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Introduction

Adopting Metaverse technology in educational settings 
promises to revolutionize traditional teaching and learning 
paradigms by providing immersive, interactive experiences 
that transcend geographical and physical limitations [1,2]. 
Meta-education, as explored through the lens of these studies, 
leverages the power of virtual and augmented reality to create 
dynamic educational environments where learners can engage 
deeply with content and peers in a simulated, controlled 
space. These environments offer opportunities for experiential 
learning that are diffi cult to replicate in traditional educational 
settings [1,2].

However, there are signifi cant ethical considerations that go 
along with the shift to a digital learning ecosystem. Metaverse 
studies highlight concerns about privacy, data security, and the 
potential exacerbation of the digital divide. Ensuring equitable 
access to technology, safeguarding students’ personal 
information, and maintaining academic integrity in virtual 

spaces are paramount concerns that must be addressed as 
institutions navigate the integration of Metaverse technologies 
[1-3].

Moreover, the studies call for developing new pedagogical 
frameworks to incorporate these technologies while effectively 
addressing ethical concerns. This includes creating new 
management and organizational leadership models responsive 
to the unique challenges posed by virtual environments [1,2].

To explore the potential of the Metaverse in education, 
one must proceed with a balanced approach that promotes 
technological advancement and innovation while ensuring that 
ethical standards are not compromised [4]. The promise of 
meta-education is immense, but it must be pursued carefully, 
considering the potential risks and benefi ts.

The objectives of this review are to examine the ethical 
dilemmas associated with adopting Metaverse technology in 
educational settings, evaluate potential resolutions, develop 
pedagogical frameworks, assess the impact on learning, and 
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promote equitable access. Key research questions include 
identifying the ethical challenges, analyzing proposed solutions, 
developing new pedagogical frameworks, understanding the 
impact on student engagement and learning outcomes, and 
identifying strategies to ensure equitable access.

This review aims to thoroughly examine the ethical dilemmas 
and potential resolutions associated with incorporating the 
Metaverse into educational environments. To accomplish this, 
we have systematically reviewed recent studies in this fi eld, 
summarizing both the challenges identifi ed and the solutions 
proposed through a thematic analysis.

Integrating Metaverse technologies in education offers 
unprecedented immersive and interactive learning experiences 
[5]. However, addressing the ethical challenges is crucial to 
ensure these technologies’ equitable and secure adoption [6]. 
By developing robust pedagogical frameworks and ensuring 
equitable access, the full potential of the Metaverse can be 
harnessed, while safeguarding the interests of all stakeholders. 
This balanced approach will promote technological 
advancement and innovation in education, paving the way for 
a future where meta-education is both effective and ethical.

The following section will detail the methodology employed 
for conducting this review. Then, the Metaverse applications 
in educational settings are discussed, followed by ethical 
challenges identifi ed by various scholars, and explore their 
solutions. Subsequently, the implications of these fi ndings are 
included. The fi nal section provides a conclusion synthesizing 
our insights and recommendations based on the analysis.

Review methodology

This study employs a systematic review methodology 
to explore the ethical dilemmas and potential resolutions 
associated with integrating Metaverse technology in educational 
settings. A systematic review ensures a comprehensive and 
unbiased synthesis of existing research, providing a thorough 
understanding of the current state of knowledge in this area.

Search strategy

A comprehensive search strategy was developed to 
identify relevant studies. Multiple databases were searched, 
including PubMed, IEEE Xplore, Google Scholar, and Web of 
Science. Keywords used in the search included “Metaverse,” 
“virtual reality,” “augmented reality,” “education,” “ethics,” 
“privacy,” “data security,” and “digital divide.” Boolean 
operators (AND, OR) effectively combined these terms.

Inclusion and exclusion criteria

Studies were included based on the following criteria:

Inclusion criteria: 

• Studies published in peer-reviewed journals or 
conference proceedings.

• Studies focusing on the application of Metaverse 
technologies in educational settings.

• Studies addressing ethical issues such as privacy, data 
security, and the digital divide.

• Studies published in English.

Exclusion criteria:

• Studies not related to educational settings.

• Studies not addressing ethical issues.

• Non-peer-reviewed articles, editorials, and opinion 
pieces.

• Studies published in languages other than English.

Data synthesis

A thematic analysis approach was used to synthesize the 
data. This involved identifying recurring themes and patterns 
related to the ethical challenges and solutions in integrating 
Metaverse technology into education. The synthesis process 
included the following steps:

Familiarization with the data: Reading and re-reading the 
extracted data to become thoroughly familiar with the content.

Coding: Systematically coding the data to identify 
signifi cant themes and sub-themes.

Theme development: Collating the codes into potential 
themes and reviewing them to ensure they accurately represent 
the data.

Refi ning themes: Refi ning the themes to ensure coherence 
and clarity, resulting in a fi nal set of themes that provide a 
comprehensive overview of the ethical issues and solutions.

Overview of educational metaverse

The concept of the Metaverse has gained signifi cant 
traction in recent years, particularly in education. One of the 
primary applications of the Metaverse in education is the 
creation of virtual classrooms and lecture halls [7]. These 
platforms allow students and teachers to interact in a fully 
immersive environment, facilitating real-time communication 
and collaboration [8]. This setting replicates the physical 
classroom experience without geographical limitations, 
enabling virtual lectures, group discussions, and collaborative 
projects. Students can benefi t from a more engaging and 
interactive learning experience, enhancing their understanding 
and retention of the material [9].

Simulations and virtual labs represent another powerful 
application of the Metaverse in education. These environments 
allow students to conduct experiments and practice skills in a 
risk-free, controlled setting. For instance, virtual labs enable 
students to perform science experiments without needing 
physical materials, while medical students can practice 
surgeries in a virtual operating room. These simulations 
provide valuable hands-on experience that is often impractical 
or impossible in the real world [10].



008

https://www.biolscigroup.com/raeeo

Citation: Al-kfairy M, Alfandi O. The Ethical Dilemma of Educational Metaverse. Recent Adv Evol Educ Outreach. 2024;1(1): 006-016. 
Available from: https://dx.doi.org/10.17352/raeeo.000002

The Metaverse also facilitates immersive fi eld trips, taking 
students to historical sites, museums, or outer space [11]. 
These virtual fi eld trips provide unique learning opportunities 
that enhance the educational experience. Students can visit 
ancient civilizations, explore planets and galaxies, and engage 
with educational content in an informative and captivating 
way. This experiential learning approach helps students to 
understand better and retain information [12].

Gamifi cation is another signifi cant aspect of the Metaverse 
in education, making learning more engaging and enjoyable. 
Interactive educational games and activities motivate students 
and enhance their learning outcomes [13]. For example, math 
and science games can teach concepts through challenges and 
quests, while language learning environments allow students 
to practice skills with avatars in real-life scenarios. These 
interactive and gamifi ed learning experiences help to maintain 
student interest and promote active participation [14].

The Metaverse also supports collaborative projects and 
teamwork, enabling students to work together on assignments 
regardless of their physical location. This collaboration extends 
to international students, promoting cultural exchange and 
global perspectives. In fi elds like design and engineering, 
students can collaboratively create and test structures, while 
business simulations allow them to run virtual businesses and 
learn about economics and management. These collaborative 
environments foster creativity, problem-solving, and critical 
thinking skills.

In special education and accessibility, the Metaverse 
offers tailored educational experiences for students with 
diverse needs. Virtual sensory rooms provide therapeutic 
experiences for students with autism or sensory processing 
disorders, while assistive technologies help students with 
physical disabilities fully participate in educational activities. 
These customizable environments cater to individual learning 
preferences and abilities, promoting inclusivity and equitable 
access to education.

Professional development and continuing education are 
also enhanced by the Metaverse. Educators and professionals 
can benefi t from virtual workshops, training sessions, and 
conferences, supporting lifelong learning and professional 
growth. Teacher training programs can provide educators 
with new teaching strategies and technologies, while industry 
certifi cations offer virtual courses and simulations that 
mimic real-world job scenarios. This continuous learning 
approach helps professionals stay updated with the latest fi eld 
developments.

Cultural and social learning are important aspects of the 
Metaverse, which hosts cultural festivals, social events, and 
other activities that promote social learning and cultural 
understanding. Virtual celebrations of cultural events allow 
students to experience diverse traditions, while social skills 
training environments help them build interpersonal skills. 
These activities enhance education’s social and cultural 
dimensions, fostering a more inclusive and understanding 
learning community.

Despite the numerous benefi ts, integrating Metaverse 
technologies in education presents several challenges. 
Technical requirements, such as high-speed internet and 
VR/AR hardware, can be a barrier for some institutions and 
students. Privacy and security concerns must be addressed to 
protect student data and ensure secure virtual environments. 
The digital divide is another critical issue, as not all students 
have access to the necessary technology. Teacher training is 
essential for educators to integrate Metaverse technologies 
into their teaching practices effectively. Additionally, ethical 
considerations must be carefully managed, such as the impact 
on students’ mental health.

In conclusion, the Metaverse holds immense potential to 
revolutionize education by providing immersive, interactive, 
and accessible learning experiences. By leveraging virtual and 
augmented reality, educators can create dynamic environments 
that engage students and enhance their learning outcomes. 
However, to fully realize these benefi ts, the associated 
challenges must be addressed, and the integration of Metaverse 
technologies must be ensured that they are equitable, secure, 
and ethically sound. The future of education in the Metaverse 
is promising, offering unprecedented opportunities for 
innovative and effective learning.

Advantages and disadvantages of metaverse-based 
classroom

Metaverse-based classrooms offer several signifi cant 
advantages that can enhance the educational experience. One 
of the primary benefi ts is the provision of immersive learning 
experiences that make complex subjects more understandable 
and engaging [15]. Students can explore 3D models, 
participate in virtual simulations, and interact with dynamic 
content, making learning more engaging and memorable [3]. 
Additionally, these classrooms eliminate geographical barriers, 
allowing students worldwide to attend the same class. This 
fl exibility supports inclusivity and gives students in remote or 
underserved areas access to high-quality education [3].

Another advantage is the enhanced collaboration facilitated 
by the Metaverse. It enables students to work together in 
virtual spaces, allowing seamless group projects, discussions, 
and problem-solving activities that promote teamwork and 
communication skills [16]. Furthermore, AI-driven analytics in 
the Metaverse can tailor educational experiences to individual 
learning styles and paces. This personalized approach 
helps address the unique needs of each student, enhancing 
overall learning outcomes [17]. Additionally, virtual labs and 
simulations can reduce the need for physical resources and 
equipment, making advanced educational tools more accessible 
and reducing the fi nancial burden on educational institutions 
[18].

Despite these advantages, there are also notable 
disadvantages associated with Metaverse-based classrooms. 
Implementing these classrooms requires signifi cant 
technological infrastructure, including high-speed internet, 
VR/AR hardware, and powerful computing resources [3]. This 
can be a barrier for some schools and students, particularly 
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in low-income areas. Moreover, the collection and use of 
data within the Metaverse raise concerns about privacy and 
security. Protecting student data and ensuring secure virtual 
environments are critical issues that must be addressed [19].

There is also a risk of exacerbating the digital divide, as 
not all students can access the necessary technology. Ensuring 
equitable access to Metaverse-based education is essential to 
prevent further inequalities. Over-reliance on technology can 
lead to technical failures, cyber-attacks, and disruptions in the 
learning process. Schools must have contingency plans and 
robust IT support to manage these risks. Lastly, extended use 
of virtual environments can impact students’ mental health, 
causing eye strain, reduced physical activity, and virtual 
fatigue. Balancing virtual learning with real-world interactions 
and activities is crucial to mitigate these effects [20].

In summary, while Metaverse-based classrooms offer 
numerous advantages, including immersive learning 
experiences, geographical fl exibility, and enhanced 
collaboration, they also present challenges such as technical 
barriers, privacy concerns, and the potential to widen the 
digital divide. Addressing these disadvantages thoughtfully is 
essential to maximizing the benefi ts of Metaverse technology 
in education.

Ethical challenges of educational metaverse

Upon reviewing several research papers and studies, the 
author identifi ed a set of ethical challenges that are faced by 
developers and policymakers when integrating Metaverse into 
education:

Privacy and data security: The collection, storage, and use 
of personal data in the Metaverse raise signifi cant privacy 
concerns. In these immersive virtual environments, vast 
amounts of personal information are gathered, including user 
behaviors, preferences, interactions, and even biometric data. 
This data collection is necessary for creating personalized and 
interactive experiences, but it also poses several risks. One 
major concern is the risk of unauthorized data access. Hackers 
and malicious actors may target Metaverse platforms to steal 
sensitive information. Unauthorized access can lead to identity 
theft, fi nancial fraud, and other malicious activities that 
compromise user safety and trust. The complexity and novelty 
of the Metaverse’s infrastructure can create vulnerabilities that 
are not yet fully understood or mitigated [21,22].

Misuse of personal information is another critical issue. 
Companies operating within the Metaverse may collect 
detailed data profi les on users, which can be exploited for 
targeted advertising, manipulation, or even discriminatory 
practices. Without strict regulations and oversight, there 
is a potential for companies to misuse this data for profi t, 
prioritizing commercial interests over user privacy. Users 
may be unaware of the extent to which their data is being 
collected and used, leading to a lack of informed consent. 
Potential breaches that expose sensitive user data represent a 
signifi cant threat. Data breaches in the Metaverse could have 
far-reaching consequences, given the depth and sensitivity of 
the information collected. Such breaches could reveal personal 

conversations, private interactions, and detailed user profi les, 
causing emotional distress, reputational damage, and fi nancial 
losses [21,23].

Furthermore, the Metaverse often involves the integration 
of multiple platforms and services, each with its data handling 
practices and security measures. This integration increases 
the complexity of managing data privacy and security, as 
vulnerabilities in one platform can compromise the entire 
system. Coordinating security standards and ensuring that all 
participating entities adhere to stringent privacy regulations is 
a challenging but necessary task. While the Metaverse offers 
exciting possibilities for immersive and interactive experiences, 
it also brings signifi cant privacy concerns. The risks of 
unauthorized data access, misuse of personal information, 
and potential breaches highlight the need for robust security 
measures, clear regulations, and transparent data practices. 
Addressing these issues is essential to building a secure and 
trustworthy Metaverse environment [21,23].

Digital divide and accessibility: The Metaverse could 
exacerbate existing inequalities in access to technology. One 
major concern is whether all students will have equal access 
to the necessary technologies, which are often expensive and 
require robust internet connectivity. The cost of VR headsets, 
high-performance computers, and other advanced digital 
tools can be prohibitive for many families and educational 
institutions, particularly in low-income areas [24].

This disparity in access could lead to a widening gap 
between students with the resources to take full advantage of 
Metaverse technologies and those without. Students without 
access to these technologies may miss out on the enhanced 
learning experiences and opportunities that the Metaverse 
offers, further entrenching existing educational inequalities. As 
a result, the digital divide could become even more pronounced, 
with disadvantaged students falling further behind their peers 
[25].

Addressing these issues requires concerted efforts to ensure 
equitable access to technology. This could involve providing 
subsidies for VR equipment, investing in infrastructure to 
improve internet connectivity in underserved areas, and 
developing low-cost alternatives to high-end Metaverse 
tools. By taking these steps, the benefi ts of Metaverse-based 
education are accessible to all students, regardless of their 
socio-economic background [26].

User safety and harassment: The Metaverse can be a 
platform where harassment and cyberbullying might occur, 
posing signifi cant challenges in monitoring and enforcing 
appropriate behavior. The immersive and often anonymous 
nature of virtual environments can make it diffi cult to 
identify and address harmful behavior promptly. Users might 
experience harassment, bullying, or other forms of misconduct 
that can impact their mental health and overall experience in 
these digital spaces [27].

Ensuring a safe and inclusive environment for all users 
is crucial. This requires robust monitoring systems, clear 
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community guidelines, and effective enforcement mechanisms. 
Developers and administrators of Metaverse platforms must 
prioritize user safety by employing AI and human moderators to 
detect and mitigate harmful behavior. Additionally, educating 
users about respectful conduct and providing support resources 
for harassment victims are essential to fostering a positive and 
inclusive virtual community [21].

Intellectual property: The virtual nature of the Metaverse 
complicates issues of intellectual property rights. In 
these digital environments, challenges such as copyright 
infringement and the unauthorized use of digital content 
become more prevalent. The ease with which digital assets can 
be copied, altered, and distributed in the Metaverse makes it 
diffi cult to protect the intellectual property of creators. This 
poses signifi cant problems for artists, developers, and other 
content creators who rely on their intellectual property for 
income and recognition [28].

Monitoring and enforcing intellectual property rights in 
a virtual space is inherently challenging. Traditional legal 
frameworks and enforcement mechanisms may not be well-
suited to address the unique issues in the Metaverse. As a result, 
creators may struggle to assert their rights and seek recourse 
when their work is used without permission. Developing new 
strategies and legal standards tailored to the digital landscape 
of the Metaverse is essential to protect intellectual property 
and ensure that creators are fairly compensated for their 
contributions [26].

Ethical use of artifi cial intelligence: AI plays a signifi cant 
role in developing and operating the Metaverse, powering 
everything from virtual interactions to personalized user 
experiences [29]. However, this reliance on AI brings several 
ethical concerns to the forefront. One major issue is the 
potential for biases in AI decision-making processes. These 
biases can arise from the data used to train AI models or from 
the algorithms themselves, leading to unfair or discriminatory 
outcomes that can impact users negatively within the Metaverse 
[30].

Additionally, there are concerns about the lack of 
transparency and accountability in AI-driven actions. Users 
may fi nd it diffi cult to understand how AI systems make 
decisions or to identify who is responsible when things go 
wrong. This opacity can erode trust and make it challenging to 
address grievances or ensure fair treatment. Ensuring that AI 
systems in the Metaverse operate transparently and are held 
accountable for their actions is crucial to fostering a safe and 
equitable virtual environment [21].

Impact on psychological well-being: Prolonged exposure 
to virtual environments may affect users’ mental health, 
raising several important concerns.

One of the primary issues is the potential for addiction, 
where users spend excessive amounts of time in the Metaverse 
at the expense of their real-world responsibilities and 
relationships. Additionally, users may experience a loss of 
touch with reality, struggling to distinguish between virtual 

experiences and real-life interactions. This can lead to social 
isolation and diffi culties in maintaining a balanced life outside 
the virtual world.

The impact of virtual experiences on young minds is 
another critical area that requires careful consideration and 
study. Children and adolescents are particularly vulnerable 
to the effects of immersive virtual environments, which can 
infl uence their development, behavior, and perception of 
reality. It’s essential to understand how these experiences 
shape young users and to implement measures that protect 
their mental health, such as setting usage limits and providing 
guidance on responsible virtual engagement [31].

Identity and representation: How users represent themselves 
in the Metaverse can lead to signifi cant identity-related 
issues. One concern is the potential for misrepresentation, 
where users create avatars that do not accurately refl ect 
their true selves. This can lead to deceptive interactions and 
diffi culties in establishing genuine connections. The ability to 
assume different identities may also encourage behavior that 
users would not exhibit in real life, complicating trust and 
authenticity within the virtual community [32].

Moreover, avatars’ appearance can profoundly affect social 
interactions and self-esteem. Users may choose idealized or 
altered representations of themselves, which can infl uence 
how others perceive them and how they perceive themselves. 
This can lead to issues such as body image dissatisfaction, 
social anxiety, and unrealistic expectations. Understanding and 
addressing these psychological impacts is crucial for fostering 
a healthy and supportive environment in the Metaverse [21].

Informed consent: It is critical to ensure that users, 
particularly students, fully understand and agree to the data 
collection practices and the potential risks associated with 
their participation in the Metaverse. Transparency about 
how data is collected, used, and shared is essential to gaining 
informed consent. Users need to be aware of the implications of 
their data being stored and potentially analyzed, including the 
risks of privacy breaches and misuse of personal information. 
This understanding is vital for fostering trust and ensuring 
participants can make informed decisions about their 
involvement in virtual environments [33].

In educational settings, ensuring informed consent 
becomes even more complex due to the power dynamics 
between students and educators. Students might feel pressured 
to participate or not fully comprehend data collection practices’ 
long-term consequences. It is crucial to implement robust 
consent processes that include clear communication, education 
about data rights, and mechanisms for students to express their 
agreement or concerns without fear of repercussions freely. 
Addressing these complexities is essential to protect students’ 
rights and maintain ethical standards in using Metaverse 
technologies in education [34].

Equity and inclusivity: The design and governance of the 
Metaverse must consider inclusivity and equity to prevent any 
form of discrimination and to promote accessibility for users 
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with disabilities. Ensuring that the Metaverse is built with 
diverse users in mind involves creating environments that 
accommodate various needs and preferences. This includes 
designing interfaces that are accessible to individuals with 
visual, auditory, or motor impairments, as well as providing 
features that support different languages and cultural 
contexts. By prioritizing inclusivity, developers can help create 
a Metaverse where all users feel welcome and valued.

Promoting accessibility in the Metaverse also means 
implementing governance policies that actively prevent 
discrimination and bias. This involves establishing clear 
guidelines and standards for behavior, as well as robust 
reporting and enforcement mechanisms to address violations. 
Additionally, it is essential to involve users with disabilities 
in the development and decision-making processes to ensure 
their needs are adequately represented. By focusing on equity 
and accessibility, the Metaverse can become a space where 
everyone has the opportunity to participate fully and equally, 
regardless of their physical or cognitive abilities [35].

Regulatory and legal challenges: The Metaverse spans 
multiple jurisdictions, making regulatory and legal oversight 
challenging. As users from different countries and regions 
interact within a shared virtual space, it becomes diffi cult to 
apply and enforce a consistent set of rules and regulations. 
This complexity arises from the global legal standards and 
cultural norms, which can lead to confl icts and inconsistencies 
in how the Metaverse is governed. Addressing these challenges 
requires a coordinated approach that considers the diverse legal 
landscapes and aims to harmonize regulations across borders.

Developing comprehensive policies that protect users and 
ensure compliance with international laws is essential for 
the sustainable growth of the Metaverse. These policies must 
encompass data privacy, intellectual property rights, cyber-
security, and user conduct. International collaboration and 
dialogue are crucial in crafting regulations that balance the 
interests of different stakeholders and provide a framework 
for safe and ethical interactions. By establishing clear and 
enforceable guidelines, the Metaverse can become a secure and 
trustworthy environment where users’ rights are respected, 
and legal obligations are met [35].

Proposed solution to ethical challenges

Metaverse integration into educational settings must 
address signifi cant ethical challenges (as defi ned in the 
previous section) to ensure it is benefi cial and equitable. Below 
is a comprehensive proposal based on insights derived from 
various studies explored in the previous section.

Enhanced privacy protections: The development of 
stringent data protection frameworks specifi cally tailored for 
the Metaverse to safeguard student and educator data from 
unauthorized access and misuse were proposed. Given the 
sensitive nature of educational data, these frameworks must be 
robust and comprehensive, addressing the unique challenges 
posed by virtual environments. This includes defi ning clear 
protocols for data collection, storage, and sharing, as well as 

establishing strict access controls to prevent unauthorized use. 
Bycreating specialized guidelines that cater to the Metaverse’s 
complexities, the privacy and security of the users is enhanced 
Implementing end-to-end encryption for all communications 
and data storage within Metaverse platforms is a crucial 
component of this framework. End-to-end encryption ensures 
that data remains secure and private as it is transmitted and 
stored, making it accessible only to the intended recipients. 
This measure is essential for preventing data breaches and 
safeguarding sensitive information from cyber threats. 
Additionally, regular security audits and updates should be 
mandated to maintain the integrity of the encryption protocols. 
By prioritizing these data protection strategies, a safer digital 
environment that fosters trust and confi dence among students 
and educators is cultured [4,36,37].

Addressing the digital divide: To ensure equitable access to 
Metaverse-based education, it is crucial to establish funding 
and partnerships that provide necessary hardware and robust 
internet access to underprivileged students. Many students 
from low-income families or underserved communities may 
lack the fi nancial resources to acquire VR headsets, high-
performance computers, and reliable internet connectivity 
required for Metaverse participation. By securing funding from 
government programs, educational institutions, and private 
sector partnerships, the students are equipped with the tools 
they need to participate fully in Metaverse-based learning 
environments. This approach will help bridge the digital divide 
and promote inclusivity in educational technology [38].

Developing low-bandwidth versions of Metaverse 
applications will also accommodate users with limited 
internet access, thus broadening the reach and impact 
of these educational technologies. These versions can be 
optimized to function effi ciently on lower-speed connections 
and less powerful devices, ensuring that students in rural 
or economically disadvantaged areas can still benefi t from 
immersive and interactive learning experiences. Additionally, 
creating offl ine capabilities where possible can further enhance 
accessibility. By addressing both hardware and connectivity 
challenges, Metaverse-based education can become more 
accessible to all students, regardless of their socio-economic 
background [4].

Safe environment against harassment: Clear guidelines 
and codes of conduct should be created for behavior within 
the Metaverse, along with robust reporting and enforcement 
mechanisms. Establishing these guidelines will help set clear 
expectations for user behavior, promoting respect and positive 
interactions among participants. Codes of conduct can outline 
acceptable and unacceptable behaviors, providing a framework 
for addressing confl icts and ensuring that all users understand 
the standards they are expected to uphold. Additionally, having 
well-defi ned reporting mechanisms allows users to easily 
report any incidents of misconduct, harassment, or bullying, 
ensuring that issues are addressed swiftly and effectively [39].

AI-driven monitoring tools could be employed to identify 
and act on instances of harassment or bullying promptly, 
ensuring a safe learning environment for all participants. 
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These tools can analyze real-time interactions, detecting 
patterns and behaviors indicative of harassment or bullying. 
When such instances are identifi ed, AI systems can fl ag them 
for review by human moderators or take immediate action 
based on predefi ned protocols. This proactive approach helps to 
maintain a secure and supportive environment where students 
and educators can focus on learning without fear of abuse or 
intimidation. The advanced monitoring technologies alongside 
clear behavioral guidelines, can foster a safe and respectful 
Metaverse community [3].

Intellectual property rights: Establishing clear policies on 
creating and using content within the Metaverse is essential 
for protecting creators’ rights. These policies should outline 
content creation, distribution, and usage guidelines to ensure 
that creators maintain control over their intellectual property. 
By clearly defi ning the rights and responsibilities of content 
creators and users, the unauthorized use and misappropriation 
of digital assets can be prevented. This helps foster a fair and 
supportive environment for innovation and creativity within 
the Metaverse, encouraging more creators to contribute high-
quality content [40].

Utilizing blockchain technology could transparently track 
and manage intellectual property rights, providing a secure 
and verifi able method of maintaining ownership over digital 
content. Blockchain’s decentralized ledger system allows for the 
creation of immutable records of ownership and transactions, 
ensuring that each piece of content is attributed correctly to 
its creator. This technology can facilitate the enforcement of 
intellectual property rights by providing an indisputable history 
of content creation and usage. Implementing blockchain in the 
Metaverse would thus offer creators a reliable way to protect 
their work, enhance trust, and promote a vibrant and respectful 
digital ecosystem [35,40].

Ethical AI usage: AI systems within the Metaverse must 
be transparent, with auditable algorithms by independent 
third parties to prevent biases. Ensuring transparency in AI 
operations involves making the algorithms and decision-
making processes accessible and understandable to external 
reviewers. By allowing independent third parties to audit these 
systems, and ensuring that AI behaves fairly and ethically, 
potential biases can be revealed. This openness is crucial 
for building user trust and demonstrating a commitment to 
accountability and ethical standards in AI deployment [41].

Involving diverse stakeholders in AI systems’ development 
and training phases will ensure that these technologies are 
fair and inclusive, representing a broad range of perspectives. 
Engaging individuals from various backgrounds, including 
different genders, ethnicities, and socio-economic statuses, 
can help mitigate biases that might arise from a homogenous 
development team. This inclusive approach ensures that the 
AI systems consider various experiences and needs, leading to 
more equitable and effective outcomes. By prioritizing diversity 
and inclusion from the outset, we can develop AI technologies 
that better serve all users within the Metaverse [21].

Mitigating psychological impact: It is important to 

conduct ongoing research on the psychological effects of 
prolonged Metaverse exposure and establish usage guidelines 
accordingly. Continuous research will help us understand 
the impact of extended time spent in virtual environments 
on users’ mental health, identifying potential issues such as 
addiction, desensitization, and social isolation. By gathering 
and analyzing data, we can develop evidence-based guidelines 
that recommend safe and healthy usage patterns, ensuring 
that users can enjoy the benefi ts of the Metaverse without 
compromising their well-being [42].

Providing mental health resources and support within 
Metaverse platforms will assist users who might be adversely 
affected, promoting a healthy balance between virtual and 
real-world interactions. Integrating features such as virtual 
counseling, stress management tools, and educational 
content on mental health can help users recognize and 
address any negative effects they may experience. By offering 
these resources directly within the Metaverse, we create an 
environment that supports holistic well-being and encourages 
users to seek help when needed. This approach enhances the 
overall user experience and fosters a responsible and health-
conscious virtual community [31].

Authentic identity representation: Implementing 
verifi cation systems to ensure the authenticity of user 
identities will maintain the fl exibility for creative expression 
while ensuring a truthful representation. These systems can 
help verify that users are who they claim to be, preventing 
impersonation and enhancing trust within the Metaverse. 
Users can still engage in creative self-expression through 
their avatars by verifying identities, but with a layer of 
accountability that deters deceptive behavior. This balance 
between authenticity and creativity is crucial for maintaining a 
secure and reliable virtual environment [32].

Encouraging realistic and positive representation norms 
can foster a healthy virtual social environment and enhance 
user interactions within the Metaverse. Promoting norms that 
value honesty and positivity in avatar creation and interactions 
can help users feel more connected and respected. Realistic 
representations can also reduce the pressure to conform 
to unrealistic standards, promoting better mental health 
and self-esteem. This approach ensures that the Metaverse 
remains a supportive and inclusive space where users can 
build meaningful relationships and engage in positive social 
experiences [32].

Promoting equity and inclusivity: Metaverse platforms 
should be designed to be fully accessible, incorporating 
features that accommodate users with disabilities. This 
includes designing interfaces that are compatible with screen 
readers, providing subtitles for audio content, and ensuring 
that navigation can be performed using various input methods. 
By considering the diverse needs of all users during the design 
phase, Metaverse platforms can offer an inclusive experience 
that allows everyone to participate fully, regardless of their 
physical or cognitive abilities. Such thoughtful design promotes 
equal opportunities for learning and interaction within virtual 
environments [35,39].
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Regular audits to ensure the Metaverse does not perpetuate 
existing inequalities or biases will help promote an inclusive 
and equitable digital learning environment. These audits 
should evaluate the accessibility features and the overall user 
experience, identifying areas where improvements are needed. 
By continually assessing and addressing potential disparities, 
we can prevent the digital divide from widening and ensure 
that the benefi ts of Metaverse technology are shared equitably. 
This commitment to regular evaluation and improvement 
fosters a Metaverse that is welcoming and supportive for all 
users, creating a fair and just virtual world [35].

Regulatory and legal frameworks: Collaborating with 
policymakers to develop regulations that address the unique 
challenges of the Metaverse, including cross-jurisdictional 
data fl ows and user interactions are essential. Given the global 
nature of the Metaverse, it is crucial to establish a regulatory 
framework that can handle the complexities of data privacy, 
security, and user rights across different regions. By working 
closely with policymakers, Metaverse developers can help 
shape laws and regulations that protect users while fostering 
innovation and growth within the virtual environment. This 
collaboration ensures that the Metaverse operates within a 
legal and ethical framework that considers its global user 
base’s diverse needs and expectations [43].

Setting up a regulatory advisory board consisting of 
technologists, legal experts, ethicists, and user representatives 
will help adapt policies as the Metaverse evolves, ensuring 
it remains a safe and benefi cial educational tool. This board 
can provide ongoing guidance and oversight, making sure 
that regulations keep pace with technological advancements 
and emerging issues. By including a range of perspectives, 
the advisory board can develop balanced policies that address 
technical, legal, and ethical concerns while prioritizing user 
welfare. This proactive and inclusive approach to regulation 
will help maintain the integrity and safety of the Metaverse as 
it continues to grow and change [44].

These proposals aim to tackle the pressing ethical challenges 
in the educational metaverse, ensuring it is a safe, equitable, 
and effective learning environment. By addressing these issues 
proactively, educational institutions and technology providers 
can harness the full potential of metaverse technologies while 
safeguarding users’ interests and well-being.

Discussion

Integrating Metaverse technology into educational settings 
holds transformative potential but also introduces complex 
ethical challenges that demand comprehensive solutions. As 
this technology continues to develop, it is imperative that 
educational institutions and policymakers proactively address 
these concerns to harness the benefi ts of the Metaverse while 
mitigating potential risks [3].

Privacy and data security remain at the forefront of ethical 
considerations. The immersive nature of the Metaverse allows 
for deeper data integration and interaction, increasing the 
risks associated with data breaches and misuse. Implementing 

stringent data protection frameworks, such as end-to-end 
encryption and regular audits, is crucial. These measures 
ensure that student and educator data are safeguarded against 
unauthorized access, thus maintaining trust in these emerging 
digital environments [4,36,37].

The issue of the Digital Divide highlights the socio-
economic disparities that the Metaverse might exacerbate. 
While technology offers innovative educational tools, its 
benefi ts could be unevenly distributed if not all students 
have equal access to the necessary technological resources. 
Addressing this challenge involves technological solutions, 
such as developing low-bandwidth versions of applications 
and policy interventions that provide necessary hardware and 
internet access to underprivileged students. Such initiatives 
would help democratize access to advanced educational tools, 
ensuring that the educational benefi ts of the Metaverse are 
accessible to all [4,38].

User Safety and Harassment in the Metaverse is another 
critical concern. The virtual nature of interactions can 
sometimes obscure the real-world impact of online behaviors. 
Establishing robust mechanisms for monitoring, reporting, and 
addressing harassment ensures a safe learning environment. 
This involves technical solutions and educational programs that 
promote digital citizenship and respectful online interactions 
[3].

Intellectual Property concerns in the Metaverse involve 
ensuring that creators’ rights are respected and protected. 
The use of blockchain technology could serve as a transparent 
and effi cient means to manage intellectual property rights, 
providing a secure method for creators to maintain ownership 
and control over their digital content [40].

The Ethical Use of Artifi cial Intelligence is particularly 
relevant as AI technologies signifi cantly shape the Metaverse 
experience. Ensuring that AI systems are transparent and free 
from biases is essential. This can be achieved by involving 
diverse stakeholders in the AI development process, ensuring 
that these systems are fair and representative of all users [30].

The Psychological Impact of prolonged exposure to virtual 
environments is a less understood aspect that requires further 
research. Institutions should consider establishing guidelines 
that limit usage to prevent potential negative effects such as 
addiction or loss of touch with reality. Additionally, providing 
support systems within these platforms could help users 
manage and mitigate any adverse effects experienced [42].

Finally, addressing Regulatory and Legal Challenges involves 
collaboration across jurisdictions to develop comprehensive 
policies that protect users and ensure compliance with 
international laws. Establishing a regulatory advisory board 
could be crucial in adapting policies as the Metaverse evolves.

In conclusion, while the educational Metaverse offers 
exciting opportunities for innovation in learning and interaction, 
it also requires careful consideration of various ethical issues. 
By proactively addressing these challenges, educational 
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institutions can ensure that deploying Metaverse technologies 
enhances learning experiences without compromising ethical 
standards or exacerbating existing inequalities.

Conclusion

In this study, the ethical dilemmas associated with 
adopting Metaverse technology in educational settings, 
evaluating potential resolutions, developing pedagogical 
frameworks, assessing the impact on learning, and promoting 
equitable access, were examined. We aimed to answer key 
research questions including identifying the ethical challenges, 
analyzing proposed solutions, developing new pedagogical 
frameworks, understanding the impact on student engagement 
and learning outcomes, and identifying strategies to ensure 
equitable access.

Our systematic review of recent studies revealed several 
critical ethical challenges, such as privacy concerns, data 
security, the digital divide, user safety, intellectual property 
rights, the ethical use of artifi cial intelligence, and the 
psychological impact of prolonged virtual exposure. We found 
that while the Metaverse offers unprecedented opportunities 
for immersive and interactive learning, these benefi ts come 
with signifi cant risks that must be thoughtfully addressed.

To address these challenges, we proposed robust solutions 
including enhanced privacy protections, initiatives to bridge 
the digital divide, frameworks to ensure safe and inclusive 
environments, and the development of new pedagogical 
models that incorporate Metaverse technologies ethically and 
effectively. Our recommendations emphasize the importance 
of transparent data practices, equitable access to technology, 
strong community guidelines, and ongoing research to mitigate 
potential psychological impacts.

By aligning our fi ndings with our initial objectives and 
research questions, we demonstrated that it is possible to 
harness the full potential of the Metaverse in education while 
maintaining high ethical standards and ensuring that all 
students can benefi t from these advanced technologies. This 
balanced approach will pave the way for a future where meta-
education is both effective and ethical, fostering an inclusive 
and innovative learning environment.

While this study provides a comprehensive review of the 
ethical dilemmas and potential solutions associated with 
integrating Metaverse technology into education, it has several 
limitations. First, the rapidly evolving nature of Metaverse 
technologies means that new ethical issues and technological 
developments may emerge that are not covered in this review. 
Second, our reliance on existing literature may introduce bias, 
as the studies reviewed may not represent the full spectrum of 
perspectives and experiences in different educational contexts. 
Third, the thematic analysis approach, while thorough, may 
overlook nuanced differences in how ethical challenges 
manifest in various educational settings.

Additionally, our focus on published studies in English 
may exclude relevant research in other languages, potentially 

limiting the generalizability of our fi ndings. The geographic 
concentration of the reviewed studies in certain regions may 
also infl uence the applicability of our recommendations to 
global educational contexts. Finally, the implementation of 
proposed solutions requires practical testing and validation in 
real-world settings, which was beyond the scope of this review.

Future research should focus on several key areas to 
build on the fi ndings of this study. First, there is a need for 
empirical studies that investigate the practical implementation 
of Metaverse technologies in diverse educational settings, 
assessing both the benefi ts and the ethical challenges in real-
world contexts. Longitudinal studies could provide valuable 
insights into the long-term impacts of Metaverse use on 
student learning outcomes, engagement, and well-being.

Second, research should explore the development and 
testing of innovative pedagogical frameworks and management 
models that effectively integrate metaverse technologies while 
addressing ethical concerns. This includes examining how 
different teaching strategies and organizational structures can 
support ethical meta-education.

Third, interdisciplinary research involving technologists, 
ethicists, educators, and policymakers is crucial to develop 
comprehensive guidelines and regulatory frameworks that 
address the unique challenges of the Metaverse. Collaborative 
efforts can help ensure that the Metaverse evolves in ways that 
prioritize ethical considerations and promote equitable access.

Finally, ongoing research should focus on the psychological 
effects of prolonged exposure to virtual environments, 
particularly for young learners. Understanding the cognitive, 
emotional, and social impacts of Metaverse use will help 
educators and policymakers develop guidelines that promote 
healthy and balanced virtual engagement.

By addressing these areas, future research can contribute to 
the ethical and effective integration of Metaverse technologies 
in education, ensuring that their potential is realized in a way 
that benefi ts all students.
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