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The rapid technological developments witnessed in the current era,
virtual metaverse, especially the metaverse, have become an integral part
of the digital transformation in various fields, including education.
Modern technologies are a powerful tool for enhancing creativity and
collaboration between students and teachers, especially in higher
education environments where the need for innovative learning methods
that transcend geographical and temporal boundaries is increasing. This
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research highlights the role of the metaverse in enhancing collective
creativity within educational teams, focusing on the challenges and

and Creativity opportunities facing its implementation in academic institutions,
Corresponding Author particularly under challenging conditions such as a lack of infrastructure

or political instability. This study aims to explore the effectiveness of the
E-mail: metaverse as a virtual learning environment in stimulating collaborative

creativity among students at the University of Samarra, by combining
quantitative and qualitative methodologies. It also highlights the technical
and training challenges that may hinder achieving maximum benefit from
this technology and offers practical recommendations to promote its
adoption in educational institutions. Importance of this research lies in its
provision of a comprehensive vision for the integration metaverse in
education, opening new horizons for research and application in this
promising field.
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Introduction

Creativity, in a work context, is a topic that interests both scholars and practitioners from a
variety of fields and industries. Creativity and innovation are closely linked. Organizations
strive to achieve a competitive advantage with respect to innovation because innovation
supports diversification and facilitates the organization's adaptation to the evolving market
and technology environment[1, 2]. Previous research has traditionally explored creativity at
both the individual and group levels as a precursor to innovation. However, this study expands
the focus to include creativity at the organizational level, highlighting its significant impact on
organizational innovation[3]. Creativity is defined as the ability to generate new ideas and
solutions that require both novelty and utility. An idea is not considered creative if it lacks
originality or practicality, emphasizing the importance of both factors in creative responses [4].

Globally distributed team collaboration involves complex, interconnected tasks across
cultural and geographic boundaries, requiring the extraction and sharing of locally embedded
knowledge. This complexity requires additional effort to manage communication and working

163


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.54153/sjpas.2025.v7i3.1307

practices to prevent collaboration breakdowns [5].Cultural diversity enhances creativity in
globally distributed teams by bringing diverse perspectives and experiences, which can lead to
innovative solutions. However, challenges such as the lack of shared physical space and time
zone differences must be managed to optimize brainstorming activities[6].Virtual teams are
defined as groups working toward a common goal, distributed across locations, and
communicating through various ICT channels. Reducing operational losses fosters creative
activity within these teams, impacting their effectiveness and collaborative dynamics[7]. Figure
(1) illustrates the importance of fostering creativity and collaboration among team members,
which is a common experience that should be incorporated into educational teams to enhance
creativity in sharing ideas and completing the results of important scientific experiments.
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Fig. 1 Enhancing Team Creativity and Collaboration.

The V.Metaverse is becoming increasingly realistic and accessible, with the potential to
change the way we work, learn, and play. With technology advances, it is expected to attract
significant interest and investment, leading to broader adoption over time[8]. The study
identifies nine characteristics that can shape virtual environments to creativity, and addresses
the potential of the metaverse to enhance user creativity, including team-level creative
activities and collaboration, thus contributing to an understanding of the potential of the virtual
world[9]. Through identifying these creativity-enhancing potentials, we hope to shed light on
the essence of creative engagement in virtual metaverse teams [10, 11]. Ultimately, our
research aims to pioneer a detailed study of the interplay between creative processes,
teamwork, and technology.

Literature Review

Al plays a significant and effective role in higher education. It has emerged as a
transformative force in higher education, revolutionizing the way institutions deliver
educational content and resources to students, teachers, and the products of personal or
community creativity through scholarly corpora [12].Artificial intelligence (AI) has already
emerged as a transformative force in higher education, reshaping traditional teaching models
and learning experiences. Its integration facilitates personalized learning, intelligent tutoring
systems, and data-driven insights, enhancing the delivery of educational content and resources.
As Al technologies evolve, they are creating adaptive and responsive learning environments,
benefiting both educators and learners. This dynamic, technology-driven landscape promises
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to revolutionize how institutions engage with students and harness societal creativity through
scholarly institutions [13]. It's a transformative force in higher education by enabling
personalized learning experiences and enhancing student engagement. Its applications include
adaptive learning, smart lessons, and content generation, revolutionizing the delivery of
educational content. Additionally, Al provides data-driven insights and administrative
automation, improving institutional efficiency.

However, Al implementation must address ethical concerns such as data privacy and
algorithmic fairness to ensure a dynamic and equitable education landscape [14]. It plays a vital
role in higher education by enhancing e-teaching and e-learning processes. It transforms the
way institutions deliver educational content and resources, facilitates personalized learning
experiences, and improves student engagement. The chapter explores the educational
implications of Al innovations and anticipates their impact on teaching and learning. Through
a systematic review of the role of Al, the research highlights its potential to revolutionize
educational practices, enhance creativity within academic settings, and ultimately shape the
future of advanced education[15]. Al is transformative in higher education, fundamentally
transforming the delivery of educational content and resources. It facilitates personalized
learning, dynamic teaching methodologies, administrative advancements, and the alignment of
educational systems with market demands. The integration of Al, including large language
models like ChatGPT, enhances the educational experience by meeting the evolving needs of
students and society, ultimately preparing learners for future challenges in a rapidly changing
global landscape [16]. It’s transforming higher education by impacting the way it is taught and
learned, improving the delivery of educational content and resources to students and teachers,
and encouraging creativity across the academic community[17] .

A study explores the transformative potential of augmented reality (AR) and virtual reality
(VR) in enhancing creative learning experiences. By combining these immersive technologies
with artificial intelligence (Al), students can engage more deeply with complex topics,
enhancing motivation, memory retention, and comprehension. Applications in diverse fields,
including science, technology, engineering, mathematics, and language acquisition,
demonstrate how AR and VR can create impactful learning environments. However, challenges
such as costs and content creation must be addressed through collaboration between
educators, technology providers, and content producers [18]. It highlights how the Metaverse
fosters team creativity in education by transforming traditional teaching methods into
engaging activities, fostering collaboration among students globally, and using technologies like
AR and VR to enhance creative learning experiences [19]. Accordingly, the potential of the
metaverse for innovative learning experiences is large, which may enhance collaborative
creativity among students through immersive technologies such as virtual reality and
augmented reality [20]. A study focusing on the integration of artificial intelligence and the
metaverse, with an emphasis on individual learning experiences and applications rather than
collaborative or team-based aspects of creativity [21]. Collaboration in a virtual reality escape
room also positively impacts learners' academic performance and experiences, indicating the
potential benefits of creative teamwork in educational settings [22].Generative Al can enhance
creativity in the Metaverse, including educational contexts, by enabling dynamic content
generation and collaborative experiences, thus fostering team creativity and innovative
applications in immersive learning environments[23].
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The study emphasizes social collaboration within the Meta-mile framework, fostering team
creativity in the Metaverse by integrating immersive environments and gamified learning
paths, which enhance engagement and enable diverse learners to collaborate effectively, thus
enriching the educational experience[24]. Focus on the effectiveness of a Metaverse-based
blended learning module in enhancing English language proficiency and students' perceptions
of engagement and motivation [25, 26]. A study in Egypt, focusing on the adoption of the
metaverse in higher education, and analysing the factors that influence the continued intention
to use metaverse technology for learning, especially among university students [27].From this
perspective, the metaverse and artificial intelligence are being integrated into education,
enhancing immersive learning environments and tailoring educational experiences to the
individual needs of students across various academic disciplines[21, 28].

Method

For the purpose of accurately identifying and addressing the potential of the virtual
metaverse, we conducted a systematic literature review. Studies confirm that a systematic
literature review protocol is critical to capturing current empirically evaluated knowledge in
software requirements engineering, identifying gaps, and providing rigorous methodological
insights to guide future research and practical applications in this field[29-31].Following the
protocol, we first created keywords related to our research topic: the potential of the virtual
metaverse to enhance creativity at the team level [32]. The keywords were combined into
search strings such as "virtual world" and "creativity"; "virtual metaverse environment" and
“creativity”; and "virtual metaverse" and "innovation[9]." These search strings were used to
search major electronic journal databases such as EBSCO, Scopus, the Science Citation Index,
and the Social Sciences Citation Index [33]. Additionally, we distributed a questionnaire to a
sample of students at University of Samarra in lab-based disciplines, consistent with our study
of creative work during scientific groups [34].

This study adopted a quantitative and qualitative approach (mixed methods) to analyze the
impact of virtual worlds [35] (Metaverse) on collective creativity among 70 students from
University of Samarra (50 undergraduates + 20 graduate students). According to Creswell, in
qualitative or mixed studies, a sample size of 50-100 may be considered acceptable for scientific
analysis[36]. Data were collected through a 20-question online questionnaire (5-point Likert
scale) and semi-structured interviews with 15 students. The results revealed that 78% of
students confirmed that the metaverse contributed to improving collective creativity (M =
4.2/5, SD = 0.6), with a significant improvement in group brainstorming (72%) and increased
collaboration across geographical boundaries (85%). However, 45% of students faced technical
difficulties such as weak internet, while 60% indicated a need for further training on the
platforms. The quantitative data were analyzed using SPSS (T-test), and the qualitative data
were analyzed through thematic analysis, while ensuring ethical aspects such as written
consent and anonymity. These results demonstrate that the metaverse is a promising tool for
fostering collective creativity, but its success requires improved infrastructure and training as
shown in the tables (1,2,3).
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Table. 1 Results of the study data analysis on the use of the metaverse to enhance collective
creativity among students.

Variable Ratio/Average SD Interpretation

The effectiveness of the 78%(M=4.2/5) 0.6 Most students (78%) believe that the

metaverse in creativity metaverse has  contributed to
improving collective creativity.

Improve teamwork 85% - A high percentage of students noticed

an improvement in collaboration
across virtual teams.

Technical challenges 45% - Nearly half of the sample faced
problems such as poor internet or
complex tools.

Need for training 60% - More than half of the participants
confirmed their need for prior training
on metaverse platforms.

Avatar Experience M=4.0/5 +0.7 The interaction via avatar was positive
Evaluation but needs improvement in realism and
smoothness.

Table. 2 shows the sample distribution (70 students)

Category Number Ratio Notes

undergraduate 50 71.4%  From various specializations (engineering,
students education, applied sciences).

graduate students 20 28.6%  Most of them are master's programs.

Males 42 60% -

Females 28 40% -

Table. 3 Additional analyses (T-test for comparisons)

Comparison P Statistical Conclusion

Value Significance
Gender differences 0.12 Not statistically There was no significant difference
in metaverse significant between males and females in the
evaluation evaluation of effectiveness.
The difference 0.03 Significant at (a < Graduate students are more positive
between the 0.05) about the metaverse than
educational stages undergraduates.

M: arithmetic mean; SD: standard deviation; P: probability value in statistical tests.

The study adopted a mixed methodology (quantitative and qualitative) to analyze the
impact of the metaverse on collective creativity. It included a sample of 70 students (50
undergraduates and 20 postgraduates) from University of Samarra. Data were collected via an
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online questionnaire (20 questions with a five-point Likert scale) and in-depth interviews with
15 students. The results showed that 78% of students (M=4.2/5, SD=0.6) believed that the
metaverse enhanced collective creativity, with improvements in brainstorming (72%) and
cross-border collaboration (85%). However, 45% faced technical challenges (poor internet
access), and 60% indicated a need for training. Based on statistical analysis (SPSS, t-test) [37]
and objective analysis of qualitative data, the study recommends developing intensive training
programs and improving internet infrastructure to maximize the benefits of the metaverse in
education, with an emphasis on ethical aspects such as written consent and anonymity. Figure

(2)-
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Fig 2: Results from students showed that the metaverse enhanced group creativity, with
improved brainstorming.

Results

The study showed that 78% of participants noted an improvement in group creativity (average
score of 4.2/5, standard deviation of 0.6), with a 72% improvement in brainstorming sessions
and an 85% improvement in cross-border collaboration. User interaction via avatars received
a rating of 4.0/5 (standard deviation of 0.7), with a need for improved realism. Forty-five
percent encountered technical issues (poor internet), and 60% expressed a need for training.
There were no gender differences (P=0.12), but graduate students rated the metaverse more
positively (P=0.03). The results confirm the promise of the metaverse as an educational tool,
with the need to improve infrastructure, develop intensive training programs, and consider
ethical aspects to ensure its success in enhancing group creativity.

Conclusions
This study confirms that the metaverse represents a qualitative shift in the field of creative

education. The results showed a significant improvement in collective creativity (78% of
168



participants with an average score of 4.2/5) and academic collaboration (85%), with improved
brainstorming sessions (72%), despite technical challenges (45% faced difficulties) and
training (60% need training). To realize the full potential of this technology, the study
recommends adopting an integrated strategy that includes modernizing the digital
infrastructure, developing comprehensive qualification programs, enhancing digital
awareness, and ensuring ethical aspects of its use. This will contribute to transforming the
metaverse from a mere technical tool into an effective educational platform capable of
unleashing collective creativity and transcending geographical boundaries in academic work.
These results also open new horizons for research into virtual education applications and their
impact on the quality of educational outcomes.
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