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dividuals may have meaningful conversations and exchange perspectives. This research focuses
on finding out how medical students in the UAE feel about the metaverse system. The conceptual
model incorporates elements from the Technology Acceptance Model (TAM), including per-

Keywords: ceived value and perceived ubiquity as adoption determinants. To test the validity of the suggested

Metaverse framework, a survey was developed and distributed to 369 full-time students at one of the univer-
Imagined World sities in the United Arab Emirates (UAE). Machine learning (ML) and structural equation model-
Technology Acceptance Model ing using partial least squares (PLS-SEM) are used for data analysis. According to the results, the
Perceived Value and Perceived extent to which users saw value in and adoption of the metaverse system was a significant factor
Ubiquity in whether or not they intended to participate. This study was helpful since it elucidated the rela-

tive significance of various healthcare components, allowing professionals to prioritize their ef-
forts better.

© 2023 by the authors; licensee Growing Science, Canada.

1. Introduction

Researchers and programmers in the field thought virtual worlds would help them make significant strides in some research
fields. Access to high-quality hardware and software for constructing 3D virtual worlds has become more affordable due to
the widespread adoption of internet platforms and the widespread availability of the Internet (Collins, 2008; Parsons & Par-
sons, 2019). The word "metaverse" was likely coined by the author of a science fiction novel set in a fully realized 3D virtual
reality (Wall, 2008). The evolution of the metaverse has enabled constant interaction between people. Thus, the metaverse is
a virtual environment that improves upon physical reality and space. By fusing the virtual and the actual, it lets its users
generate an infinite variety of reflections of the physical environment in digital form (Collins, 2008; V. Marquez, 2011;
Bernardo & Arcila, 2014; Diaz et al., 2020; Alawadhi et al., 2022). Numerous studies were undertaken at several universities
with the metaverse as their primary emphasis. Researchers adopted a problem-based pedagogy in the metaverse, wherein both
instructors and students use avatars and three-dimensional classrooms to discuss a problem and look for solutions (Faejamii
et al., 2011; Kanematsu et al., 2013; Capuyan et al., 2021). A metaverse platform was widely acknowledged (Jeon.soon &
Jung, 2021) as an effective method of increasing students' interest in and engagement with course material. This gives them
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a chance to practice independent study and create genuine opinions on the efficacy of unconventional teaching strategies.
Research efforts (Faejamii et al., 2011) and (Han, 1 C.E.) have centered on developing practical experiments that use the
metaverse system to fix the issue. In (Kanematsu et al., 2013), the value of the metaverse system was highlighted across
several scientific areas. Therefore, it is essential to develop a theoretical model that can reflect the impact of the metaverse
system on learners' worldviews. By emphasizing the learners' perception of a different view, the conceptual model can inves-
tigate the effectiveness of the metaverse system.

The main goal of conducting this research was to identify elements that encourage people in the United Arab Emirates (UAE)
to adopt the metaverse system. This paper aims to investigate the knowledge gap by developing a conceptual model of the
metaverse system that illustrates crucial elements from the researcher's understanding. In order to conduct theoretical model
analysis, investigations of technological acceptance usually employ structured equation modeling (SEM) and machine learn-
ing (ML) techniques.

This paper thereby accomplishes two goals. To begin, we will evaluate the students' goals for participating in the metaverse
using TAM (Technology Acceptance Model) (Davis, 1989) and other factors. Our theoretical model will be tested again using
different techniques in the second stage.

2. Towards a Theoretical Model and Predictions
2.1 TAM model

Fred Davis has made significant contributions to the study of how people make decisions about adopting and using new
technologies through his groundbreaking "Technology Acceptance Model (TAM)". As the paradigm's two central tenets,
perceived utility, and simplicity of use are often seen as crucial mental aspects that contribute to the technology's spread.
Impacts based on the study’s performance will be investigated (Davis, 1985), with the latter being more closely associated
with the former. The following Do you mean hypothesis are possible in light of this evidence:

Hai: Perceived Usefulness (PU) would predict the adoption of Metaverse technology in education (META).
Hs: Perceived Ease of Use (PEOU) would predict the adoption of Metaverse technology in education (META).
2.2 The Perceived Value

The term “perceived value” describes how people feel about the costs and benefits of a service. Users typically evaluate
maximum utility in terms of perceived worth, presuming that benefits outweigh costs. Perceived worth is based on utility
theory, which predicts future use (Kleijnen et al., 2007). How much worth is perceived to be supplied impacts how satisfied
and loyal customers are? It considerably impacts future tech adoption and utilization plans (Wang et al., 2006; Kleijnen et al.,
2007; Kuo et al., 2009).

Hz: Perceived Value (PV) would predict the adoption of Metaverse technology in education (META).
2.3 Perceived Ubiquity

Context awareness is a critical factor in the explosion of pervasive use that has accompanied technological progress. Better
technological adoption is a result of the idea of staying involved despite obstacles like distance or time. Flexibility in both
time and space is essential for successfully implementing new technologies (Kleijnen et al., 2007; Okazaki & Mendez, 2013b).
According to the studies that were looked at, consumers should use a mix of technology ease and widespread availability to
make purchasing decisions (Arpaci, 2019; Barry, n.d.; Ashraf et al., 2017; Okazaki & Mendez, 2013b). They claim that as
technology becomes commonplace, individuals are more likely to accept and even embrace it. Kim and Garrison (Kim &
Garrison, 2009), who demonstrated how people feel influences their plans to use technology, came to similar conclusions.

Consistency, promptness, rapidity, mobility, adaptability, information retrieval, and accessibility are only a few of the benefits
that accrue from broad use. Lastly, the pervasiveness factor influences how individuals evaluate results, how much effort they
are willing to put in, and how often they choose to employ technological solutions (Mensah & Mwakapesa, 2022). This is
because ubiquity can be brought with you wherever and anytime. The subsequent speculations are as follows:

Ha: Perceived Ubiquity (UBI) would predict the adoption of Metaverse technology in education (META).

2.4 A Conceptual Outline

The diagram, in Fig. 1, illustrates how the proposed model has been created based on these assumptions.
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Fig. 1. Model of the research

3. Strategy for Conducting Research

3.1 Gathering Information

669

These studies' participants are all university students in the UAE. Data was collected using online questionnaires between
April and July of 2022. Participants gave their time voluntarily to complete the surveys; they were not financially compen-
sated. Data were gathered for this investigation using a convenience sample strategy. There was an overall 92% response rate
from the 400 questionnaires, with 369 students completing all questions. About 265 ladies and 104 gents made up that group.
Seventy-three percent of the group comprised people between 18 and 29. Plus, 79% were undergrads, followed by 16% with
master's degrees, 4% with doctorates, and 1% with diplomas.

3.2 Study Instrument

A questionnaire with 14 questions was used to check the accuracy of the hypotheses. It helped judge the five

measures of

construct validity that were part of the survey. Table 1 details the nine constructions' sourcing considerations. This study's
findings will be helpful for a wider audience because different questions were used than in previous research.
Table 1
Indicators of Progress.
Constructs Items Definition Instrument Sources
Perceived Value PVl The phrase "perceived value" de- Comparatively, the benefits of MS far out- (Anwar et
scribes the user's estimation of a tech- weigh its monetary price tag. al., 2021)
PV2 nology's worth after considering its MS aids in a variety of tasks at a low cost.
PV3 advantages and disadvantages. The I feel prepared to handle cutting-edge gadgets
use of technology in the future can be like the MS.
predicted with its help.
Perceived Ubiquity UBI1 Positive attitudes about historical and The MS is helpful in the classroom. (Okazaki et
UBI2 geographical shifts are linked to an I have noticed many positive changes using al., 2012a;
overall familiarity with the world. [19,  MS in my regular classes. Okazaki &
UBI3 p- Some time may be saved, and some The MS is the way to go. Mendez,
leeway can be given while selecting a 2013a)
new residence, it is proposed (Okazaki
et al., 2012b).
Perceived Ease of Use PEOU1 It measures how simple the user finds The MS is straightforward. (Doll et al.,
PEOU2 the new feature to be (Doll et al., The simplicity of the MS has led me to be- 1998a)
1998b). lieve that I can put it to use in a variety of
pedagogical contexts.
PEOU3 There will be many contexts in which using
MS will be challenging.
Perceived Usefulness PUI1 This means "how much the user thinks  As for live events like seminars and discus- (Doll et al.,
the invention is helpful" (Doll et al., sions, I see the MS as being beneficial. 1998a)
PU2 1998b). There are many benefits that MS will bring to
my research.
PU3 My daily contributions in class have im-
proved because of MS.
The purpose of utilizing METALI To have the intention to use technol- This MS will be put to good use in my aca- (Barclay et
the metaverse system for ogy demic pursuits. al., 1995;
instruction One description summarizes it as “us- Teo et al.,
ers' disposition acceptance or aversion 2008)

of technology through adopting partic-
ular measures to assure the continuous
use of technology”.
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3.3 Preliminary questionnaire study

After pilot research, the questionnaire was finalized with confidence in its readability and comprehension. From the pool of
potential participants, about 40 were chosen randomly to participate in the pilot study. Appropriate research procedures were
used to choose the sample size (400 students), which was determined using 10% of the sample size. For the study's data
analysis, Cronbach's alpha was used as an internal reliability test in SPSS, and as a result, appropriate inferences were provided
for the measurement instruments. Looking at the trend mentioned above in social science research, a dependability score of
0.70 is sufficient. Cronbach's alpha for the five successive measurement scales is listed in Table 2.

Table 2
Pilot research Cronbach's Alpha values (Cronbach’s Alpha > 0.70)
Constructs Cronbach’s Alpha.
PV 0.795
UBI 0.794
PEOU 0.753
PU 0.808
META 0.847

3.4 Bias in commonly used approaches (CMB)

In order to rule out the possibility of CMB in the data, a seven-factor implementation of Harman's single-factor analysis
(Podsakoff et al., 2003; Aburayya et al., 2020; Al-Maroofet al., 2021; Mozaek et al., 2021; Al Marzougqi et al., 2022) has been
implemented. Each of the factors was then integrated into a single cause. The study reveals that the newly constructed factor
explains less than half the total variation (25.19%) (Podsakoff et al., 2003). Because of this, the data we gathered did not raise
any worries about the CMB.

3.5 Survey Structure

Students who participated in the survey were given a questionnaire divided into the three sections below (Salloum, 2018).

» In the first section, individuals were asked basic demographic questions.

* In the second part, two questions were presented to gauge interest in implementing a metaverse system in instructional
settings.

* The final part included 12 separate evaluations based on concepts like “perceived value”, “Utility and usability” and
"reported efficiency".

In order to evaluate the responses to surveys, a Likert scale (with five levels) is used. The surveys were analyzed by the Scale,
which uses a 5-point scale of strongly disagree (1), disagree (2), neutral (3), agree (4), and highly agreed (5) (Almaiah, et al.,
2022; Al-Maroof et al., 2022; Al Marzougqi et al., 2022; Alsharhan et al., 2022; Mouzaek et al., 2021; Shwedeh et al., 2022a,b).

4. Concluding Remarks
4.1 Evaluation of the Data

The data from this study were analyzed using Smart PLS V.3.2.7 (Komenan, 2019), a program designed for PLS-SEM (partial
least squares structural equation modeling). We used a two-pronged approach (Hair et al., 2017) to investigate the data using
measurement and structural models. The researchers decided to use PLS-SEM because of its many benefits. To kick things
off, PLS-SEM is typically the go-to approach when trying to advance an established hypothesis (Urbach & Ahlemann, 2010).
PLS-efficiency SEMs in handling exploratory research incorporating complicated models is one of its main selling points
(Hair et al., 2017). Furthermore, instead of dissecting the model into smaller sections, PLS-SEM looks at it as a whole. The
precision of PLS-computations SEMs is due, in part, to the fact that it allows for simultaneous examination of both the struc-
tural model and the measurement data.

4.2 Possibility of discrimination and convergence

This measuring system's precision and accuracy are assessed (Hair et al., 2017). The Cronbach's alpha and composite relia-
bility were utilized to analyze the tests' consistency and accuracy (CR). You should set each of these to a value of 0.70 or
below (Hair et al., 2017). Both measures have reasonable values, as shown in Table 3, proving their reliability. Convergent,
as well as discriminant validity should both be taken into account during validity assessment (Hair et al., 2017). The average
variance was explained, and factor loadings were used to examine convergent validity (AVE). It is recommended that factor
loadings be > 0.70 (Johnson & Bankhead, 2014) while AVE values are> 0.50 (Fornell & Larcker, 1981). When the findings
from both measures are consistent, as shown in Table 3, convergent validity is established. It has been suggested that the
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“Heterotrait-Monotrait ratio (HTMT)” of correlations be examined to ensure discriminant validity (Henseler et al., 2015). The
HTMT will not work if the values are more than 0.85. As Table 4 reveals a set of legitimate values, discriminant validity has
been demonstrated.

Table 3
Table of Convergent validity.
Constructs Ttems Factor CA CR AVE Source
Loading
Perceived Usefulness PU1 0.873 (Doll et al
PU2 0.844 0.851 0.833 0.612 1998a) ”
PU3 0.720
Perceived value PV1 0.877 (Anwar et al
PV2 0.858 0.839 0.856 0.751 2021) ”
PV3 0.804
Perceived Ease of Use PEOU1 0.816 (Doll et al
PEOU2 0.801 0.825 0.875 0.773 1998a) ”
PEOU3 0.865
Perceived Ubiquity UBII 0.844 (Okazaki et al.,
UBI2 0.758 0876 0821 0673 2012a; Okazaki
UBI3 0.821 & Mendez,
; 2013a)
The intention to use the metaverse system in educa- MATA1 0.801 (Barclay et al.,
tion 0.881 0.869 0.621 1995; Teo et
MATA2 0.806 al., 2008)
Table 4
Correlation Results (HTMT).
PU PV PEOU UBI META
PU
PV 0.457
PEOU 0.453 0.456
UBI 0.192 0.634 0.688
META 0.308 0.646 0.672 0.329
4.3 Model fit

SmartPLS provides several appropriate measures in this study. An SRMR (the dissimilarity between the model-implied and
observed correlation matrices) of less than 0.08 is required for a satisfactory model fit (Bentler & Bonett, 1980). When NFI
> 0.90, it is safe to say that the model closely fits the data (Henseler et al., 2014). When comparing the recommended null
model or reference model, the NFT is the ratio of the Chi2 statistic for the former (Alhumaid et al., 2021; El Nokiti et al.,
2022). Since NPI increases with the number of parameters, it is not a reliable metric for determining the quality of a model
(Bentler & Bonett, 1980). Two measures may be used to illustrate the gap between the actual covariance matrix and the
covariance matrix predicted by the composite component model: the squared Euclidean distance, d ULS, and the geodesic
distance, d G. The root-mean-squared theta (RMS theta) statistic helps assess the degree of correlation between residuals in
the outer models (Alhumaid et al., 2021). This criterion applies only to reflecting models. RMS theta values below 0.12 are
generally considered well-fitting for PLS-SEM models, whereas values over 0.12 are often recognized as suggesting a poor
fit (Al-Maroof & Salloum, 2021). The computed model accounts for overall results and model architecture, in contrast to the
saturated model, which only analyzes the correlation between all components (Bentler & Bonett, 1980).

Table 5
Model fit indicators

Complete Model

Saturated Model Estimated Mod
SOME 0.063 0.063
d ULS 0.545 1.372
dG 0.682 0.682
Chi-Square 457.326 457.326
NFI 0.877 0.753
RMS Theta 0.064

RMS-theta = 0.064 was calculated, showing that the PLS-SEM model has satisfactory goodness of fit. Totals are shown in
Table 5.

5. Hypotheses testing
5.1 Using PLS-SEM to examine hypotheses

Smart PLS, which included the highest likelihood estimate was utilized to assess the theoretical parts of the structural model
and their interactions (Abdallah et al., 2022; Almarzougqi et al., 2022a,b). The reliability of the hypotheses was examined using
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these techniques. The model is highly predictive, with research showing that it can explain 82% of the difference in users'
reported intent to use the META (Frank et al., 2009). Fig. 2 displays the final output. The beta (B), t, and p-values associated
with PLS-SEM hypotheses are shown in Table 6. There is evidence to support every one of the researchers' working hypoth-
eses. All of the four predicted factors—perceived usefulness (= 0.724, P0.001), perceived value (= 0.359, P0.01), perceived
ease of use (= 0.551, P0.01), and perceived ubiquity (= 0.672, P0.001)—were shown to significantly affect the desire to adopt
a metaverse system in education (META).

Table 6

The output of SEM.
H Relationship Path t-value p-value Decision
H1 PU — META 0.724 16.535 0.000 Supported**
H2 PV — META 0.359 10.712 0.003 Supported**
H3 PEOU — META 0.551 15.228 0.004 Supported**
H4 UBI - META 0.672 18.133 0.000 Supported**

Perceived Usefulness

Adoption of Metaverse
in

0.672%*
ived Ubiquity

R?=0.816

Perceived Ease of Use

Fig. 2. Structural model results
5.2 Analyzing the validity of hypotheses with machine learning

The study's objective will use classification techniques from machine learning to anticipate aspects of the given theoretical
model's underlying relationships (Alomari et al., 2019)—various techniques. AdaBoostM 1, Bayes Net, Logistic, LWL, One
R, and J48 were only some of the classifiers used in the prediction model's Weka-based validation process (version 3.8.3)
(Al-Rahmi et al., 2019; Almarzouqi et al., 2022 b,c). Table 7 reveals that when compared to other classifiers, J48 is superior
at determining if a learner would use a metaverse system (META). J48's prediction of META was 92.84 percent accurate
using 10-fold cross-validation. These results support hypotheses 1, 2, 3, and 4. When compared to other classifiers, this one
had the highest TP rate (.928), recall (929), and accuracy (.929). (.930).

Table 7
Predicting the META by PU, PV, PEOU, and UBIL
Classifier CCI1 (%) TP? Rate FP’ Rate Precision Recall F-Measure
BayesNet 85.48 854 .630 851 .855 .859
Logistic 86.55 .865 .665 .862 .862 867
LWL 86.42 .864 623 .865 .864 .864
AdaBoostM1 87.51 875 .654 .874 .878 877
OneR 88.43 .884 710 .880 .888 .889
J48 92.84 928 .863 930 929 928

!CCI: Correctly Classified Instances, *TP: True Positive, *FP: False Positive.

6. Discussion

Rather than relying on standard ML analyses, this study employed a hybrid model that integrates SEM-PLS with several other
methods. According to the research, users' intent to engage with the metaverse system was strongly supported by the ML
methodology. As opposed to SEM-PLS (R2=81.6%), ML analysis provides a more satisfactory explanation for the predictive
capacity showing (R2=92.8%). The results show a robust correlation between these characteristics: value, prevalence, sim-
plicity of use, and utility. It implies that individual traits and technological elements significantly impact students. According
to the findings, students who are more open to trying new things and using cutting-edge technology are more likely to embrace
metaverse environments. The current research has established a connection between adoption-based features and value per-
ception. The widespread availability of a metaverse system is greatly influenced by its ubiquity. Therefore, it is essential to
highlight and maintain these characteristics to ensure a rise in metaverse acceptance among students.

These findings corroborate earlier research suggesting widespread availability can encourage people to adopt new technolo-
gies. Thus, the current conceptual model has demonstrated that all students saw ubiquity as beneficial and significant while
considering whether or not to embrace a metaverse system. The findings are consistent with the literature, showing that these
factors significantly affect students' preferences, choices, and instructional practices (Akour et al., 2022), (Al-hawari &
Mouakket, 2010), and (Wixom & Todd, 2005). Furthermore, these studies suggest that students have favorable attitudes about
adopting innovative technology when they judge it as satisfying, culturally suitable, and exceptional (Al-hawari & Mouakket,
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2010), (Wixom & Todd, 2005), and (Ho et al., 2019). Also, those students who have a favorable outlook on adopting a
metaverse system place a high value on the attributes of ubiquity and believe they have a large and important impact.

6.1 Implications for Theory and Practice

For this study, we try a new tactic by using PLS-SEM and classification using machine learning strategies for the proposed
model. Besides its traditional usage in predicting a dependent variable, PLS-SEM has found use in testing conceptual models
that construct upon prior theoretical work (Ravikumar et al., 2022; Shwedeh et al., 2021; Salloum et al., 2021). Additional
benefits of supervised machine learning algorithms (Alomari et al., 2019) include making predictions about dependent varia-
bles using information about unrelated independent components. Furthermore, it is essential to remember that additional clas-
sification methods have been employed in the research. Exemplified are such techniques as decision trees, Bayesian networks,
rules of association, if-then-else rules, and neural networks. The decision tree J48 consistently performed better in several
tests compared to other standard classifiers. To underline, we used the independent variable with the highest statistical signif-
icance to divide the sample into subsamples with comparable characteristics (Alomari et al., 2019). To determine the coeffi-
cients' statistical significance, subsamples were randomly picked using PLS-SEM. (a nonparametric approach) The ML model
is clearly superior when comparing the ML model to the PLS-SEM model. The ML architecture's prowess at revealing non-
linear relationships between the theoretical model's influencing components is the primary reason ML analysis has such im-
pressive predictive potential.

6.1 Applications to Management

The study's findings are still applicable to teaching today. The perceived value of those technologies significantly impacts
students' intrinsic desire to engage with metaverse technologies in their own eyes. Similarly, they think differently of anything
depending on how simple and helpful they find the underlying technology. Because of this, educators and technology advo-
cates should provide students the opportunity to experience the allure of the metaverse system for themselves, emphasizing
both individual qualities and technological advancements (Dahu et al., 2023; Ravikumar et al., 2023). As time goes on, kids
will become more enthusiastic about using the metaverse system, leading to even more significant gains in the classroom.
Academics' use of technology and their requirements for it may be influenced by factors such as their personal preferences,
pedagogical stances, and the extent to which their peers influence them.

7. Conclusion and Future Works

The world's economic, engineering, and educational systems will all be affected by the metaverse system. New technologies
play an integral role in today's classrooms, enhancing instruction. The world is anticipating revolutionary new technologies
in light of the recent announcement by the Facebook creator, who rebranded the social networking service as Metaverse or
Meta World. Rather than the Internet, this new virtual reality world will catalyze novel approaches to education. With the
potential benefits of the metaverse system for education in mind, this research examined the attitudes and motivations of Gulf-
area college students toward using a metaverse. The inclination for invention was strongly influenced by students' views on
the metaverse's use and practicality. This paper discusses the theories of technology adoption by suggesting that users' esti-
mations of the benefits and ease of use of a new technology play a significant role in whether or not it is adopted. These results
agree with those of other research efforts. Furthermore, it can show how pupils feel about cutting-edge tools for learning. The
present investigation is not without its limitations. To begin, there is a significant area for improvement in the conceptual
model because it only considers two of the essential factors: one's level of creativity and the satisfaction one receives from
coming up with original solutions to issues. Secondly, to simplify the measurement method and zero in on the two most
important factors that influence both the perceived value and the perceived ubiquity of a given topic, a single PEOU or PU
framework was all that could be used for the TAM construct. Third, more students may be able to participate because the poll
was spread online and through social media. The versatility of the metaverse's application is the fourth advantage. This re-
search is limited to institutions where the metaverse system can significantly impact classroom instruction.
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