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research highlight the importance of providing technical
support and guidance to students unfamiliar with immersive
technologies, as well as designing more user-friendly
metaverse platforms to enhance inclusivity. Educators should
focus on facilitating interaction and collaboration to
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INTRODUCTION

The advent of immersive technologies, particularly the metaverse, has
transformed the landscape of education, offering new opportunities for embodied
learning in virtual environments (Park & Sohn, 2023; Lee & Kim, 2023). The
increasing integration of these technologies into educational practices holds
significant promise for enhancing student engagement and fostering social
presence (Lee & Hwang, 2022; Nguyen et al., 2024). This research is important for
society as it explores how virtual reality (VR) and the metaverse can create more
interactive, engaging, and immersive learning experiences. Research has shown
that immersive environments can improve student motivation and active
participation, which are essential for deep learning and retention (Al-Adwan et al.,
2023; Alkhwaldi, 2024). As the metaverse continues to gain traction in education,
understanding how students engage with these environments is crucial for
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optimizing their potential to enhance learning outcomes (Ng, 2022; Onu et al.,
2023).

However, despite the growing popularity of immersive learning
environments, significant challenges remain in fully realizing their potential in
higher education (Lampropoulos, 2024). One major issue is the varying levels of
student engagement in virtual classrooms, which can affect learning outcomes.
Some students report feeling disconnected or disengaged in virtual settings,
hindering their ability to actively participate in the learning process. This challenge
is particularly evident in the context of the metaverse, where the social and
emotional aspects of learning must be fully understood and addressed. Research
on the effectiveness of the metaverse for education often lacks a comprehensive
analysis of how social presence and student engagement in immersive
environments impact learning experiences (Beck, Morgado, & O'Shea, 2024).

In the field of immersive education, several phenomena are emerging that
require further investigation. As the metaverse evolves, so do the ways students
engage with and interact in virtual classrooms. One key observation is the disparity
in students' experiences with the metaverse: some thrive in these environments,
while others struggle to feel connected or engaged. Social presence, which refers
to the feeling of being "present” with others in a virtual environment, plays a
significant role in this engagement. Studies indicate that the more students feel
socially connected in virtual spaces, the more likely they are to participate and
retain information (Celik & Baturay, 2024; Hwang, Shin, & Lee, 2023). This
highlights the need to examine not only the technological aspects of the metaverse
but also the psychological and social factors that contribute to effective learning
experiences.

Previous research has focused on the integration of metaverse technology
in education, highlighting its potential to enhance engagement and improve
learning outcomes. However, gaps remain in understanding the relationship
between embodied learning, social presence, and student engagement in these
virtual environments. For instance, while some studies have explored the
effectiveness of immersive VR experiences on student motivation (Jovanovi¢ &
Milosavljevié, 2022; Hwang, Shin, & Lee, 2023), few have conducted in-depth
qualitative analyses of how these elements impact students' social interactions and
learning behaviors. This study aims to address this gap by focusing on the
metaverse’s ability to foster a sense of presence and engagement among students,
particularly in immersive virtual classrooms. By exploring the social and
psychological dimensions of metaverse-based learning, this research seeks to
contribute to the growing body of knowledge in educational technology (Arpaci &
Bahari, 2023; Beck, Morgado, & O'Shea, 2024).

While many studies have examined metaverse technology’s role in
education, few have explored its specific impact on social presence and
engagement in virtual classrooms. Additionally, many existing studies focus on
quantitative outcomes, such as test scores and completion rates, without
considering the qualitative aspects of student experience. The research conducted
by Chen et al. (2023) has provided valuable insights into how students collaborate
in metaverse settings, but there is limited research on how these virtual spaces
impact the sense of social presence, especially in the context of immersive learning
environments. Furthermore, most studies have focused on individual subject areas
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or specific learning outcomes, leaving the broader picture of social interaction and
presence in immersive environments underexplored (Chen, 2022; Guo & Gao,
2022).

The novelty of this study lies in its qualitative approach to understanding
student engagement and social presence in the metaverse, a growing area of
research. Unlike previous studies that have focused primarily on the technological
integration of the metaverse into education, this study explores how students
experience and interact with these virtual spaces on a social and emotional level.
By focusing on student perceptions of engagement and social presence in
immersive learning environments, this research aims to provide a more
comprehensive understanding of the factors that influence learning outcomes in
virtual classrooms. This gap in the literature is crucial to address, as it has
significant implications for the design of future educational metaverse platforms
(Chamola et al., 2025; Natale et al., 2024).

The primary research problem addressed by this study is: How do embodied
learning and social presence in the metaverse affect student engagement and
learning outcomes in immersive virtual classrooms? The argument posits that the
metaverse, when designed with attention to social presence and engagement, can
significantly enhance the learning experience. By focusing on these factors, this
study aims to provide insights into how metaverse-based platforms can be
optimized to foster a sense of community, increase student motivation, and
promote deeper learning. The findings will contribute to the development of more
effective immersive learning environments, ensuring that the metaverse can fulfill
its educational potential (Kim, Planey, & Lindgren, 2023; Lee, Woo, & Yu, 2022).

RESEARCH METHODS

This study adopts a qualitative research design to explore student
engagement and social presence in immersive virtual classrooms within the
metaverse. A qualitative approach was selected due to its ability to provide in-
depth insights into students' lived experiences, perceptions, and social interactions
in virtual environments. Given the growing use of metaverse technologies in
education, understanding these subjective experiences is crucial for designing
more effective learning platforms (Arpaci & Bahari, 2023; Beck, Morgado, & O'Shea,
2024). The qualitative design enables the capture of complex, context-specific data
that cannot be easily quantified, making it ideal for studying engagement and
social presence in immersive settings.

The research was conducted within a higher education institution offering
courses that incorporate the metaverse for immersive virtual learning experiences.
This setting was chosen because it provided an opportunity to observe students
actively engaging in metaverse-based learning environments, thus ensuring that
the data would reflect real-world experiences of immersive education (Chen, Z.,
2022; Hwang, Shin, & Lee, 2023). Data collection involved a combination of semi-
structured interviews, focus group discussions, and participant observation to
capture the full range of student experiences. The interviews and focus groups
allowed students to articulate their thoughts and experiences, while observations
provided insights into student interactions within the virtual learning
environment.
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Data analysis followed a thematic approach, which included data
condensation, reduction, and display. Initially, the data was condensed by
identifying key themes from the interview and focus group transcripts. This was
followed by data reduction, where the researcher focused on the most relevant data
that directly addressed the research questions regarding engagement and social
presence. Displaying the data involved organizing the themes into meaningful
categories, allowing for easier interpretation of patterns and insights (Di Natale et
al., 2024; Jiang & Fryer, 2023). To ensure the credibility and validity of the findings,
data triangulation was employed, incorporating multiple data sources (interviews,
focus groups, and observations) to verify consistency and reliability across different
sources (Chen et al., 2023). Member checking was also used, allowing participants
to review and confirm the findings to ensure the accuracy of the representation of
their experiences.

RESULTS AND DISCUSSION
Results

The data collected from semi-structured interviews, focus group
discussions, and classroom observations provided rich insights into how students
engage with the metaverse in immersive virtual classrooms. The interviews
revealed diverse experiences, with students highlighting both the benefits and
challenges of learning in such environments. Many students expressed a sense of
increased engagement due to the immersive nature of the virtual space. One
participant shared, “The virtual environment feels more interactive; it’s like I can
connect with my classmates even though we’re miles apart,” reflecting a strong
sense of presence in the metaverse. This suggests that the metaverse offers a level
of immersion that traditional online learning platforms do not, enhancing student
engagement and participation.

However, some students reported difficulties in fully engaging with the
metaverse, primarily due to technical issues or discomfort with the virtual
platforms. One informant noted, “Sometimes, the controls are hard to use, and it
makes me feel disconnected from the lesson.” Such feedback indicates that, while
the metaverse holds potential, there are still barriers related to its accessibility and
ease of use. Additionally, a few participants expressed concerns about feeling
overwhelmed by the novelty of the technology, suggesting that support and
guidance might be needed to help students acclimate to virtual classrooms. This
aligns with the idea that although immersive environments can increase
engagement, they can also create challenges for some students, particularly those
less familiar with the technology.

Classroom observations further corroborated the interview findings. In
several sessions, students were observed interacting with one another and with the
virtual environment, demonstrating high levels of social presence. For instance,
during a group activity in the virtual classroom, students were seen discussing the
material actively and exchanging ideas in a manner similar to face-to-face
classroom interactions. The use of avatars allowed students to mimic body
language and facial expressions, which enhanced the sense of being “present” in
the virtual space. However, some students appeared less engaged, remaining
passive during group discussions and only interacting when directly prompted by
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the instructor. This suggests that while social presence was evident for some
students, others may have struggled to establish meaningful connections in the
metaverse. It indicates that the success of virtual classrooms in fostering social
presence may depend on the individual’'s comfort level with the technology and
the level of interaction encouraged within the platform.

The analysis of these observations highlighted that social presence was not
universally experienced in the same way by all students. Those who were more
comfortable navigating the metaverse exhibited higher levels of engagement and
participation, often taking on leadership roles within group activities. Conversely,
students who found the technology challenging showed lower levels of interaction
and engagement. These differences in engagement highlight the importance of
designing virtual learning environments that are both accessible and user-friendly,
ensuring that all students can benefit from the immersive experience.

In conclusion, the results indicate that the metaverse has the potential to
enhance student engagement and social presence in virtual classrooms, but its
effectiveness is contingent upon students’ comfort with the technology and their
ability to interact within the virtual space. While many students reported positive
experiences of increased engagement and connection, technical challenges and the
novelty of the environment were identified as barriers to full participation for
some. Future design improvements and support systems will be essential to
ensuring that the metaverse can offer an inclusive and effective learning
environment for all students.

Discussion

The findings of this study reveal both convergence and divergence with
existing literature on immersive learning environments, particularly the use of the
metaverse in education. As anticipated, the results showed that students who felt
more comfortable with the metaverse exhibited higher levels of engagement, a
finding consistent with previous studies that emphasize the importance of social
presence in virtual environments (Celik & Baturay, 2024; Hwang, Shin, & Lee,
2023). These students reported feeling more connected to their peers and the
learning material, reflecting the notion that social presence in virtual learning
environments can enhance engagement and academic motivation. However, this
study also revealed some divergence from the literature, particularly regarding the
challenges that less tech-savvy students face in fully engaging with the metaverse.
Some students expressed discomfort with the controls or technical issues, leading
to disengagement, which contrasts with studies suggesting that technology-
enhanced environments are inherently engaging for all learners (Guo & Gao, 2022;
Jiang & Fryer, 2023).

Furthermore, the study found that social presence, while a significant factor
in student engagement, was not uniformly experienced across all students. This
aligns with findings from Di Natale et al. (2024), who noted that some students
struggle to establish a sense of presence in virtual spaces due to their lack of
experience with immersive technologies. In contrast, Chen et al. (2023) argued that
social presence could be easily achieved in well-designed virtual classrooms, where
interaction and collaboration are prioritized. This discrepancy highlights the
complexity of fostering social presence in the metaverse. While some students can
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easily adapt and interact meaningfully in virtual spaces, others may need
additional support to feel socially connected, suggesting that the design of these
environments must be adaptable to different levels of technological proficiency
and engagement.

The theoretical implications of this study are significant in terms of
understanding how metaverse-based learning environments contribute to the
development of student engagement and social presence. The research confirms
the importance of social presence as a key factor influencing engagement, a
concept well-established in the literature (Beck, Morgado, & O'Shea, 2024; Arpaci
& Bahari, 2023). However, this study also contributes a new dimension to this
theory by showing that technological familiarity plays a crucial role in how
students experience social presence. Students who are less familiar with the
metaverse or who experience technical difficulties may find it more difficult to
develop social presence, ultimately affecting their overall engagement. This
suggests that future research should explore ways to bridge the digital divide and
ensure that all students can engage meaningfully in immersive learning
environments, regardless of their technological skills.

Practically, the findings suggest that educational institutions should
provide better support for students in navigating virtual classrooms, particularly
those who may be unfamiliar with immersive technologies. As the metaverse
continues to be integrated into higher education, it is essential to offer orientation
sessions, tutorials, and technical support to help students become more
comfortable with the platform. Additionally, instructors should be trained to
facilitate interactions and engagement in virtual environments, ensuring that all
students feel included and can fully participate. This study also emphasizes the
need for a more user-friendly interface in metaverse platforms to reduce the
barriers caused by technical difficulties, which would ultimately enhance social
presence and engagement for all students (Kim & Kim, 2023; Lampropoulos &
Evangelidis, 2025).

In conclusion, while the metaverse has significant potential to enhance
student engagement and learning outcomes, the findings of this study reveal the
importance of considering individual differences in technological familiarity and
support needs. The results highlight that while some students thrive in immersive
virtual environments, others face challenges that prevent them from fully
engaging. To maximize the effectiveness of metaverse-based learning, it is crucial
to create inclusive and accessible environments that cater to diverse student needs,
provide appropriate support, and prioritize social interaction and collaboration.
This study contributes to the growing body of knowledge on the metaverse in
education and provides insights into how future platforms can be improved to
better support all learners (Lee, Woo, & Yu, 2022; Natale et al., 2024).

CONCLUSION

The most important finding of this study is that the metaverse has
significant potential to enhance student engagement and social presence in
immersive virtual classrooms. However, this potential is not universally realized,
as students' technological familiarity and comfort with the platform play a crucial
role in their ability to fully engage with the virtual environment. The lesson learned
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from this research is that while immersive technologies can offer rich, interactive
learning experiences, their success depends on bridging the gap between
technological innovation and students' individual abilities to navigate and
participate in these virtual spaces.

The strength of this study lies in its contribution to the growing body of
knowledge on the metaverse and its application in higher education. By focusing
on student engagement and social presence in virtual learning environments, this
research provides valuable insights into the factors that influence students'
experiences in the metaverse. However, the study has limitations, including its
focus on a single institution and the specific student population. Future research
should explore diverse educational settings and examine the long-term effects of
metaverse-based learning on student engagement and learning outcomes.
Additionally, further studies could investigate the role of instructors and the
design of virtual classrooms in enhancing student participation and social
presence.
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