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ABSTRACT

The study aims to demonstrate the significance of metaverse technology across various
disciplines, academic degrees, scientific fields, and academic titles. It also aims to assess the
level of knowledge and understanding of university teachers (research sample) regarding
metaverse technology. Hence, the descriptive research methodology was based on the method
of statistical survey in the sample. It involved a set of organized scientific steps to deduce data
from the reality of the statistical sample and its nature in order to achieve the objectives of the
study. In this study, a questionnaire was used as a tool to collect data from a random sample
of approximately 121 teachers and instructors from the University of Baghdad. This approach
helped the study draw important conclusions and make recommendations. Specifically, the
study found the following: there is a need for a clear understanding of the importance of
implementing metaverse technology in university education; teachers in scientific colleges
are more aware of its importance compared to their counterparts in humanitarian colleges;
there is a strong call for all universities, colleges, and academic institutions to prioritize the
application of metaverse technology in university education; there should be the availability
of all necessary supplies and devices; and there should be the creation of an appropriate
environment for teachers to effectively use metaverse technology when teaching students.
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1  INTRODUCTION

Modern science has extensively studied the most crucial scientific methods in
education, particularly in university academic institutions. The aim is to attain the
utmost level of knowledge, technology, and skills in both theoretical and applied
aspects. These methods play a significant role in enhancing the abilities of university
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teachers, refining their skills, and benefiting from their experiences. Additionally, they
contribute to the development of university students’ skills and enable them to
effectively utilize their energies. Ultimately, this prepares them to fulfill their active
roles in the labor market. Due to the importance of utilizing metaverse technology
and its necessity, which has been evident in all disciplines during the integration
of e-learning in universities, its use has become essential in order to keep up with
the advancements observed in neighboring countries and around the world. This
should be done in accordance with the available resources and the capabilities of
both the university teachers and students, who should be prepared to engage in this
crucial experience and benefit from the information it provides in various fields.
As a result of the emergence of the Internet, the need for e-learning became appar-
ent, and in recent years, the Internet has witnessed significant development. At the
inception of the Internet, e-learning was primarily limited to text-based resources.
However, with significant advancements in Internet technologies, e-learning tools
have undergone a remarkable transformation, now offering comprehensive and
dynamic learning environments. By the same token, communication technologies
have developed, and the penetration of high-speed Internet access service through
digital subscriber lines (DSL) has positively affected the change in the concept of
e-learning, methods of presentation, and compatibility with it to include more inter-
active aspects [1]. Recently, this has led to the emergence of what is called “e-learning
2G,” which focuses on incorporating social and other programs into the educational
process. It also contributed to the rise of new e-learning environments known as
virtual environments or virtual reality (VR). VR is a technology that uses images and
three-dimensional digital videos to create immersive visual experiences for users.
This can be achieved through the use of computers, glasses, stereo headphones,
high-resolution specifications, game controllers, mobile phones, or other technologies
that incorporate three-dimensional graphics. This allows the learner to experience
a sense of presence and complete immersion when the real world and the virtual
metaverse world come together harmoniously [2-5]. The metaverse represents an
integrated current and future set of the physical and virtual worlds that connect
the Internet of things (IoT) and other aspects of human life. It encompasses a wide
range of applications for computer networks, mobile devices, and various forms of
reality (augmented, virtual, alternative, mixed, and extended), as well as artificial
intelligence (AI) and robotics. So far, the metaverse has been able to provide a wide
range of opportunities for human imagination and potential job prospects. It has
given rise to new patterns of e-business, digital currencies, e-learning, and various
immersive social and virtual activities. These activities include expertise in science,
technology, engineering, and mathematics (STEM) teaching and education through
gaming-based learning (GBL). The term “metaverse” refers to the integration of the
IoT and STEM applications into everyday life, encompassing both he physical and
virtual worlds [6-8]. The problem of the study focuses on the following question:

What is the importance of utilizing metaverse technology in education for
university teachers?

2  SIGNIFICANCE OF THE STUDY

The significance of the study is reflected in the need to incorporate modern meth-
ods and e-learning into university teaching. Many foreign and Arab universities
have already started utilizing different technological tools and techniques in their
teaching practices, particularly metaverse technology. The study focuses on defining
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metaverse technology, its origins, characteristics, and applications in education. It
aims to assess the level of understanding and importance of metaverse technology
among university teachers, as well as present some examples of Arab experiences in
using this technology in educational and academic institutions.

2.1 Aims of the study

1. Learn about the metaverse technique.

2. Determine the level of understanding of metaverse technology among university
teachers (research sample).

3. Identify the importance of metaverse technology among university teachers
(research sample) based on their humanitarian and scientific specialization.

4. Identify the importance of metaverse technology among university teachers
(research sample) based on their academic achievements in master’s and doc-
toral programs.

5. Identify the importance of metaverse technology among university teachers
(research sample) based on their academic titles (assistant instructor, instructor,
assistant professor, and professor).

3  LIMITS OF THE STUDY

Objective limits: Metaverse technique

Time limits: The questionnaire was distributed between January 17th to
February 17th, 2023.

Spatial limits: Teachers of University of Baghdad

3.1 Population and sample

Like the community, the teachers affiliated with the University of Baghdad were
randomly selected for the sample, which included approximately 121 teachers from
the University of Baghdad.

4  LITERATURE REVIEW

Several studies have been published that address metaverse technology. In 2010,
Dana M. Barry et al. carried out a notable study. This study focuses on the topic
of problem-based learning (PBL), which is recognized as a powerful tool for sci-
ence and engineering education in the real world. In this vein, a group of Japanese
researchers, assisted by an American teacher, conducted an experimental study to
assess the effectiveness of project-based learning activities in the metaverse. The
project involved independent student teams from the United States of America
and Japan. In light of this successful experimental study, it has been shown that
there are several benefits to conducting such an activity in a virtual world with-
out limiting students to a specific time or geographical location. The study [9],
entitled “Bibliometric Mapping of Metaverse in Education,” aimed to create a bib-
liometric map using statistical and computational methods to analyze data related
to books, periodicals, authors, publishers, etc. The purpose was to study the use of
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metaverse technology in education from an international perspective and evaluate
the research trends published in the Journal of Computer and Education. The study
aimed to reveal factors such as author, publisher, keyword, journal, country, and
citation. The results showed that the book “Definition, Roles, and Potential Research
Issues of the Metaverse in Education: An Artificial Intelligence Perspective” by
Hwang G.J. is the most relevant. National Taiwan Normal University and National
Taiwan University of Science and Technology are among the universities most inter-
ested in this topic. The United States of America has the largest number of pub-
lications and studies quoted by the researcher, while China ranks highest in the
number of publications quoted from other countries. The study of Mistretta [10]
“The Metaverse-an Alternative Education Space,” showed that the metaverse is a
three-dimensional virtual environment already inhabited by students, in the form
of embodiments whose unique characters happily collaborate in spaces such as
“roblox,” a video game designed for children and teenagers, and “minecraft,” which
has been admired by many around the world. The metaverse is an alternative learn-
ing space that addresses the challenges posed by the theory of contagion and miti-
gates the disruption of the traditional classroom environment caused by the corona
pandemic (COVID-19), transitioning instead to a diverse range of interconnected
contexts. Thus, the metaverse has become an alternative educational space that pro-
motes the comprehensive design of university education.

Dahan’s et al. [11] “Metaverse Framework: A Case Study on E-Learning
Environment (ELEM),” confirmed that electronics is a broad term that could contain
everything digital in the future, so the use of its systems must be redirected in sev-
eral areas such as teaching and learning; however, the framework of the metaverse
itself is still unclear, as its exact components cannot be determined. The study con-
cluded that the proposed framework would make virtual learning environments
run smoothly based on metaverses, and e-learning would be a more interactive and
enjoyable process.

The current study is distinguished from its predecessors in that it addressed
the importance of employing metaverse technology in education from the point of
view of teachers in Iraqi universities and the extent to which metaverse technol-
ogy is used in raising the efficiency and skills of the teacher, as well as introducing
metaverse technology, showing its characteristics and applications in education,
and offering promising Arab experiences for the use of metaverse in educational
institutions.

5  THEORETICAL BACKGROUND
5.1 The concept of metaverse

The term “metaverse” consists of two parts. The first part is “meta,” which
is a word of Greek origin meaning “beyond” or “after.” “Meta” is a verbal prefix
used in the formation of derivations and signifies going beyond or transitioning
to something else. It is referred to as some contemporary scientific theories, such
as post-theoretical, post-logic, and post-mathematics. The second section (verse) is
derived from the word “universe” in reference to the world. The term “metaverse”
addresses a metaphysical world, which is commonly used to describe the concept of
future versions of the Internet consisting of a fixed 3D space linked to a perceived
virtual world [12-15]. The metaverse is defined as a three-dimensional digital world
and environment that exist beyond the limitations of physical reality. It is a space
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where fragmented virtual worlds come together in a shared and continuous digital
realm. It represents a futuristic set of virtual reality experiences and augmented
reality, as well as interactions between virtual spaces and the real world through
the 10T, Al, and machine learning [3]. Thus, it is a combination of virtual and aug-
mented reality technologies that enhance the user’s perception and incorporate vir-
tual elements into the real world and their visual experience. This is achieved by
adding images, sounds, videos, and various other virtual details, allowing users to
immerse themselves in a digital world that offers communication spaces for work,
play, parties, conferences, meetings, and more [16]. Diverse industries can benefit
from remote work by enabling employees to work remotely, continue their work,
engage in marketing activities, practice economic, cultural, and recreational activi-
ties, and connect people in a virtual world realistically [17-20]. The metaverse relies
on technologies that enable multisensory interactions with virtual environments,
digital objects, and people. This is made possible through the use of XR systems,
which are designed to detect where humans tend to focus more. These systems uti-
lize stereoscopic screens capable of transmitting deep visualizations. Consequently,
researchers define the metaverse as a technology that relies on advanced software
and hardware to transport users to a digital, virtual world. This virtual world simu-
lates the mind outside the boundaries of reality and allows users to interact through
virtual avatars [21, 22]. The concept of metaverse technology has gained significant
recognition in the world of non-traditional projects. It holds great importance for
decision-makers, investors, digital technology experts, and management strategists.
However, the term “metaverse” does not have a specific origin. It has evolved through
various stages of technical discoveries over the past two decades, ultimately forming
an approximation of a non-traditional world. The term “metaverse” was first men-
tioned in the science fiction novel “Snow Crash (1992)” by American writer Neal
Town Stephenson (1959), which described the characters as interacting with each
other in a three-dimensional futuristic virtual world that is very similar to the real
world in which we live, and this is what the metaverse is based on, as humans inter-
act as characters (Avatar) with each other and with software in a three-dimensional
virtual space that simulates the real world. Over time, the term “metaverse” evolved
and started being used on virtual world platforms such as Second Life. This term
gained popularity after the authors of DC Comics began using it in 2019. They used
“metaverse” to describe a centralized version of reality that has an impact on alter-
native timelines in other versions [23-26]. In this vein, Microsoft, a specialized com-
pany in computer technologies, included Altspace VR, a social platform for virtual
reality, in 2017. They then started utilizing the features of metaverse technologies by
holding meetings in the virtual world through Microsoft Teams, an application that
facilitates teamwork and communication in one place. It is evident that companies
of this magnitude would not have embraced this technology. Facebook, in particular,
even goes so far as to name its suite of applications with this name without taking
into account the future implications. This is done in an attempt to gain an advantage
in shaping a portion of the world, ensuring its ongoing success and profitability. The
social media giant in California also launched Facebook in 2021, a video game that
embodied a virtual world called “Horizon World.” The owner of the company, the
American businessman and programmer Mark Elliot Zuckerberg (1984), officially
announced the change of the company’s name to “Meta Platforms,” which is one
of the largest American information technology companies, stressing its commit-
ment to developing virtual world technologies. Frances Haugen (born in 1984), an
American data scientist and software engineer, criticized the company’s operations
as violations that threaten user privacy [2, 27-33].
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5.2 Metaverse Properties

The metaverse has several properties as shown in Figure 1, in particular:

. Interoperability: It is reflected in the ability of social, political, economic, and

operational systems and institutions, with their diversity of disciplines, to col-
laborate and work together effectively in a world that seeks truth and reality.
Accordingly, participants, including companies, will be able to provide goods and
services in exchange for value that is recognized by others. This value can take
the form of fiat currency exchanged for virtual gold, crypto currencies, or elec-
tronic money. These forms of value are similar to traditional fiat currencies and
offer new opportunities for innovation and entrepreneurship.

. Decentralization: It refers to the transfer of control from a single entity or cen-

tral authority to multiple smaller organizations. This process involves plan-
ning and decision-making that prioritize mutual benefit and transparency. By
distributing power to individuals rather than large technology companies or
governments, decentralized platforms aim to prevent exploitation and control
over people.

. Persistence: By persistently continuing the effort and maintaining the service,

making it available online to anyone who wants it, regardless of time and place,
as there is no definitive space for the metaverse. People will be able to enter
and exit at any time without any limit on the number of participants, just like in
real life.

. Spatiality: It is a concept that refers to the relationship between people and

things and the resulting data, standards, and fixed management rules that
enable people to access them and experience them in a way that is closer to the
real world.

. Community interaction: The interaction, movement, activity, orientation, coop-

eration, and consensus among people on any topic is indicative of their com-
munity affiliation, which is vital for the well-being of individuals. Metaverse
participants will be able to interact with each other in the virtual, digital, and
physical worlds.

. Self-sovereignty: The individual’s control of their identity and data on the Internet

is a moral and natural right, as is the right to be the exclusive observer of their
own being and life and to have the authority to install and enforce restrictions
on others [2, 34].

Asa 'nev'J Internet S Multi-technology
application
(Construction of Metaverse)
| Asanew social form B Characteristics
(The inner workings of —
the meta universe)
As a virtual world _— Hyper

Spatiotemporal

Fig. 1. The block diagram of metaverse

International Journal of Emerging Technologies in Learning (iJET) iJET | Vol. 18 No. 22 (2023)


https://online-journals.org/index.php/i-jet

iJET Vol 18 No. 22 (2023)

The Importance of Using Metaverse Technology in Education from the Point of View of University Teachers

5.3 Metaverse applications in education

According to the above, the metaverse can provide students with a suitable learn-
ing environment, particularly through the opportunity for cooperative learning.
This represents a successful teaching strategy that facilitates interaction between
students as shown in Figure 2. The metaverse can be utilized in various areas to
explain its usage, enhance student learning, and assist teachers in designing their
own teaching methods. Teachers can provide students with learning topics and
access teaching resources in the metaverse. On the one hand, this allows students to
search for resources using virtual devices connected to the Internet and interact with
their peers. On the other hand, students can share academic information through
social networks [35, 36]. Metaverse, for example, can teach the English language. It
digitally creates the identities of teachers and students and opens up teaching spaces
in both formal and informal virtual worlds [37].

There are numerous potential applications of metaverse technology in educa-
tion, including medicine, nursing, healthcare, language instruction, science teach-
ing, and military and manufacturing training. The metaverse provides learners with
increased opportunities to experiment, explore, and engage in activities such as
work, social interaction, and real-world experiences. This will provide the metaverse
with opportunities to serve in the field of management, experiment, and learn in the
practice of piloting aircraft [38, 39].

Ubiquitous
Learning
Mobile Learning by providing
Learning adequate information
at anytime and anywherd
Electronic Learning through social as students wish for it

Learning and content interactions,
using personal electronic

Learning based on devices

formalized teaching

but with the help of

Fig. 2. Status of the development of distance learning according to the medium for delivering contents

Several reasons support the adoption of the metaverse for educational purposes,
including:

1. Place learners in a potentially risky real-world environment to consistently prac-
tice their knowledge or skills.

2. Keep learners constantly engaged in real-world contexts and provide opportuni-
ties for those who have not had the chance to experience it.

3. Enable learners to achieve or acquire something that necessitates long-term
engagement and practice.

4. Encourage learners to attempt creating or exploring something that they may
not be able to afford in the real world due to factors such as high cost or limited
availability of materials.

5. Enable learners to explore alternative ideas and approaches in relation to their
careers or personal lives.
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6. Enable learners to perceive, experience, or observe things from different
perspectives or roles.

7. Enable learners to learn how to interact and collaborate with individuals they
may not have the opportunity to work with in the real world.

8. Explore the higher-order thinking abilities of learners by engaging them in
complex, diverse, and real-world tasks [38].

5.4 Criticisms of the use of metaverse

Despite the great interest that the metaverse receive and its potential to bring
about a major transformation in the virtual world and its characteristics, there
are some fears and criticisms surrounding its use as shown in Figure 3. It can be
summarized as follows:

1. Information privacy: This is because participating companies will likely collect
users’ personal data through wearable devices and engage with them.

2. Advertising: Social media companies are constantly strategizing to target ads
within the metaverse, given the intense competition in the metaverse realm and
the anticipation that major corporations will dominate it.

3. Growing concerns related to the spread of false information, like in any virtual
environment.

4. Consumer addiction: Continued usage is another concern for the growth of the
metaverse, as it can have long-term psychological and physical effects, including
depression, anxiety, and obesity.

5. Social alienation: Spending extended periods of time in the virtual world can
result in a disconnection from actual reality.

6. Biased content: This is what some people may face as a result of exposure to con-
tent that favors one thing over another [21].

Immersion

Virtual Reality
Embodiment

<>

Technologies Augmented Reality,

Presence

Mixed Reality

Identity Construction Metaverse

Interoperable

m Cpen

Principles o @

Physical well-being

Psychology

Hardware agnostic
Ethics

Network

Privacy

Fig. 3. Technologies, principles, affordances, and challenges

6  RESULTS AND DISCUSSION

The results of the current study are in accordance with its aims. They are discussed
and interpreted in the light of previous studies and the approved theoretical frame-
work. Finally, conclusions and recommendations were drawn. Revised 2: In order to
achieve the second aim of the study, which is to identify the extent of understanding
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of metaverse technology among university teachers (the research sample), the
average scores and standard deviation of all members of the sample, consisting of
approximately three hundred teachers, were calculated. The arithmetic average of
their scores was 184.025, with a standard deviation of 23.144. Additionally, the hypo-
thetical average of the scores on the importance of the metaverse technique was
calculated to be forty-six. The differences were then tested using a one-sample T-test,
as shown in Table 1. Reason 2: Improved clarity and readability by rephrasing and
organizing the information in a more coherent manner.

Table 1. It displays arithmetic means, standard deviation, and calculated T-values

Arithmetic Standard Purposeful T-value Degree Level of

Mean Deviation Mean Calculated Tabular ©fFreedom Significance

Sample

300 184.025 23.144 46 22.39 1096 299 0.05

It is evident from the table above that the calculated T value of 22.39 exceeds the
tabular value of 1096 at a significance level of 0.05, with 299 degrees of freedom.
There are statistically significant differences among the sample members. This is
because the average scores of the sample are higher than the theoretical average,
indicating that the university teachers in the research sample have an understand-
ing of the metaverse technique. In order to achieve the third aim of the research,
which emphasized identifying the importance of metaverse technology among
teachers at the University of Baghdad in both humanitarian and scientific disci-
plines. The researchers applied the scale to a sample of 300 teachers, consisting of
150 from humanitarian colleges and 150 from scientific colleges. The average score
on the scale for humanitarian colleges was 99.5 degrees, with a standard devia-
tion of 8.14 degrees. The average score of scientific colleges on the scale was 103.16
degrees, with a standard deviation of 6.85 degrees. To analyze the data, the research-
ers utilized the T test for two independent samples, as presented in Table 2.

Table 2. The T-value calculated for the metaverse technology scale among university teachers varies
according to the specialization variable (humanitarian and scientific)

: Arithmetic ~ Standard T-Value Significance
Variable Number . ..
Average Deviation  cjjculated  Tabular Level
Humanitarian 150 99.5 8.14 26.93 1.96 Function
Scientific 150 103.16 6.85 Function

Based on the table above, it can be observed that the calculated T-value of (26.93)
degrees is higher than the tabular T-value of (1.98) at a significance level of (0.05)
and with (298) degrees of freedom. This indicates that the influence of metaverse
technology on teachers in scientific colleges is greater than its impact on teach-
ers in humanitarian colleges. This can be attributed to the fact that scientific col-
leges have a higher level of interest and enthusiasm for metaverse technology. To
achieve the fourth aim of the research, which emphasized identifying the impor-
tance of metaverse technology among university teachers based on their master’s
and doctoral academic achievement. The researchers applied the scale to a sample
of 300 teachers, consisting of 175 Ph.D. holders and 125 Master’s degree holders.
The average academic achievement score for the doctorate degree on the scale was
88.24 degrees, with a standard deviation of 4.88 degrees. The average score of aca-
demic achievement for the master’s degree on the scale was 74.66 degrees, with
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a standard deviation of 3.54 degrees. To achieve this, the researchers utilized the
T-test for two independent samples, as shown in Table 3.

Table 3. The T-value calculated for the scale of the importance of metaverse technology among university
teachers and according to the variable of the type of academic achievement (master’s and doctorate)

: Arithmetic ~ Standard T-Value Significance
Variable = Number .
Average Deviation  cajculated Tabular Level
Ph.D. 155 88.24 4.88 2.00 1.96 Function
Master 125 76.66 3.54 Function

It is evident from the table above that the calculated T-value of 2.00 degrees
is higher than the tabular T-value of 1.96 at a significance level of 0.05 and with
298 degrees of freedom. This result favors average sample holders with a doctorate
degree, indicating that metaverse technology has a greater impact on them com-
pared to holders of a master’s degree. This is because they are more eye-catching
with metaverse technology. In order to achieve the fifth aim of the research, which
is to identify the importance of metaverse technology among university teachers
based on their scientific titles (assistant instructor, instructor, assistant professor,
professor). The researchers extracted the arithmetic averages and standard devia-
tions of the metaverse scale scores according to the scientific title, as shown in Table 4.

Table 4. Arithmetic averages and standard deviations of the metaverse scale scores among
teachers according to the scientific title variable

Scientific Title Number Arithmetic Average Standard Deviation
Assistant Instructor 95 435 0.60
Instructor 80 3.80 0.75
Assistant Professor 65 2.68 0.68
Professor 60 5.66 0.70

In light of the arithmetic averages on the degrees of the metaverse technique
scale, there are apparent differences based on scientific titles. Therefore, the
researchers adopted the analysis of single variance to indicate these differences, as
shown in Table 5.

Table 5. Analysis of the single variance of the averages of the metaverse technique
scale according to the scientific title

Contrast Sum Degrees Average Calculated Tabular
Source of Squares of Freedom Squares Q-Value Q-Value
Between groups 0.12 3 0.04 0410 0.86
Inside groups 28.85 296 0.379
Total 28.97 299

Considering the results of the analysis of variance, it appears that there are no
statistically significant differences at the significance level of 0.05. This is due to the
scientific title having the highest arithmetic average on the metaverse technology
scale compared to the professor’s title variable.
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CONCLUSION

1. Thestudyprovedthatthereisaclearunderstandingoftheimportance of metaverse
technology among teachers at the University of Baghdad (research sample).

2. Scientific faculty teachers are more aspiring to the importance of applying
metaverse technology in education than humanities faculty teachers.

3. Ph.D. teachers are more aspiring to the importance of applying technology than
their master’s degree counterparts, and there are no statistical differences in its
importance according to their scientific title.
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