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Abstract. The main purpose of this research is to determine teachers' cognitive structures
about the Metaverse. It is a descriptive research in a survey model. The research
participants consist of 93 teachers working in public schools in the 2023-2024 academic
year in Malatya, Tiirkiye. First, a stratified purposive sampling method was used to identify
the types of schools according to the research questions. Then, convenience and snowball
sampling methods were used to select the participants. The research data was collected
using the word association test. Content analysis was used to analyse the research data.
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As a result, the themes of "form of Metaverse", "economic order”, "evolution of the Internet”,
"Metaverse technology”, "education”, "possible dangers”, "space”, "social Metaverse" and
"fallacy” were found. At the end of the research, it is recommended that studies be carried
out to eliminate teachers' misconceptions and that Metaverse technologies be introduced

into the education system in small steps.
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1. INTRODUCTION

The accelerated digital transformation occurring within the information society continues to
profoundly reshape educational systems (Baltaci, 2022). Within the context of this
transformation, the term 'Metaverse' has emerged as a concept of growing interest, often
described as 'beyond-universe' and 'beyond-virtual universe' (Lee, 2021; Mystakidis, 2022;
Celik, 2022). It is perceived as a potential future form of the Internet (Suh & Ahn, 2022). The
Metaverse comes into being as a result of an interaction between real and virtual worlds,
leveraging digital technologies to create a virtual society (Turner, 2015; Bakir, 2022).
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Metaverse also offers three-dimensional environments where users interact through avatars
(Duan et al., 2021; Suh & Ahn, 2022).

The literature about the Metaverse has emerged in recent years regarding the
utilisation of virtual reality (VR) and augmented reality (AR) technologies within this domain
(Erkiic & Donmez, 2020; Jost et al., 2019). VR engenders an immersive virtual space
wherein learners can interact with the aid of specific equipment (ipek, 2020; Azuma, 1997).
Conversely, AR superimposes digital content onto physical surroundings (ipek, 2020;
Azuma, 1997). The enhanced motivation and engagement of learners, the concretization of
educational content facilitate a more immersive and enjoyable learning experience thanks
to the Metaverse (Aydin & Sahin, 2021; Ers6z & Bulbul, 2022; Tokgdz & Karabatak, 2022).
Moreover, it has been inferred that AR enhances student success and promotes effective
knowledge formation in learning (Kye et al., 2021), contributing to more enduring learning
outcomes by appealing to multiple senses (Sirakaya & Alsancak Sirakaya, 2018; Ersoy et
al., 2016). Furthermore, the term "extended reality" (XR) has emerged as a concept in the
extant literature (Mystakidis, 2022). XR has a multifaceted impact of the Metaverse on
education and has a conducive environment for educational activities (Diaz, et al., 2020;
Damar, 2021; Lin, et al., 2022).

In view of the aforementioned possibilities, the Metaverse has the capacity to be
especially efficacious in the context of distance learning (Duan et al., 2021). The Metaverse
can be integrated into nearly all fields and levels of education due to its ability to digitalise
information, provide learners with digital identities, and transform educators into technology
managers (Akkaya & Sengul, 2022; Bayer, 2022; Sentlrk et al., 2022; Wangid et al., 2020).

The capacity of this technology to deliver realistic, interactive 3-D experiences has
been demonstrated to support skill development in a range of fields, including medicine
(Bayer, 2022) and engineering (Sentlrk et al., 2022). Furthermore, it has the potential to
individualise instruction (Akpinar & Akyildiz, 2022; Ers6z & Blilbull, 2022). Furthermore, the
Metaverse has been shown to facilitate language learning by providing immersive
environments that support speaking practice (Akkaya & Sengul, 2022).

The Metaverse, by virtue of its provision of time and place flexibility, facilitates
exploration of content in ways that are not always possible in conventional classroom
settings (Gokge Narin, 2021; Mystakidis, 2022; Lee, et al., 2022; Lee, et al., 2021; Diaz, et
al., 2020), including those situations where real-world training is risky or costly (Suh & Ahn,
2022; Kalinkara & Ozdemir, 2022; Tokgdz & Karabatak, 2022; Hwang & Chien, 2022; Kye,
et al., 2021). The incorporation of gamification elements within the Metaverse has been
shown to enhance student attention and active participation (Kalinkara & Ozdemir, 2022;
Tokgoz & Karabatak, 2022).

Despite the numerous advantages highlighted by researchers, there are also
potential limitations and ethical concerns about the Metaverse. The main drawbacks include
security and privacy issues, as well as the risk of users being exposed to various online
crimes (Akpinar & Akyildiz, 2022; Alkan & Bolat, 2022; Falchuk et al., 2018; Kalinkara &
Ozdemir, 2022; Kug, 2021; Bakir, 2022; Singh et al., 2022). In addition, using virtual
environments can result in health problems, including overuse (Pellas et al., 2021; Keskin &
Bayram, 2023; Fahad, 2012). Furthermore, concerns have been raised about the potential
loss of social function in educational institutions if educational activities are excessively
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transitioned to digital platforms (Duan et al., 2021). Additionally, the decentralised structure
inherent in the Metaverse has the potential to weaken the efficacy of national education
systems (Park & Kim, 2022; Lee et al., 2021; Baltaci, 2022). Finally, the traditional economic
models upon which physical school systems are currently built could experience adverse
impacts (Duan et al., 2021).

Notwithstanding such drawbacks, the Metaverse has the potential to assist
individuals in acquiring 21st-century competencies within the context of the information
society (Duan et al., 2021; Akpinar & Akyildiz, 2022), provided that educational stakeholders
develop the requisite technological competencies (Uyar & $San, 2022; Orhan Karsak, 2017).
The extant literature encompasses systematic reviews of Metaverse utilisation and studies
investigating its impact on academic achievement. However, there is a gap in research
addressing teachers' perceptions of the Metaverse, particularly concerning cognitive
structures and conceptual misconceptions. Cognitive structures refer to the mental
frameworks that people use to organise and interpret knowledge (Bahar et al., 1999); if these
frameworks differ from scientifically accepted meanings, misconceptions can occur
(Yagbasan & Gillgicek, 2003). Therefore, it is essential to understand how teachers
conceptualize the Metaverse so that appropriate curricula can be developed and potential
misconceptions can be avoided to ensure effective classroom implementation (Senemoglu,
2021; Cayci, 2007).

Herewith, this study aimed to reveal teachers' cognitive structures in relation to the
Metaverse. Concordantly, misconceptions, if any, will also be identified. In order to reveal
the cognitive structures of the teachers in relation to the Metaverse, the following questions
were asked.

1. What are the cognitive structures of middle school teachers in relation to the
Metaverse?

2. What are the cognitive structures of high school teachers in relation to the
Metaverse?

2. METHODS

Research Design

This research adopts a descriptive approach, utilising a survey design to elicit information
from participants regarding their perspectives and attitudes concerning the subject matter
(BuyUkoéztirk et al., 2020; Karasar, 2020; Creswell, 2018). This research was conducted
using a descriptive survey design. Descriptive survey designs are among the quantitative
research approaches that aim to describe the current situation at a particular time (Karasar,
2020; Creswell, 2018). The research design should not be confused with qualitative
research designs such as the phenomenological approach, because the main purpose of
the study is not to focus deeply on the experiences of individuals, but to describe the views
on certain variables in a general framework. The substantial number of participants ensures
a comprehensive representation of educators' cognitive associations with the Metaverse,
thereby facilitating a robust and informative investigation.
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Participants of the Research

A total of 93 middle and high school teachers in the province of Malatya, Turkey, participated
in the study during the 2023-2024 academic year. Participants were recruited voluntarily,
and they were informed about the purpose of the study. They were assured confidentiality
and explicitly told that they could withdraw at any stage without penalty.

A stratified purposive sampling method was initially employed in order to ensure
representation from both secondary and high school categories (Blyukozturk et al., 2020;
Creswell, 2018). However, due to logistical challenges caused by the earthquake in
February, the number of teachers and schools affected was greatly reduced. This resulted
in the application of convenience sampling within these strata. The application of this sampling
method was deemed appropriate in order to efficiently reach the requisite sample size within
the time and cost constraints imposed (Yildirnm & Simsek, 2018; Buyukozturk et al., 2020).
Subsequent to this, a snowball sampling technique was employed to expand the sample. In
this instance, teachers were invited to recommend additional participants who met the study's
inclusion criteria (Yildinnm & Simsek, 2018).

Research Instruments and Procedures

A word association test constituted the primary data collection instrument to investigate
teachers' cognitive structures and conceptual associations with the Metaverse. The
effectiveness of this tool in revealing concept networks and potential misconceptions has
been demonstrated in several studies (Tasdere & Kaya, 2016; Hovardas & Korfiatis, 2006;
Bahar et al., 1999). The test requires participants to list five words that come to mind in
relation to the term "Metaverse". Participants were allocated a time limit of 30 seconds for
completion of this task, as has been previously recommended in related studies (Bahar et
al., 1999).

In order to verify the practical viability of the test, a pilot study was undertaken with a
group of 15 teachers. It was confirmed as a consequence of this study that the stipulated
30-second time frame was adequate for completion. To clarify the data collection process,
participants were asked to list five words they associated with the concept under
investigation. This instruction was given both verbally and in written form.

Teachers were provided with a paper on which they wrote down their responses. No
further guidance or examples were given to avoid influencing their word choices. All
responses were collected and transcribed for analysis. The findings from this pilot study
were subsequently incorporated into the final analysis to enhance the study's overall
robustness. The study's participants were provided with a standardised set of instructions,
and the subsequent data collection process adhered to rigorous procedures that had been
reviewed by the relevant experts.

Data Analysis

The words collected were then processed using a word processing program, after which

content analysis was applied to categorise and analyse the resulting associations. The

frequency of word occurrences was examined, after which themes were identified (Yildinm &

Simsek, 2018). To enhance the validity of the study, the data were reviewed and categorised
31



Kaya, F. & San, I. (2025). There is a verse far away: Teachers' cognitive structures about the
Metaverse. Advanced Education, 26. DOI: 10.20535/2410-8286.313716

by two experts in Curriculum and Instruction who specialised in Metaverse studies. This
process was continued until a consensus was reached between the two experts.

The breakpoint technique was applied to establish the relationships between
concepts in the cognitive structure (Bahar et al., 1999). The establishment of breakpoints
involved the consultation of expert opinion, with the arithmetic mean and standard deviation
of the coded elements being calculated to determine breakpoints. The resulting concept
networks were then visualised through the implementation of a colour-coded scheme. The
scheme utilised dark blue to denote intermediate values within one standard deviation, red
to represent values that exceeded this range, and orange to indicate values that fell below
this range.

Ethical Procedures

The study received ethical approval on 30th November 2023 (Approval No: 2023/15-9) from
the Scientific Research and Publication Ethics Committee of Indnu University, which is
responsible for overseeing scientific research in the Social and Human Sciences at the
university. Furthermore, the necessary research permissions were formally granted by the
Malatya Provincial Directorate of National Education on 03.01.2024 (Permission No: E-
34259660-605.01-93512698). Prior to the commencement of data collection, the
participants were apprised of the objectives of the study, the voluntariness of their
participation, the confidentiality of their contributions, and their prerogative to withdraw at
any time.

3. RESULTS

Findings in Relation to the Cognitive Structure of Middle School Teachers About the
Metaverse

In response to the initial research question, secondary school teachers associated the
Metaverse with a total of 239 keywords. In order to interpret the data more clearly, frequency
information was added next to each connotation word, indicating how many different
participants expressed it. These terms were then categorised into nine themes: "form of
Metaverse", "possible dangers", "Metaverse technology"”, "evolution of the Internet",
"economic order", "education", "social Metaverse", "space", and "fallacy".

As demonstrated in Figure 1, the most prevalent theme associated with the
Metaverse is that of "form of Metaverse," which encompasses the categories of "virtual
world," "digital being," "digital world," and "holoport." This finding suggests that teachers
primarily conceptualised the Metaverse as a digital environment rather than as a functional
tool in educational or economic contexts. Another salient theme pertained to "possible
dangers," encompassing concepts such as "digital isolation," "cybersecurity challenges,"
and "Metaverse experience paradoxes." It is noteworthy that these concerns were frequently
mentioned in conjunction with the adoption of the Metaverse, indicating teachers'
perceptions of risks associated with this adoption, primarily relating to social disconnection
and cybersecurity challenges.
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Figure 1. Middle school teachers' cognitive structures about the Metaverse
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Nevertheless, these apprehensions remain superficial and require further
investigation to ascertain their origin, whether it be personal experience, professional
concerns, or broader societal influences. The "Metaverse technology" theme encompassed
categories such as "digital technologies" and "wearable technologies," placing significant
emphasis on the infrastructural elements that underpin the Metaverse. The "Evolution of the
Internet" theme, comprising "Evolution of the Internet", "Future Technologies" and "Digital
Innovation," mirrors the conceptualisation of the Metaverse as a progression of prevailing
digital trends. A comparable perspective is illustrated by the "economic order" theme, which
included such categories as "digital economy" and "new world structure." This suggests that
teachers link the Metaverse to transformations in financial and market systems. Within the
"Education" theme, the categories identified as the primary focus were "E-learning and
Virtual Interaction" and "Activities". This observation suggests that certain teaching staff
members may be aware of the Metaverse as a possible educational instrument. However,
the "Social Metaverse" theme, encompassing terms like "social media," "Mark Zuckerberg,"
"Facebook," and "computer games," indicates a predominant focus on existing digital social
platforms within the Metaverse discourse. This observation highlights a potential disparity
between the perceived value and application of the Metaverse in educational contexts and
its current utilisation as a social medium. The "space" theme, meanwhile, contained the
terms "space" and "astronomy," thereby reinforcing its associations with the future and the
infinite. The thematic focus "Fallacy" emerged from misconceptions surrounding the concept
of the Metaverse, with "Astrology" frequently cited within this context. This observation
indicates a potential association between the Metaverse and astrological or other mystical
beliefs among a proportion of participants. Such an association could be attributable to
conceptual confusion. Nevertheless, an analysis that does not explicitly address cognitive
errors or misconceptions documented within the extant literature is likely to weaken the
interpretation of the findings.

Findings in Relation to the Cognitive Structure of High School Teachers About the
Metaverse

In response to the second research question, a total of 203 words were associated with the
concept of the Metaverse by high school teachers, who categorised these words into nine
themes: "form of Metaverse," "possible dangers," "evolution of the Internet," "economic
order," "Metaverse technologies," "education," "social Metaverse," "space," and "fallacy."
The cognitive structures of high school teachers closely mirrored those of secondary school
teachers, indicating a shared understanding across educational levels. To increase clarity,
frequency values indicating how many participants used that word were added to the end of
each word that the participants associated with.

As illustrated in Figure 2, "form of Metaverse" emerged as the predominant theme,
encompassing categories such as "virtual world," "digital existence," and "digital world." This
observation suggests that, akin to secondary school teachers, high school teachers
predominantly perceive the Metaverse as a digital construct. "Possible dangers" theme
encompassed concepts such as "digital isolation," "digital security challenges," and
"Metaverse experience paradoxes," reflecting apprehensions about the potential risks
associated with the Metaverse.
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Figure 2. High school teachers' cognitive structures about the Metaverse
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Nevertheless, the present analysis does not delve into whether such concerns stem
from direct exposure to digital threats or are rooted in a more generalised societal discourse
on cybersecurity and digital addiction. The "Evolution of the Internet" theme encompasses
the categories of "Future Technologies" and "Evolution of the Internet." This observation
suggests a correlation between teachers' perceptions of the Metaverse and broader
technological advancements. A similar observation can be made with respect to the
"economic order" theme, which included "new world structure" and "digital economy." This
suggests an awareness of economic shifts associated with digital environments. "Metaverse
technology" thematic area incorporated "digital technologies" and "wearable technologies,"
reflecting an understanding of the Metaverse's reliance on the development of emerging
technological infrastructures. "Education” theme encompassed both "e-learning and virtual
interaction" in addition to "areas used in education," thereby underscoring the Metaverse's
capacity to enhance pedagogical practices. However, the results do not delve into the extent
to which educators anticipate incorporating the Metaverse into their instructional
methodologies. "Social Metaverse" and "Space" themes demonstrated analogous trends as
observed in the secondary school findings. The theme of "fallacy" encompassed the concept
of "astrology," thereby signifying the persistent misconceptions surrounding the Metaverse.
It is conceivable that some participants may have erroneously associated the Metaverse
with celestial phenomena, a misapprehension that can arise from linguistic or conceptual
ambiguities. However, there was an absence of references that could have contextualized
how such misconceptions are formed and sustained. A more comprehensive discussion on
cognitive biases could strengthen the interpretation of these findings.

4. DISCUSSION

A subsequent evaluation of the results was conducted, taking into account relevant
literature. In this context, a total of 442 words were associated with the Metaverse by
secondary and high school teachers. These words were categorized into nine themes,
including "form of Metaverse," "possible dangers," "Metaverse technology," "evolution of the
Internet," "economic order," "education," "social Metaverse," "space," and "fallacy." It
emerged that the cognitive structures employed by secondary and high school teachers
were analogous, albeit with notable distinctions in their associations and interpretation.

Form of Metaverse

Educators generally agree that the Metaverse can be defined as a virtual realm that is
limitless in nature and where avatars exist outside conventional constraints. This perception
aligns with the conclusions of previous studies that described the Metaverse as a conceptual
extension of reality, located between the virtual and real worlds (Gdgen, 2022; Mystakidis,
2022; Kye et al., 2021). This understanding suggests that educators perceive the Metaverse
as a space for digital beings, reinforcing its potential to provide immersive experiences.

Possible Dangers

A further salient theme pertained to the potential dangers of the Metaverse, with participants
voicing concerns that it could lead to digital addiction, the weakening of social relationships,
and emotional desensitisation. Additionally, apprehensions regarding cybercrime and losing
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control over digital identities were documented. These apprehensions reflect the findings of
extant research on the societal negatives of digital immersion, particularly the psychological
impact of virtual environments and feelings of isolation (Akpinar & Akyildiz, 2022; Kus, 2021;
and Bakir, 2022). It could be beneficial for further discussion to explore whether secondary
school teachers, given their younger student demographic, might be more concerned with
online safety issues, while high school teachers focus on the broader societal effects of
digital dependency.

Metaverse Technology

The relationship between teachers and Metaverse technology has been primarily associated
with the utilisation of virtual, augmented, and mixed reality tools. This observation indicates
their direct engagement with digital learning environments, thereby signifying an awareness
of the potential for educational applications (Sentlrk et al., 2022; Hwang & Chien, 2022).
However, the extent to which teachers differentiate between various Metaverse technologies
remains ambiguous and necessitates further investigation.

Evolution of the Internet

The Metaverse has been identified as a key element in the progression of the internet, with
proponents perceiving it as the subsequent phase in the evolution of digital technologies.
This perception is consistent with theoretical propositions suggesting the Metaverse signifies
a transition towards a web experience characterised by enhanced immersion and
interactivity (Duan et al., 2021; Gaafar, 2021). The conviction that digital technologies will
influence the future composition of society has contributed to these associations.

Economic Order

The economic ramifications of the Metaverse have been a point of discussion, with
deliberations encompassing cryptocurrencies, data aggregation, and digital commerce
(Kahraman, 2022; Sparkes, 2021). The outlook on these advancements as a conduit for
economic growth has been juxtaposed with apprehensions regarding the intensification of
economic oversight and the exploitation of digital labour. An illuminating investigation would
entail a comparative analysis of high school teachers' attitudes concerning these economic
implications, in order to discern whether those engaged with societal concerns exhibit
greater scepticism towards these economic ramifications than their counterparts in
secondary education.

Education

A recurrent theme in the discourse among teachers pertained to the potential of the
Metaverse within the educational context. A significant proportion of respondents regarded
it as a potential catalyst for enhanced experience-based and interactive learning
opportunities. It has been posited that the Metaverse could augment student engagement,
particularly in applied fields of study (Senturk et al.,, 2022; Batdi et al., 2022). These
observations corroborate extant research that has previously been conducted on the
advantages of Metaverse applications in educational settings. However, this discussion is
recommended to adopt a more critical perspective and address the practical challenges of
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integrating the Metaverse into educational settings, including digital literacy requirements
and infrastructural limitations.

Social Metaverse

Teachers' perceptions of the Metaverse are also associated with social media, likely
influenced by Facebook's rebranding as 'Meta' and the integration of digital content games
within social media platforms (Kus, 2021). This suggests a perception of the Metaverse as
both a tool for interaction and an extension of current social media experiences. It would be
worthwhile to examine whether teachers hold a favourable view of this technological
progression, perceiving it as a means to enhance social connectivity, or whether they view
it with skepticism, considering it as a potential catalyst for escalating levels of digital
dependency.

Space

A further affiliation was identified between space-related technologies and the Metaverse,
including simulations utilised in astronaut training and virtual explorations of space
environments (Lee et al., 2022). This observation suggests the presence of a conceptual
association between the Metaverse and advanced simulation technologies.

Misconceptions

It has been observed that some participants have associated the concept of the Metaverse
with astrology. This observation suggests the presence of possible misconceptions
regarding the concept of the Metaverse. This emphasises a necessity for greater clarity in
distinguishing between scientific applications of the Metaverse and speculative or
pseudoscientific beliefs.

The research indicates that whilst teachers recognise the potential benefits of the
Metaverse within education and technology, they also have significant concerns regarding
its societal, economic, and psychological impact. The discussion could be enhanced by
further examination of how these perceptions vary between secondary and high school
teachers, considering their distinct professional responsibilities and educational priorities.
Addressing these variations could offer more in-depth insights into how educators might
approach Metaverse integration in their respective teaching contexts.

5. CONCLUSIONS

The conclusion of this study suggests that, when employed judiciously, the Metaverse holds
considerable potential to contribute to educational advancement. Its integration within
education can facilitate the cultivation of critical competencies, thus augmenting the richness
and authenticity of learning environments. Consequently, it was decided that the initiation of
Metaverse implementation should be undertaken primarily with students from higher age
groups, where there is a greater probability of conscious utilisation, particularly within
disciplines such as engineering and medicine, where the scope of application is constrained
in certain instances. It is recommended that education be integrated with a hybrid model, as
opposed to the transition towards a completely virtual and digital environment.
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This study investigated how middle and high school educators conceptualize the
Metaverse. In contrast to prior research, which had predominantly focused on the technical
aspects or pedagogical potential of the Metaverse (Lee et al., 2021; Mystakidis, 2022), this
study shifted attention to teachers' cognitive frameworks, a critical yet underexplored factor
in successful technology integration. The findings revealed a convergence in teachers'
perceptions, indicating a collective awareness shaped by broader societal and media
discourses. However, the limited diversity in pedagogical perspectives underscored gaps in
educators' readiness to engage critically with the Metaverse, emphasizing the need for
targeted professional development initiatives. This study yielded three key implications for
educational policy and practice. First, it highlighted the potential need to incorporate
Metaverse literacy into teacher professional development programs (Hwang & Chien, 2022).
Practical training using immersive simulations and prototype environments (Lee, Woo, & Yu,
2022; Duan et al., 2021) could enhance educators' understanding of the technology's
pedagogical affordances and limitations. Second, the findings suggest integrating
Metaverse-related competencies into formal curricula. While the Metaverse presents
transformative potential for knowledge construction (Sparkes, 2021; Gaafar, 2021), its
implementation must account for both technological infrastructure and teacher readiness.
Finally, the research underscored the need for intervention studies that actively develop
teachers' conceptual understanding of the Metaverse, moving beyond descriptive research.
As the technology evolves, educators should help shape its ethical and pedagogical
implementation (Lee et al., 2021; Mystakidis, 2022). Future research should investigate how
professional development can transform teachers from passive adopters to active designers
of Metaverse-based learning experiences.

The findings of this study revealed a striking similarity in the cognitive structures of
middle and high school teachers regarding the Metaverse, as evidenced by the alignment
of thematic categories and the comparable distribution of connotation frequencies. This
similarity suggests a shared conceptual framework among educators across educational
levels, potentially influenced by common media narratives, professional development
opportunities, or limited hands-on experience with immersive technologies (Lee et al., 2021;
Mystakidis, 2022). However, the lack of significant differences between the two groups also
highlights a limitation of the current study: it does not explore in depth the potential nuances
in perception that may emerge from differences in teaching context, digital literacy levels, or
subject specializations. Future research could investigate these differences more thoroughly
through mixed-method approaches or longitudinal studies to better understand how teacher
backgrounds and school environments shape their understanding of emerging technologies
like the Metaverse (Hwang & Chien, 2022; Duan et al., 2021). Given the growing interest in
using Metaverse applications in various educational contexts (Gaafar, 2021; Lee et al.,
2022), such investigations are essential for informing professional development and
educational policy.

It is recommended that in-service training be provided on the subject of Metaverse.
This is expected to have an important role in education and will be valuable in planning
educational situations. Information should be made available, and protective measures
should be taken within the scope of digital security and fighting against cybercrime.
Metaverse applications should be made available in a way that will contribute to the social
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lives of students and teachers without making them antisocial. It is further recommended
that seminars be held regarding shopping via Metaverse applications. It is imperative that
experimental studies are conducted with the objective of rectifying misconceptions
surrounding the Metaverse. A comprehensive collection of student, parental, and
administrative perspectives is crucial for a nuanced understanding of the Metaverse
concept. The development of this concept should be focused on reducing dependency on
social media. When integrating the Metaverse into educational settings, it is essential to
approach this with caution, taking into consideration financial constraints and public
concerns regarding the subject. The integration of the Metaverse into applied disciplines
and the education of older age groups represents a preliminary step in its introduction to
theoretical courses, with the ultimate objective of facilitating its gradual dissemination.

This study was not without limitations, which should be carefully considered. Firstly,
the non-probability sampling technique employed, coupled with reliance on voluntary
participation, may compromise the external validity of the findings. The potential for self-
selection bias exists, as participants with particular predispositions or motivations may have
been more inclined to engage in the study, thereby potentially skewing the results. Secondly,
using self-report measures introduces the possibility of response biases, including social
desirability effects and variations in participants' subjective interpretations of the survey.
Despite efforts to ensure clarity in the design, individual differences in comprehension and
response tendencies may have affected the data. Thirdly, the restricted sample size and its
contextual specificity constrain the generalizability of the findings to wider populations.

REFERENCES

Akkaya, N., & Sengll, L. (2022). Metaverse ve dil egitimi [Metaverse and language education].
Journal of Education and New Approaches, 5(2), 314-326.
https://doi.org/10.52974/jena.1194504

Akpinar, B., & Akyildiz, T. Y. (2022). Yeni egitim ekosistemi olarak metaversal 6gretim [Metaversal
teaching as a new education ecosystem]. Journal of History School, 15(56), 873-895.
https://doi.org/10.29228/Joh.56881

Alkan, S., & Bolat, Y. (2022). Egitimde Metaverse: Bilgilendirici bir literatir taramasi [Metaverse in
education: An informative literature review]. The Journal of International Education Science,
9(32), 267—-295. https://doi.org/10.29228/inesjournal.63949

Aydin, F., & Sahin, C. (2021). Sinif 6gretmeni adaylarinin egitimde sanal gergeklik kullanimina iligkin
gorusleri [Class teacher candidates' views on the use of virtual reality in education].
Gaziantep  University  Journal — of  Educational  Sciences, 5(2), 123-139.
https://dergipark.org.tr/tr/download/article-file/2063012

Azuma, R. T. (1997). A survey of augmented reality. Presence: Teleoperators and Virtual
Environments, 6(4), 355-385. https://doi.org/10.1162/pres.1997.6.4.355

Bahar, M., Johnstone, A. H., & Sutcliffe, R. G. (1999). Investigation of students' cognitive structure
in elementary genetics through word association tests. Journal of Biological Education, 33(3),
134-141. https://doi.org/10.1080/00219266.1999.9655653

Bakir, C. (2022). Metaverse Uzerine kapsamli bir aragtirma [Comprehensive study of the Metaverse].
European Journal of Science and Technology, (45), 64-73.
https://doi.org/10.31590/ejosat. 1220168

40


https://doi.org/10.52974/jena.1194504
https://doi.org/10.29228/Joh.56881
https://doi.org/10.29228/inesjournal.63949
https://dergipark.org.tr/tr/download/article-file/2063012
https://doi.org/10.1162/pres.1997.6.4.355
https://doi.org/10.1080/00219266.1999.9655653
https://doi.org/10.31590/ejosat.1220168

Advanced Education
ISSN 2410-8286 (Online)

Baltaci, A. (2022). Metaverse: Egitim ve ylksekogretimin dijital dénidsimi [Metaverse: Digital
transformation of education and higher education]. In S. Oz, C. Akyildiz, & R. Yilmaz (Eds.),
Metaverse (pp. 15—46). Hiperyayin.

Batdi, V., Akyol, A., & Arslan, M. (2022). Egitimde Metaverse kullanimi [Metaverse use in education].
In T. Talan & V. Batdi (Eds.), Teknoloji caginda egitim ve giincel yaklagimlar [Education and
current approaches in the age of technology] (pp. 23-50). Efe Akademi Yayinlari.

Bayer, S. (2022). Metaverse ve saglik uygulamalari [Metaverse and health applications]. In S. Oz,
C. Akyildiz, & R. Yilmaz (Eds.), Metaverse (pp. 47—82). Hiperyayin.

Blyukoztirk, S., Kilic Cakmak, E., Akgin, O. E., Karadeniz, S., & Demirel, F. (2024). Egitimde
bilimsel aragtirma ybéntemleri [Scientific research methods in education]. Pegem Akademi.

Creswell, J. W. (2018). Research design: Qualitative, quantitative, and mixed methods approaches
(5th ed.). SAGE Publications.

Caycl, B. (2007). Kavram degistirme metinlerinin kavram 6grenimi tzerindeki etkisinin incelenmesi
[The effect of conceptual change texts on the concept learning]. Gazi University Gazi Faculty
of Education Journal, 27(1), 87—-102. https://dergipark.org.tr/tr/download/article-file/77176

Celik, R. (2022). Metaverse nedir? Kavramsal degerlendirme ve genel bakig [What is the Metaverse?
Conceptual evaluation and overview. Balkan and Near Eastern Journal of Social Sciences,
8(1), 67—74. hitps://ibaness.org/bnejss/2022 08 01/10_Celik.pdf

Damar, M. (2021). Metaverse ve egitim teknolojisi [Metaverse and education technology]. In T. Talan
(Ed.), Egitimde dijitallesme ve yeni yaklasimlar [Digitalization and new approaches in
education] (pp. 169-192). Efe Akademi.

Diaz, J. M., Saldafia, C.A.D., & Avila, C.A.R. (2020). Virtual world as a resource for hybrid education.
International Journal of Emerging Technologies in Learning (iJET), 15(15), 94—109.
https://doi.org/10.3991/ijet.v15i15.13025

Duan, H., Li, J., Fan, S., Lin, Z., Wu, X., & Cai, W. (2021). Metaverse for social good: A university
campus prototype. In Proceedings of the 29th ACM international conference on multimedia
(MM'21) (pp. 153—-161). https://doi.org/10.48550/arXiv.2108.08985

Erkilig, H., & Dénmez, S. C. (2020). Sanal gergeklik anlatisinin izini sirmek: Trinity VR ve selyatagi
VR o&rnekleri [Tracing virtual reality narrative: Trinity VR and selyatagi VR examples].
Sinefilozofi, (2), 318-344. https://doi.org/10.31122/sinefilozofi.674107

Ersoy, H., Duman, E., & Onct, S. (2016). Artirimis gergeklik ile motivasyon ve bagari: Deneysel bir
calisma [Augmented reality with motivation and achievement: An experimental study].
Journal  of Instructional Technologies & Teacher Education, 5(1), 39-44.
https://dergipark.org.tr/tr/download/article-file/231347

Erséz, B., & Blilbl, H. i. (2022). Egitimde yapay zeka, sanal gerceklik ve sanal evren (Metaverse).
In S. Sagiroglu & M. U. Demirezen (Eds.), Yorumlanabilir ve agiklanabilir yapay zeka ve
glincel konular (pp. 149-183). Nobel Yayinevi.

Fahad, N.A. (2012). Effectiveness of using information technology in higher education in Saudi
Arabia. Procedia - Social and Behavioral Sciences, 46(49), 1268-1278.
https://doi.org/10.1016/j.sbspro.2012.05.287

Falchuk, B., Loeb, S., & Neff, R. (2018). The social Metaverse: Battle for privacy. IEEE Technology
and Society Magazine, 37(2), 52—61. https://doi.org/10.1109/mts.2018.2826060

Gaafar, A. A. (2021). Metaverse in architectural heritage documentation and education. Advances
in  Ecological and Environmental Research, 6(10), 66-86. https://www.ss-
pub.org/aeer/metaverse-in-architectural-heritage-documentation-education/

Gogen, A. (2022). Egitim baglaminda Metaverse [Metaverse in the context of education].
International Journal of Western Black Sea Social and Humanities Sciences, 6(1), 98-122.
https://doi.org/10.46452/baksoder.1124844

41


https://dergipark.org.tr/tr/download/article-file/77176
https://ibaness.org/bnejss/2022_08_01/10_Celik.pdf
https://doi.org/10.3991/ijet.v15i15.13025
https://doi.org/10.48550/arXiv.2108.08985
https://doi.org/10.31122/sinefilozofi.674107
https://dergipark.org.tr/tr/download/article-file/231347
https://doi.org/10.1016/j.sbspro.2012.05.287
https://doi.org/10.1109/mts.2018.2826060
https://www.ss-pub.org/aeer/metaverse-in-architectural-heritage-documentation-education/
https://www.ss-pub.org/aeer/metaverse-in-architectural-heritage-documentation-education/
https://doi.org/10.46452/baksoder.1124844

Kaya, F. & San, I. (2025). There is a verse far away: Teachers' cognitive structures about the
Metaverse. Advanced Education, 26. DOI: 10.20535/2410-8286.313716

Gokee Narin, N. (2021). A content analysis of the Metaverse articles. Journal of Metaverse, 1(1),
17-24. https://dergipark.org.tr/fen/download/article-file/2167699

Hovardas, T., & Korfiatis, K.J. (2006). Word associations as a tool for assessing conceptual change
in science education. Learning and Instruction, 16(5), 416-432.
https://doi.org/10.1016/j.learninstruc.2006.09.003

Hwang, G. J., & Chien, S. Y. (2022). Definition, roles, and potential research issues of the Metaverse
in education: An artificial intelligence perspective. Computers and Education: Atrtificial
Intelligence, 3, Article 100082. https://doi.org/10.1016/j.caeai.2022.100082

ipek, A. R. (2020). Artirimis gergeklik, sanal gerceklik ve karma gergeklik kavramlarinda
isimlendirme ve tanimlandirma sorunlari [Naming and definition problems in the concepts of
augmented reality, virtual reality and mixed reality]. idil, 71, 1061-1072.
https://doi.org/10.7816/idil-09-71-02

Jost, P., Cobb, S., & Hammerle, I. (2019). Reality-based interaction affecting mental workload in
virtual reality mental arithmetic training. Behaviour and Information Technology, 39(1), 1-17.
https://doi.org/10.1080/0144929X.2019.164 1228

Kahraman, M. E. (2022). Blok zincir, deepfake, avatar, kripto para, NFT ve Metaverse ile yayginlasan
sanal yasam [Widespread virtual life with blockchain, deepfake, avatar, cryptocurrency, NFT
and Metaverse]. International Journal of Cultural and Social Studies, 8(1), 149-162.
https://doi.org/10.46442/intjcss.1106228

Kalinkara, Y., & Ozdemir, O. (2022). Metaverse teknolojileri ve egitimde kullanimi [Metaverse
technologies and their use in education]. In Y. Dogan & N. $en Ersoy (Eds.), Egitimde
Metaverse: Kuram ve uygulamalar [Metaverse in education: Theory and applications] (pp.
51-70). Efe Akademi.

Karasar, N. (2020). Bilimsel arastirma ydntemi: Kavramlar ilkeler teknikler [Scientific research
method: Concepts, principles, techniques]. Nobel Akademik Publishing.

Keskin, U., & Bayram, A. (2023). Dijitallesme slrecinde Metaverse ve egitim [Metaverse and
education in the digitalization process]. Journal of Digital Technologies and Education, 2(1),
1-15. https://doi.org/10.5281/zenodo0.8097501

Kus, O. (2021). Metaverse: ‘Dijital buyuk patlamada firsatlar ve endiselere yonelik algilar [Metaverse:
Perceptions regarding opportunities and concerns in the 'digital big bang']. Intermedia
International e-Journal, 8(15), 245-266. https://doi.org/10.21645/intermedia.2021.109

Kye, B., Han, N., Kim, E., Park, Y., & Jo, S. (2021). Educational applications of Metaverse:
Possibilities and limitations. Journal of Educational Evaluation for Health Professions, 18,
Article 32. https://doi.org/10.3352/jeehp.2021.18.32

Lee, H., Woo, D., & Yu, S. (2022). Virtual reality metaverse system supplementing remote education
methods: Based on aircraft maintenance simulation. Applied Sciences, 12(5), 2667.
https://doi.org/10.3390/app 12052667

Lee, J. Y. (2021). A study on Metaverse hype for sustainable growth. International Journal of
Advanced Smart Convergence, 10(3), 72-80. https://doi.org/10.7236/IJASC.2021.10.3.72

Lee, L.-H., Braud, T., Zhou, P., Wang, L., Xu, D., Lin, Z., Kumar, A., Bermejo, C., & Hui, P. (2021).
All one needs to know about metaverse: A complete survey on technological singularity,
virtual ecosystem, and research agenda. arXiv. https://doi.org/10.48550/arXiv.2110.05352

Lin, H.,, Wan, S., Gan, W., Chen, J., & Chao, H.-C. (2022). Metaverse in education: Vision,
opportunities, and challenges. arXiv. https://doi.org/10.48550/arXiv.2211.14951

Mystakidis, S. (2022). Metaverse. Encyclopedia, 2(1), 486—497.
https://doi.org/10.3390/encyclopedia2010031

42


https://dergipark.org.tr/en/download/article-file/2167699
https://doi.org/10.1016/j.learninstruc.2006.09.003
https://doi.org/10.1016/j.caeai.2022.100082
https://doi.org/10.7816/idil-09-71-02
https://doi.org/10.1080/0144929X.2019.1641228
https://doi.org/10.46442/intjcss.1106228
https://doi.org/10.5281/zenodo.8097501
https://doi.org/10.21645/intermedia.2021.109
https://doi.org/10.3352/jeehp.2021.18.32
https://doi.org/10.3390/app12052667
https://doi.org/10.7236/IJASC.2021.10.3.72
https://doi.org/10.48550/arXiv.2110.05352
https://doi.org/10.48550/arXiv.2211.14951
https://doi.org/10.3390/encyclopedia2010031

Advanced Education
ISSN 2410-8286 (Online)

Orhan Karsak, H. G. (2017). Investigation of teacher candidates' opinions about instructional
technologies and material usage. Journal of Education and Training Studies, 5(5), 204—216.
https://doi.org/10.11114/jets.v5i5.2286

Park, S. M., & Kim, Y. G. (2022). A Metaverse: Taxonomy, components, applications, and open
challenges. IEEE Access, 10, 4209-4251. https://doi.org/10.1109/access.2021.3140175

Pellas, N., Mystakidis, S., & Kazanidis, |. (2021). Immersive virtual reality in K-12 and higher
education: A systematic review of the last decade scientific literature. Virtual Reality, 25(3),
835-861. https://doi.org/10.1007/s10055-020-00489-9

Senemoglu, N. (2021). Gelisim 6grenme ve &gretim kuramdan uygulamaya [Development learning
and teaching from theory to practice]. Ani Publishing.

Singh, J., Malhotra, M., & Sharma, N. (2022). Metaverse in education: An overview. In D. Bathla &
A. Singh (Eds.), Applying metalytics to measure customer experience in the Metaverse (pp.
135-142). Business Science Reference. https://doi.org/10.4018/978-1-6684-6133-4.ch012

Sirakaya, M., & Alsancak Sirakaya, D. (2018). The effect of augmented reality use in science
education on attitude and motivation. Kastamonu Education Journal, 26(3), 887-896.
https://doi.org/10.24106/kefdergi.415705

Sparkes, M. (2021). What is a Metaverse? New Scientist, 251(3348), 18.
https://doi.org/10.1016/S0262-4079(21)01450-0

Suh, W., & Ahn, S. (2022). Utilizing the Metaverse for learner-centered constructivist education in
the post-pandemic era: An analysis of elementary school students. Journal of Intelligence,
10(1), Article 17. https://doi.org/10.3390/jintelligence10010017

Senturk, M., Gurkas Aydin, Z., & Aydin, M. A. (2022). Egitimde Metaverse ve uygulamalari hakkinda
bir arastirma [A study on Metaverse and its applications in education]. E/-Cezeri Journal of
Science and Engineering, 9(4), 1424—1430. https://doi.org/10.31202/ecjse.1135616

Tasdere, A., & Kaya, M. F. (2016). ilkokul Tirkce egitimi icin alternatif bir dlgme degerlendirme
teknigi: Kelime iligkilendirme testi (KiT) [An alternative measurement and assessment
method for elementary Turkish education: Word association test (WAT)]. International
Periodical for the Languages, Literature and History of Turkish or Turkic, 11(9), 803—820.
https://doi.org/10.7827/TurkishStudies.9499

Tokgdz, M. M., & Karabatak, S. (2022). Metaverse ve egitim teknolojisi. In S. Karabatak (Ed.),
Education and science (pp. 9—24). Efe Akademi Yayinlari.

Turner, A. (2015). Generation Z: Technology and social interest. The Journal of Individual
Psychology, 71(2), 103—113. https://doi.org/10.1353/jip.2015.0021

Uyar, A., & San, I. (2022). Metaverse ve egitim [Metaverse and education]. In Y. Ségiit & M. Birol
(Eds.), Sanal diinya sosyal diinyada metalar ve Metaverse [Commodities and Metaverse in
the virtual world social world] (pp. 157—184). Nobel Akademik Publishing.

Wangid, M. N., Rudyanto, H. E., & Gunartati, G. (2020). The use of AR-assisted storybook to reduce
mathematical anxiety on elementary school students. International Journal of Interactive
Mobile Technologies (iJIM), 14(6), 195—200. https://doi.org/10.3991/ijim.v14i06.12285

Yagbasan, R., & Gulgicek, C. (2003). Fen 6gretiminde kavram yanilgilarinin karakteristiklerinin
tanimlanmasi [Describing the characteristics of misconceptions in science teaching].
Pamukkale University Journal of Education, 13(1), 102-120.
https://dergipark.org.tr/tr/download/article-file/114824

Yildirnm, A., & Simsek, H. (2018). Sosyal bilimlerde nitel arastirma yéntemleri [Qualitative research
methods in social sciences]. Secgkin Publishing.

43


https://doi.org/10.11114/jets.v5i5.2286
https://doi.org/10.1109/access.2021.3140175
https://doi.org/10.1007/s10055-020-00489-9
https://doi.org/10.4018/978-1-6684-6133-4.ch012
https://doi.org/10.24106/kefdergi.415705
https://doi.org/10.1016/S0262-4079(21)01450-0
https://doi.org/10.3390/jintelligence10010017
https://doi.org/10.31202/ecjse.1135616
https://doi.org/10.7827/TurkishStudies.9499
https://doi.org/10.1353/jip.2015.0021
https://doi.org/10.3991/ijim.v14i06.12285
https://dergipark.org.tr/tr/download/article-file/114824

Kaya, F. & San, I. (2025). There is a verse far away: Teachers' cognitive structures about the
Metaverse. Advanced Education, 26. DOI: 10.20535/2410-8286.313716

Acknowledgments

I would like to thank my advisor and the participants for their contribution to this study, and
my family, to whom | could not allocate enough time.

Funding

The authors received no financial support for the research and/or authorship of this article.
Conflict of interest

The authors declare no competing interests.

YCTAHOBKU TA YABJIEHHA BUKITAOAMIB LLOAO METABCECBITY

AHoTauifa. OCHOBHOK METOK LUbOro AOCHIAKEHHS € BMBYEHHS YCTAHOBOK Ta YSABIEHb
BUKnagavis wono Metascecsity. Lle onncose gocnifkeHHs, B SKOMYy BUKOPUCTOBYBaBCS
MeTOoZ ONUTYBaAHHSA. Y OOCAIMKEHHI B3ann yd4acTb 93 OCBITSH, SKi BUKNaganu y gepXaBHUX
wkonax micta Manatbsa (TypeydunHa) BnpoaoBx 2023—-2024 HaB4anbHOro poky. Cnovatky
ANS BU3HAYEHHS TUNIB LUKIN BigNOBIAHO OO0 OOCMIAHULBKMX 3anuTaHb Byno BUKOPUCTaHO
mMeTog cTpatudikoBaHol Bubipku. ani anga Bigbopy pecnoHAeHTiB 3aCTOCOBYBann MeToj
«CHiroBol Kyni». [locnigHuubki gaHi 6yno 3ibpaHo 3a 4ONoOMOrow TecTy acouiadii cnis. [ns
aHanisy oTpyuMaHux JaHux BUKOPUCTAHO KOHTEHT-aHani3. Y pesynbtaTi 6yfio BMOKpeMSieHO
Taki Temun: «opma MeTaBcecBiTY», «EKOHOMIYHUW YCTPiN», «eBonouia IHTepHeTy»,
«TexHosnorii MeTaBcecBiTy», «OCBiTa», «MOXIMBI 3arpo3m», «nNPOCTiP», «couianbHU
MeTaBcecBiT» i «XMOHi yaBneHHs». Y OOCNiAKEeHHI pEKOMEHLOBaHO NPOBOAMTHM 3axoau AN
YCYHEHHA XUOHMX ysIBMEHb Y4YUTENiB LOAO0 METaBCECBITY, a TaKOX BMNPOBaAXyBaTu
iH(bopMaLinHi  TeXHONOrT B OCBITHKO CUCTEMY MOCTYMNOBO, HEBENUKMMU KpoKamu 3
0cobIMBOIO yBarow 0 UngpoBoi 6esneku.

Knto4yoBi cnoBa: ocBiTHi TexHosorii, MeTascecsiT, MeTaBcecBiT B OCBITi, BipTyanbHa
peanbHiCTb.
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