will participate in 
these worlds with their avatars, organize new content, and events, and shape these digital worlds with connected 
ecosystems, digital culture, economy, laws and regulations, and social norms. Lee et al. stated that the third and 
final stage in the formation is the transformation of the metaverse into a self-sustaining, perpetual virtual world 
with a high level of freedom and independence, coexisting with the physical world, in a sense, the formation of 
a surreal world, where we can transfer the content and avatars we create in a virtual universe to other virtual 
universes, or one step further, we can transfer a content we create in the virtual universe to the physical world 
and interact with it. 
 
Metaverse technology is the ultimate achievement in the evolution of the internet. The internet adventure of 
humanity, which started with web 1.0 technology based on reading only for information, continued with web 2.0 
technology, which enabled people to write and share information as well as obtain information, and with the 
introduction of blockchain technology into our lives, the internet evolution has reached the threshold of a digital 
transformation with web 3.0 technology, which creates the infrastructure for the creation of three-dimensional 
virtual simulation environments and multi-directional interaction with avatarized representations. Metaverse, 
which is referred to as a Web 3.0 technology product in many sources, is also seen by some researchers as the 
beginning of Web 4.0 technology as it is the next stage of the internet (Rawal et al., 2022). Rawal et al. described 
this evolution of the internet as follows: 
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Figure 2. Evolution of the metaverse (adapted from Rawal et al., 2022, p.5) 
 
The metaverse is a structure that includes many advanced technologies such as mirror world, immersive 
visualization, augmented reality, virtual reality, mixed reality, cloud application, artificial intelligence, big data, 
3D visualization, and blockchain (Li, 2022). Li visualizes the core technologies used in the educational metaverse 
as follows: 

 
Figure 3. The core technologies used in the educational metaverse (adapted from Li, 2022, p.44) 

 
Metaverse technology, which gathers many advanced technologies under its roof, not only offers a space-
independent interaction environment but also offers its users the opportunity to create many environments that 
are difficult, dangerous, complex, costly, or impossible to create in physical conditions in simulation 
environments with its infrastructure. 

 
Metaverse and Education 
 
As a new and superior version of the Internet, the metaverse has the potential to create a new system in all areas 
where human beings are involved. The Metaverse will create a different vision for teaching and learning, 
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providing an immersive and interactive teaching space to meet all the needs of students and teachers. The 
integration of the Metaverse and the education field contains endless possibilities for both the academic and 
individual development of the person, as well as for meeting the employment needs of humanity and raising 
skilled and qualified individuals. With all the possibilities it contains, the educational metaverse will not be a 
simple copy of the education and training activities in the human world transferred to the virtual environment 
or an instructional tool used to better function and color traditional teaching, but a new learning universe that 
combines virtual and reality in a hybrid world and a new understanding and form of education for humanity 
within its own ecosystem. Some of the numerous contributions that the metaverse can make to the field of 
education can be listed as follows: 
 
Metaverse integrates the realistic elements of education content, purpose, role relationship, and management 
mode into its logical system, and builds a new education system in cyberspace, so that teachers and students 
can interact with virtual identity in multi-channel, and introduces hardware equipment to simulate audio-visual 
interaction and other interactive effects to complete learning interaction and communication (Li et al., 2022). As 
a technological ecosystem that connects virtual and reality, it brings the cooperation link between education and 
technology closer, provides enriched instructional design, and realizes a more flexible and efficient cooperation 
mechanism between humans and digital. By connecting the virtual space to the real space and the school system 
to the social system, the educational metaverse eliminates the wall and boundary between education and 
society, supports the transformation and development of knowledge and skills, and contributes to the creation 
of a more dynamic, social and interactive learning environment. It can help eliminate the physical constraints of 
the classroom and with the support of technology, it allows both the student and the teacher to be present in a 
digital environment anywhere in the world, expanding their physical space (Pavlik, 2015). Metaverse can 
facilitate global collaboration between students and educators residing in different parts of the world. In a sense, 
these virtual universes correspond to an international vision of education in which geographical barriers are 
completely eliminated, creating a common and rich learning space for individuals with different ethnic and 
cultural backgrounds, with different perspectives on the world, and creating opportunities for students and 
educators from all over the world to work on the same projects. 
 
The use of metaverse in education provides opportunities to connect students and teachers and bring them 
together synchronously, enabling their active participation in the processes of knowledge construction and 
sharing (De Freitas et al., 2010; Nisiotis, 2015; Kallonis and Sampson, 2010). Advanced graphics and operational 
features offer interactivity, coexistence, and socialization among users, allowing them to interact and 
communicate with each other and the environment simultaneously (Nisiotis, 2015). 
 
Interacting and socializing in virtual worlds can be easier for people compared to the real world, and the positive 
effect of virtual universes on socialization is often expressed (Chesney et al., 2009; Schroeder, 2002; Minocha & 
Tingle, 2008). In this context, some students who may have difficulty in face-to-face communication will be able 
to interact more easily verbally or non-verbally in these virtual worlds (Dalgamo & Lee, 2010). One of the 
necessary conditions for a virtual reality platform to be called a metaverse is that it contains a shared and 
interactive community. In this context, the metaverse is much more than a simple virtual reality simulation. The 
existence of an awareness of the presence of other users in metaverse virtual universes, and the sense of 
coexistence in a community and group will positively affect group dynamics in educational terms and increase 
motivation and productivity (Bouras & Tsiatsos, 2006; Dalgamo & Lee, 2010). 
 
Another element that will increase students' motivation in the metaverse environment and enable them to 
participate more effectively in the learning process is the presence of personalized avatars. Unlike the two-
dimensional internet environment and social networks, avatars in metaverse platforms enable students to 
participate in online learning environments not only as spectators but also with their entire physical and spiritual 
being. Avatars reinforce and make more tangible the feeling of being and existing in virtual worlds by providing 
a sign that visualizes the physical presence of individuals in cyberspace (Hayes Jr, 2014; De Lucia et al., 2009; 
Dickey, 2005; Nisiotis, 2015; Bailenson et al., 2008; Schultze & Rennecker, 2007; Tseng et al., 2013; Schlemmer, 
& Backes, 2015). Personalized avatars attract students' attention and interest and encourage their participation 
in group activities (Hew & Cheung, 2010; McCaffery et al., 2011). In other words, metaverse universes with 
avatarized representations can create more immersive, more engaging, more visual, more dynamic, more 
effective, and lasting learning environments that encourage participation and socialization, and that are more 
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visually enriched and dynamic than both learning environments in the physical universe and online learning 
environments offered by two-dimensional platforms. Fields that require hands-on training, such as healthcare, 
engineering, or professional skills, can benefit from metaverse simulations. In these environments, students can 
chat with historical figures in simulation environments where ancient periods are visualized, explore distant 
planets with a sense of being there, travel between the layers of the earth or in the internal organs of a biological 
being, and perform experiments that would pose a danger in the real world in realistic virtual environments. 
 
One of the most significant contributions of the metaverse to education is its potential to create a customized 
learning environment for each individual. By offering personalized educational experiences, metaverse 
technologies can provide an education system tailored to individual learning styles and preferences. AI-powered 
systems can analyze student performance, speed, and learning style, take into account individual differences, 
and adjust content and activities according to student needs, making learning more efficient and effective. In 
other words, the metaverse is a post-reality cosmos that combines physical reality and digital virtuality in a 
continuous and persistent multi-user context and has the potential to address the main drawbacks of both web-
based virtual environments and physical environments (Kaddoura & Al Husseiny, 2023). The metaverse can allow 
the curriculum to be customized according to the needs of the learner (Mistretta, 2022) or it can transform the 
entire world into a virtual global school, leaving curricular programs behind the times (Kaddoura & Al Husseiny, 
2023). The Metaverse is a gateway to a more ideal understanding of education where the student is the subject 
and center of learning, not the object of learning, where the individual is in control of his/her own learning 
process, where he/she learns by experiencing and discovering in fun and immersive environments, and where 
participation is voluntary rather than compulsory. 
 
The economic costs of educational practices in the physical classroom environment, the procurement of school 
supplies, and increasingly expensive field trips necessitate the implementation of low-cost digital solutions, and 
it is becoming increasingly important for future teachers to use free and easily accessible technologies that can 
provide transformative, personalized learning experiences for students (Arbogast, 2019). From the simple 
educational materials used by students and teachers in the classroom to the cost of constructing school buildings, 
it is clear that physical education requires a significant budget on a global scale. It should also be noted that 
individuals from different socio-economic backgrounds do not have equal access to the physical facilities 
necessary to receive education. The educational metaverse has the power to eliminate all these educational 
inequalities if it can be planned within the framework of ethical values, and it also has the power to bring 
unlimited education to all segments of society at a much lower cost.   Students from all over the world, regardless 
of their level of development, can access vast educational resources and libraries, virtual museums and archives 
can be easily explored, and students can access rich information and cultural experiences at very low costs. In 
addition, the metaverse allows individuals to participate in virtual workshops, conferences, and skill-building 
sessions without the need for physical travel, thus reducing costs and increasing accessibility for participation in 
educational activities on a global scale. 
 
One of the other contributions of the educational metaverse in the context of social equity in education is the 
possibility of creating equal educational opportunities for individuals with disabilities.  Especially by providing 
facilities for students with physical disabilities, it can ensure that everyone has equal access to educational 
opportunities. In this direction, metaverse technologies have the structural framework that can make education 
more inclusive and egalitarian. 

 

The transformation of Universities: Metaversity 
 
With the Metaverse, universities will undergo major transformations and revolutions, and eventually all 
education and training activities will move to the Metaverse. Physical buildings will be replaced by VR campuses, 
books and teaching materials will be replaced by digital materials, classical, traditional assessment and evaluation 
methods will be replaced by personalized, individualized and practice-based VR methods, and students in 
classrooms will be replaced by avatars. After a period of time, we will stop calling a higher education institution 
a university in the metaverse era, just as the terms academia and madrasa were replaced by university, and we 
will start calling it a metaversity.  
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The term 'metaversity', which is a newly introduced concept in the literature and is thought to have already 
influenced teaching paradigms, is defined as digital campuses that mimic physical classroom environments and 
physical buildings, metaverse-based higher education institutions that allow us to live XR experiences in the 
classroom environment, and are created by configuring digital twins of real environments in virtual environments 
(Sutikno & Aisyahrani, 2022; Ruwodo et al., 2022). Sutikno and Aisyahrani (2022) interpret the metaversity as 
the first step in a higher education iteration that will eventually become part of a full, global metaverse, and see 
it as the next generation of universities where physical boundaries are completely removed, teaching is 
personalized, and students experience immersive XR technologies that enable more effective and lasting 
learning. Metaversities have the potential to immerse the world's students in the same learning environment, 
transforming the entire world into a single virtual classroom.   

 

Types of Educational Metaverse 
 
In 2006, the Stanford International Research Institute organized a summit to draw a roadmap for the future of 
the metaverse technology, and academics, technology architects, entrepreneurs, and futurists from different 
fields participated in this summit to make predictions and prepare a strategic plan for what the internet will look 
like in the future (Metaverse Roadmap Summit, 2006). Following this summit, the Acceleration Studies 
Foundation (ASF), a metaverse research organization for accelerating technological change, announced its 
metaverse roadmap in 2006, proposing to think of the metaverse as a nexus or fusion of the real world and 
virtual reality, and outlining four types of metaverse (Kye et al., 2021). In ASF's metaverse roadmap, two axes are 
presented to explain the types of metaverse, one is 'augmentation and simulation' and the other is 'internal and 
external' (Smart et al. 2007). 
 
Augmentation technology refers to a technology that adds a new function to an existing real system, in other 
words, adding more information to the physical environment we perceive; in contrast to augmented technology, 
simulation technology refers to technology that provides a unique environment by modeling reality, aiming to 
use the simulated world as a space for interaction (Kye et al. 2021). The metaverse is further divided into an inner 
world and an outer world; the inner world focuses on the identity and behavior of an individual or object, and 
technology is used in the metaverse to enable the completion of the inner world. In contrast, the external world 
focuses on aspects of the user-centered external reality that are usually the subject of the metaverse. As such, it 
involves technology related to the display of information about the world around the user and how to control it. 
These internal and external frames become another axis for dividing applications depending on whether the 
metaverse technology is focused on the user's internal world or the world around them. Based on these 2 axes, 
the metaverse roadmap categorizes the metaverse into 4 types: augmented reality, lifelogging, mirror world, 
and virtual reality (Smart, 2007; Kye et al., 2021; Tlili, 2022). 
 

 
 
 
 

 
 
 
 
 
 
 

 
 

Figure 4. A diagram of the 4 Metaverse types according to the Metaverse Roadmap Summit (adapted from Kye 
et al., 2021, p.2) 
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Although the metaverse is a new concept that is still developing, the core technologies of the metaverse - 
augmented reality, virtual reality, and artificial intelligence technologies - have a history of decades and have 
been used as an educational tool at different levels and in different areas of education for a long time.  
 
Considered the first open and free virtual reality platform and the first extraordinary virtual world, Second Life, 
developed by Linden labs in 2003, has been used as an educational tool by many educational institutions and 
teachers at different levels since its launch, and some of the world's top universities, such as Harvard University, 
have built virtual campuses through Second Life to pave the way for relevant research (Li et al., 2022). Following 
Second Life, a growing number of metaverse platforms applied for educational practices have been opened and 
a considerable amount of educational metaverse projects have been started by prestigious educational 
organizations in the world since 2003. Virtual worlds such as Whyville, Quest Atlantis, River City Project, and 
Revolution are examples of educational metaverse used in different countries around the world, designed to 
teach social studies, history, mathematics, and science to elementary school children, offering them 
opportunities to test and apply what they learn in school (Araullo, 2013).  One of the most invested metaverse 
platforms in the context of the educational metaverse is Eduverse, which focuses more on pre-tertiary education. 
A revolutionary online learning environment that aims to provide a content-rich, safe, and secure metaverse for 
schools, Eduverse allows students to explore immersive and engaging virtual worlds in an inclusive metaverse 
environment. 
 
Conclusion 
 
In the Metaverse, people can interact socially, create discussion platforms, share experiences, play games, design 
and create projects or games, shop, visit virtual cities, create or participate in events, and create learning content 
that is not possible in the physical world (Hwang & Chien, 2022). Considering the extent of the possibilities 
offered by the metaverse universe, it is an indisputable scenario that educational activities will create a wide 
range of applications in this universe. For example, in the not-too-distant future, a history teacher will be able to 
teach the subject of migration to Anatolia by teleporting to the simulation environment of migration caravans 
within seconds with his students in a virtual classroom environment with avatars, while in another virtual 
classroom, a geography teacher will be able to teach the subject of erosion by offering a virtual life experience 
to his students in an erosion simulation with avatars. 
 
On the other hand, although not yet widespread in developing countries, Metaverse applications and games in 
information technology pioneer countries have already opened up a space for themselves as a teaching and 
learning tool that goes beyond socializing and entertainment. 
 
Metaverse virtual universes, which can be considered the common living space of this new society and the 
biggest digital revolution of the new century, have started to open up new application areas in the field of 
education (Lee et al., 2021). However, our current education system and educational organizations are 
experiencing difficulties in the process of adapting to this new network society and are following the innovations 
far behind. The new society will also require a new education process and a new educational management 
approach. It is indisputable that when metaverse starts to be used in all areas of life when people start to attend 
school, work, entertainment, libraries, panels, and concerts from their homes, today's institutions, organizations, 
and structures will change and educational organizations will also undergo this structural change. For that 
reason, it is the time for all kinds of educational organizations to consider all the possibilities, opportunities, and 
challenges that the metaverse will bring to the table and to get ready for it by doing more research, planning 
well, preparing the organizational infrastructure, and enabling digital innovation.  
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