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�is study examined the factors a�ecting learners’ adoption of an educational metaverse platform using an extended UTAUT
(uni�ed theory of acceptance and use of technology) model and incorporating perceived risk. Data were derived from a survey of
495 respondents from China and analyzed using structural equation modeling. �e results revealed that (i) performance ex-
pectancy, e�ort expectancy, social in�uence, and facilitating conditions had signi�cantly positive e�ects on learners’ satisfaction
with the Eduverse; (ii) learners’ satisfaction had a positive e�ect on their continued usage intention; (iii) learners’ intention to use
the Eduverse was reduced after they perceived risks. Our study provided empirical evidence of the validity of the UTAUTmodel in
explaining learners’ adoption of the Eduverse. Our �ndings have signi�cant practical implications for enterprises, educational
institutions, and governments.

1. Introduction

�e COVID-19 pandemic has compelled many educational
institutions to switch abruptly from traditional attendance-
based education to online distance education to avoid face-
to-face interactions [1]. Depending on the mode of delivery,
online distance education can be either asynchronous or
synchronous [2]. Both types of online learning occur in two-
dimensional (2D) web-based virtual environments, in which
digital windows only have length and width, but no
thickness or depth [3]. Asynchronous online learning
platforms (such as Moodle and Blackboard) a�ord �exible
communication between learners and educators at any time
and from anywhere [4], thus allowing learners to engage
deeply with complex study materials [5]. Synchronous
online learning platforms (such as Zoom, Adobe Connect,
and VooV Meeting) enable instantaneous interaction
between learners and educators, thus stimulating learner
engagement in the class [6]. �e �exibility, accessibility, and
a�ordability of 2D e-learning platforms enable them to serve

as an alternative for o£ine modes of pedagogical delivery;
they have even been described as a “panacea” for problem-
facing education during the COVID-19 crisis [1].

However, applying 2D e-learning platforms in educa-
tional settings also has well-documented limitations in-
cluding inattention, inactivity, emotional isolation, poor
self-perception, and so on. In particular, learners are ex-
posed to more distractions when taking online courses than
during teacher-supervised classes, mainly due to their un-
avoidable multitasking behavior. For example, online stu-
dents have a tendency to use their electronic devices to
perform other tasks during class, resulting in low course
completion rates [7] and poor academic performance [8]. In
addition, online learners may not be highly self-motivated to
interact, as 2D learning tools con�ne them to passive par-
ticipation [6]. Both learners and educators may feel emo-
tionally isolated from the learning environment and have
great di©culty expressing their real-time emotions (except
for sending emojis) [2]. Moreover, self-perception is low in
users of 2D learning platforms since they may see themselves
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represented as disembodied entities through a live webcam
or an image [3]. .ese problems associated with 2D online
learning can be alleviated by three-dimensional (3D)
immersive spatial environments powered by the metaverse.

.e metaverse is a 3D-based virtual environment where
users can interact with virtual space, digital objects, and
people via configurable digital bodies called avatars [1–4]. It
utilizes multisensory immersive technology referred to as
extended reality (XR), and includes virtual reality (VR),
augmented reality (AR), and mixed reality (MR) [3]. .ese
technologies enable multimodal metaverse interactions with
virtual world and digital avatars, thus alleviating the
aforementioned problems of 2D e-learning platforms. In
particular, 3D systems such as XR can provide superior
auditory and spatial experiences compared with 2D systems
[9], thus producing a higher level of immersion through the
spatial distribution of sound, which acts as a powerful
medium for user attention attraction [3]. XR systems not
only allow passive sensory inputs but also encourage active
interactions with virtual objects through various motion
controllers and wearable devices [10]..is capability renders
users active rather than passive learners in any educational
experience [3], thus fostering a learning culture of inclusion
and improving users’ self-perception [11].

.e metaverse can be applied to various fields such as
politics, economics, social sciences, cultural studies, and
education [12–14]. .e application of this technology in
educational settings has become a reality in many countries
and has proven improved learners’ online learning perfor-
mance [15–17]. However, what factors affect the acceptance
and adoption of the educational metaverse (hereinafter
referred to as the “Eduverse”) as seen from learners’ per-
spectives is still an unanswered question.

To explain users’ technology acceptance behavior, prior
researchers developed several theories and models, most of
which were reviewed, compared, and integrated by Ven-
katesh et al. into a more complete model called the unified
theory of acceptance and use of technology (UTAUT)
[16, 18]. .e UTAUTmodel is considered as one of the best
developed and powerful technology acceptance theories
[19, 20]. .e objective of this study, therefore, is to explore
factors that influence learners’ adoption of the Eduverse
based on an extended UTAUT model. To this end, we
conducted a survey using data from a sample of 495
Chinese respondents. We employed structural equation
modeling (SEM) to investigate the structural relationship
between each of the items on the UTAUT and adoption of
the Eduverse. We also considered the role of perceived risk
in users’ intention to continue using this metaverse
platform.

.e remainder of this article is structured as follows.
Section 2 reviews the prior literature related to the Eduverse
and the UTAUT. Section 3 presents the application of the
UTAUT theory to the Eduverse and states the research
hypotheses. Section 4 describes the development of our
measures, the survey procedure, and the data collection
process. Section 5 presents the empirical results. Section 6
provides the conclusions and implications of our research,
finishing with directions for future studies.

2. Literature Review

2.1. ,e Eduverse: Educational Applications of the Metaverse.
Although education is essential for economic and social
development, its fundamental structure and practices re-
main largely unchanged despite numerous innovations in
digital technologies [21] (pp. 149). However, the metaverse
has the potential to bring about a paradigm shift in online
education. Several attributes that set it apart from other 2D
e-learning tools include interactivity, corporeity, and per-
sistence. In the Eduverse, users interact with each other in a
virtual online environment without limitations of space and
time, which makes learning activities more collaborative,
although autonomous learning is also possible. In the
Eduverse, the construction of online identity is achieved by
avatars, the virtual entities that represent users. Although it
is a virtual world, it is subject to the laws of physics and has
limited resources; this is the corporeity element. In the
Eduverse, the virtual world continues to exist and function
even when users log out of the metaverse platform, and the
saved information can be retrieved when they reconnect; this
is the persistence element [22, 23].

.e Eduverse can be helpful in problem-based learning
(PBL) and learner-centered teaching (LCT). .e PBL ap-
proach is effective in achieving learning objectives [24]. .is
approach is especially useful in the Eduverse where learners,
represented by avatars, must provide solutions to various
problems. Educators pose challenging questions that
learners, as avatars, must examine and answer in collabo-
ration with other students, which can strengthen their
teamwork skills and enhance their interest in learning [25].
According to constructivist theory, the subject of learning
should be the learners themselves rather than the knowledge
being taught [26]. Research has shown that utilizing the
Eduverse can pave the way for LCT by encouraging both
collaborative and autonomous learning [22, 27].

.e use of the Eduverse for PBL and LCT can provide
educational benefits in various educational settings and
subjects such as mathematics [28], aircraft maintenance
simulation [29], medical teaching [30], and science, tech-
nology, engineering, and mathematics (STEM) education
[31]. However, the use of the Eduverse is accompanied by
potential risks, which include (i) damage to physical health,
(ii) damage to mental health, (iii) moral concerns, and (iv)
privacy impingement. On the physical level, VR-based
technologies are associated with health concerns like diz-
ziness, sickness, and nausea [32]. AR-based technologies in
the metaverse can distract users’ attention from the real
world and may lead to harmful accidents. On the psycho-
logical level, information overload, weak social connections,
and possible traumatic experiences in the VR or AR envi-
ronment may harm users’ mental health [33]. On the moral
level, since users occupy virtual space when using the
Eduverse, their sense of right and wrong may be reduced
when they violate cultural norms or even commit crimes
[34]. In terms of privacy, personal information like bio-
metric data may be disseminated and used for commercial
purposes. Context-aware AR may capture information
about the surrounding environment, causing a violation of
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volumetric privacy. In addition, geolocation tracking may
reveal intimate personal information and lead to an invasion
of physical privacy [35]. Figure 1 illustrates the technologies,
features, applications, and potential risks of the Eduverse.

2.2. VR/AR/MR in Education. .e development of the
metaverse is highly dependent on the advances in its un-
derlying technologies such as VR, AR, and MR [3]. To create
a fully immersive experience, the metaverse needs tech-
nologies that can ensure an entirely simulated experience in
virtual environments, which can be delivered by the VR, AR,
and MR technologies [3, 12]. Although VR and AR are
different in terms of the extent of immersion [36, 37], they
share three key features: immersion, presence, and en-
gagement [38]. Immersion, a quantifiable description of a
system’s technical capabilities, means the extent to which the
VR/AR/MR technology can deliver an environment where a
user can have a sense of reality [39, 40]. Presence refers to the
user’s sense of being in the simulated reality, and it is more
about how the users perceive reality [41–43]. Engagement,
divided into behavioral, emotional, and cognitive engage-
ment [44], refers to the combination of increased interest,
concentration, and enjoyment that learners experience
[45, 46].

In view of the above characteristics of VR/AR/MR, the
application of them in education has been found to have
positive effects on improving learning outcomes. First, the
immersion feature of VR/AR/MR can be helpful in im-
proving learning efficiency since it allows learners to both
mentally and emotionally engage in the simulated real-life
situations [47, 48]. In addition, since VR/AR/MR learning
scenarios enable on-demand repetition, the immersive ex-
periences can improve students’ absorption and under-
standing of knowledge [46, 49].

Second, the presence feature of VR/AR can enhance
experiential learning by involving a broad spectrum of
sensory-motor interactions, which would otherwise be in-
accessible in real life because of high costs or risks [50].
When comparing the level of presence that VR and MR can
produce in the learning process, Allcoat et al. found that the
former produced a higher sense of presence than the latter,
suggesting that VR led to higher levels of immersion [43].

.ird, the engagement feature of VR/AR/MR, referring
to “the extent to which a learner applies a level of attention
and curiosity to a situation to achieve a desirable result” [46],
has been found to increase happiness, motivation, and long-
term dedication [49]. In a study conducted by Marks and
.omas [51], they found that 71.5% of subjects reported
enhanced learning performance when they used VR/AR for
the first time. .erefore, they suggested that higher
education institutions should invest in VR/AR technologies
[51]. Lindgren et al. found that studying physics in an MR
educational environment led to higher levels of engagement,
more positive learning attitudes, and higher learning gains
than traditional desktop-based computer simulations [48].
Tang et al. found that MR significantly improved students’
abilities in geometric analysis and creativity in
learning design subjects [52]. Similarly, Allcoat et al. found

that both VR and MR could contribute to higher levels of
engagement compared to traditional learning methods, and
the former produced higher levels of positive emotions than
the latter [43].

However, VR/AR/MR on its own does not ensure
positive learning outcomes [53, 54], and factors that affect
the effectiveness of VR/AR/MR in education have been well
documented in the literature. Based on the presence theory
[55] and regulatory focus theory [56], Sun et al. [57] found
that promotion focus (i.e., the tendency focuses on the
positive presence) positively affects students’ satisfaction,
perceived efficiency, and overall usability perception toward
VR-based learning, whereas involvement (i.e., a psycho-
logical state that focuses an individual’s attention on a co-
herent set of activities) and promotion focus positively affect
students’ perceived effectiveness of VR. Portman et al. [58]
and Potkonjak et al. [59] found that students’ multisensory
experiences, the quality of teaching content, and the ade-
quacy of realistic dynamic interactions can affect the ef-
fectiveness of VR/AR. In addition, Kim et al. [60] found that
sensory immersion, VR technology recognition, realism,
learning necessity and satisfaction, and continuous usage
intention are positively correlated with the learning out-
comes of VR. Students’ personality traits, such as consci-
entiousness, extraversion, and openness, are also proved to
be positively correlated with the learning effects of VR [60].
Asad et al. reported that the user-friendliness of the VR
technology ensures its implementation, thus enhancing
experiential learning [49]. Tegoan et al. mentioned that
although MR could enhance language learning, its effec-
tiveness could be affected by privacy concerns, expensive
costs, etc. [54].

Other studies employed theories related to technology
acceptance to explore factors affecting learners in the edu-
cational environment to which VR, AR, and MR technol-
ogies are applied. Based on the technology acceptance model
(TAM), Singh and Lee [61] found that the playfulness and
usefulness of a VR system are positively correlated with
students’ attitude and usage intention toward VR. Similarly,
Abd Majid and Mohd Shamsudin [62] also found that the
perceived usefulness of VR has a significant influence on
students’ attitude and intention to use VR, whereas per-
ceived ease of use is not significantly associated with their
attitude toward VR. Shen et al. [36] found that perceived
usefulness, price value, and playfulness are determining
factors for students’ adoption and use of VR/AR. Rasimah
et al. noticed that researchers usually merge other constructs
that are deemed appropriate for technology acceptance with
the basic TAM model [40]. .erefore, their study synthe-
sized 27 different factors into four types of constructs that
affect the acceptance of AR/MR after they undertook a
systematic literature review of 26 previous studies, that is,
productivity-oriented factors, entertainment factors, esthetic
values, and overall system evaluation.

Based on the UTAUT model, Šumak et al. [63] found
that performance expectancy and social influence are sig-
nificantly correlated with learners’ attitudes toward using a
VR system. Social influence and learners’ attitudes were
proved to have a significant influence on their behavioral
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intention [63]. Facilitating conditions and learners’ behav-
ioral intention were shown to have significant effects on their
actual use of VR [63]. Similarly, Ali et al. [64] presented that
effort expectancy, performance expectancy, facilitating
conditions, social influence, hedonic motivation, price value,
and habit are all significantly correlated with learners’ ac-
ceptance and usage of VR. Chiao et al. [65] modified the
UTAUT model and found that effort expectancy, perfor-
mance expectancy, social influence, and interaction directly
affect learners’ intention to use VR and indirectly affect their
actual use of VR, whereas facilitating conditions only di-
rectly affect their actual use of VR.

In summary, although VR/AR/MR is being applied to
the field of education, the technology itself is not a panacea.
Jensen and Konradsen [66] proposed that the lack of content
and insufficient hardware capabilities constitute two main
barriers that may limit its effectiveness and reduce user
acceptance. .erefore, these problems needed to be solved if
Eduverse is ever to become reality [67]. Further research is
also needed to investigate the determinant factors of users’
adoption of Eduverse.

2.3. UTAUT: ,e Unified ,eory of Acceptance and Use of
Technology. .eories related to technology acceptance have
been proposed, and various frameworks have been devel-
oped to provide insight into users’ intention to adopt and
behavior related to innovative technologies [68]. .e

evolution of technology acceptance theories has progressed
since the early twentieth century and has been dominated by
eight theoretical models, namely, (i) the model of PC uti-
lization (MPCU) [69], (ii) the theory of reasoned action
(TRA) [70], (iii) innovation diffusion theory (IDT) [71], (iv)
the theory of planned behavior (TPB) [72], (v) the moti-
vational model (MM) [73], (vi) the technology acceptance
model (TAM) [74], (vii) social cognitive theory (SCT) [75],
and (viii) a combined TPB and TAM (C-TAM-TPB) model
[76]. However, these exploratory models vary widely and
have limitations in terms of harmonization, which may
cause confusion among researchers and those who interpret
their findings [17, 32]. .erefore, Venkatesh et al. [18] in-
tegrated these older theories into a unified framework
known as the UTAUT model [18].

.e UTAUT model identifies four core constructs as
direct determinants of users’ adoption of technologies:
performance expectancy (PE), effort expectancy (EE), social
influence (SI), and facilitating conditions (FC), all of which
are moderated by users’ age, experience, and gender, and the
voluntariness of use [18]. Compared with the aforemen-
tioned eight theories, which explained 17%∼42% of variance
in usage intention and behaviors related to technologies, the
UTAUTmodel, with the highest explanatory power of 70%,
is more effective in analyzing technology acceptance [19].

Considering the power and effectiveness of the UTAUT,
researchers have frequently employed it as a theoretical lens
to conduct empirical studies on a range of technologies.
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Figure 1: Educational applications of the metaverse: the Eduverse.
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Systems examined by researchers using the UTAUT can be
classified into four categories, as defined by Williams et al.
[77]: (i) general-purpose systems such as information sys-
tems [78, 79], internet banking systems [80], e-government
services [81], and web-based virtual M-learning systems
[82]; (ii) specialized business systems such as electronic
medical record systems [83] and picture archiving and
communication systems [84]; (iii) communication systems
such as mobile commerce [85] and automated feedback
systems [86]; and (iv) office systems such as computer-
assisted audit techniques [87]. Figure 2 illustrates the evo-
lution, constructs, strengths, and applications of the UTAUT
model.

Although the UTAUT model has been extensively
applied to reveal factors that affect users’ behavior and
intention to use various technologies, it has not been
utilized to explore learners’ adoption of the metaverse,
although this technology has provoked researchers’ in-
terests in terms of its potential application in various ed-
ucational settings [88].

Until very recently, to the best of our knowledge, only
two empirical studies have been conducted regarding
adoption of the metaverse in educational settings. Akour
et al. published a paper on February 13, 2022, that inves-
tigated the determinants of students’ adoption of the
Eduverse in higher educational institutions in the Gulf area
[22]. Suh and Ahn published a paper on March 7, 2022, that
analyzed the attitude, behavioral intention, and actual usage
of the Eduverse by Korean elementary school students [27].
.e empirical analyses in both papers were based on the
TAM. However, the TAM has several limitations: (i) it fails
to examine the relationship between usage attitude and
intention; (ii) it only investigates external variables related to
perceived ease of use and usefulness; and (iii) it fails to
provide a comprehensive understanding of individuals’
perspectives on novel technologies [23, 44, 45]. To fill this
research gap, we utilize the more complete UTAUTmodel to
test the direct effects of PE, EE, SI, and FC on learners’
adoption of the Eduverse, extending the base model by
incorporating perceived risk, which affects intention to use
the Eduverse.

3. Theory and Hypothesis Development

3.1.,eEduverse and theUTAUT. According to the UTAUT
model, the four essential determining components of usage
intention are PE, EE, SI, and FC. In the context of the present
study, PE represents the degree to which using the Eduverse
benefits learners in performing learning activities [18]. In
particular, PE is composed of four subconstructs: (i) per-
ceived usefulness, which means that learners believe that
adoption of the Eduverse can improve their learning effi-
ciency; (ii) extrinsic motivation, which means that learners
perceive added value in adopting the Eduverse; (iii) relative
advantage, which captures learners’ belief that adopting the
Eduverse is better than using previous e-learning tools; and
(iv) outcome expectation, which indicates that learners
anticipate a sense of pleasure and accomplishment after
using the Eduverse [89].

EE captures learners’ expectations about how easy it is to
use the Eduverse [18]. In particular, EE is composed of three
subconstructs, including perceived ease of using the Edu-
verse, complexity, and actual ease of using the Eduverse [89].

SI is the extent to which learners perceive that as im-
portant as others believe they should use the Eduverse [18].
In particular, SI can be divided into four subconstructs: (i)
subjective norm, which represents the influences of signif-
icant others (e.g., family members and friends) on learners’
decision-making about whether to use the Eduverse; (ii)
celebrity endorsement; (iii) social factors, which include the
effects of cultural and social norms on learners’ usage of the
Eduverse; and (iv) image, which represents learners’ belief
that adopting the Eduverse can benefit them in improving
their social image and relations [89].

FC refers to learners’ perceptions of the technical and
organizational resources that can support their use of the
Eduverse [18]. In particular, FC includes three subcon-
structs: facilitating conditions, perceived behavioral control,
and compatibility with the technology [89].

3.2. Satisfaction. A key motivation for users to continue
using products or brands is that those products or brands
meet their needs, goals, and values [90]. In marketing terms,
after using a product, users develop positive or negative
attitudes toward it or its brand [91]. Satisfaction strongly
influences the formation of these attitudes. Most early
studies on satisfaction utilized the expectation-dis-
confirmation model, in which users compare expected and
perceived cognitive experiences to determine their own
satisfaction or dissatisfaction [92, 93]. Satisfaction ensues
when specific attributes of an experience perceived by users
are higher than their expectations; dissatisfaction is believed
to be caused by the actual experience failing to meet ex-
pectations [94, 95].

Satisfaction is an important determining factor in users’
acceptance of information technologies [96, 97]. In the
process of learners’ using the Eduverse, PE, EE, SI, and FC
directly determine the quality of their experience. Previous
studies have shown that users’ experience usually affects
their satisfaction [91]. PE refers to the degree to which users
perceive emerging technologies to improve their work
performance [18]. In the field of education, metaverse
provides users with a vivid and immersive learning expe-
rience, which can improve the quality of user interaction
with virtual elements. In this way, Eduverse enables users to
effectively handle learning tasks [98]. .e users of Eduverse
will have a more positive evaluation of the platform because
of the improvement in their learning efficiency. .erefore,
we present the following hypothesis:

H1: Performance expectancy positively affects learners’
satisfaction with the Eduverse.

.e ease of use of new technologies is another deter-
mining factor of user satisfaction [99]. In the Eduverse
platform, knowledge is easier to understand since it is re-
alistically displayed through virtual reality and other in-
teractive technologies. Moreover, the Eduverse platform
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itself is built by imitating the real world. Even in the virtual
world, users can learn in a way that is in accordance with
their prior experiences, so they are more likely to be satisfied
with the easy usage of Eduverse. .erefore, we present the
following hypothesis:

H2: Effort expectancy positively affects learners’ sat-
isfaction with the Eduverse.

As for the SI, in some studies, social influence is con-
sidered to be similar to social norms [100]. People’s behavior
is influenced by their social groups. People use products and
brands that they believe are a good match for them and
represent who they are in the eyes of others [101]. Con-
sumption in line with social norms satisfies the social needs of
consumers. .erefore, we present the following hypothesis:

H3: Social influence positively affects learners’ satis-
faction with the Eduverse.

FC refers to the expected level of organizational and
technical infrastructure that can support the use of tech-
nology [18]. In the process of using the Eduverse platform,
whether users can get immediate support can affect their
evaluation of it [102]. .at is, if users can get the help
provided by the platform in the face of any possible

difficulties, they will have a positive evaluation of the
platform. .erefore, we present the following hypothesis:

H4: Facilitating conditions positively affect learners’
satisfaction with the Eduverse.

3.3. Continued Usage Intention. .e empirical study of
Fornell et al. [98] showed that satisfaction has a strong
impact on users’ repeated purchase of services or goods.
According to expectation confirmation theory, users’ con-
tinued intention to purchase a certain product or service
largely depends on their satisfaction with previous pur-
chases; low satisfaction may lead users not to use the product
or service anymore [99]. At the same time, with the im-
provement of information systems, many empirical studies
have tested factors that affect users’ intention to continue to
use a certain information system based on satisfaction
[103, 104]. For example, Deng developed and tested a re-
search model to investigate the effects of users’ experiences
with information technology on their satisfaction with and
continued intention to use the technology [102]. Jin et al.
[105] conducted an empirical study to investigate why users
continue to answer questions in online communities, sim-
ilarly finding that users’ continued intention to use these
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forums was directly influenced by their satisfaction.
.erefore, we present the following hypothesis:

H5: Learners’ satisfaction with the Eduverse positively
affects their intention to continue using it.

3.4. Perceived Risk. .e concept of perceived risk was first
proposed by Bauer in 1960 and has since been widely used in
various research studies [106, 107]. In the context of elec-
tronic services, perceived risk is usually defined as possible
loss, such as psychological loss or loss of property or privacy,
when the expected result is produced [108]. .e web and
mobile platforms are considered risky and uncertain because
they are vulnerable to hacking and information leaks; this
risk and uncertainty influence user behaviors [89] and in-
crease pressure during decision-making. As a result, people
tend to avoid such risk [109], choosing to stay away from its
sources. .erefore, even if users are satisfied with a product
in the process of using it, their trust in the service provider
may be compromised due to perceived risk, thus affecting
their intention to continue using it [110]. .erefore, we
present one final hypothesis:

H6: Learners’ intention to continue to use the Eduverse
will be reduced due to perceived risk.

4. Research Methodology

4.1. Measures. All scales were developed based on the
constructs mentioned in the literature review above. PE, EE,
FC, SI, and continued usage intention were measured using
three items based on the scales of Madigan et al. [111].
Satisfaction was measured using three items based on the
scales of Shiv and Huber [112]. Perceived risk was measured
using three items taken from the scales of Wei et al. [89].

4.2. Survey Procedure and Data Collection. .e procedure of
our experiment was as follows. First, we performed a pretest
to ensure the reliability of our questionnaire items. .ere
were 45 pretest participants chosen among Chinese uni-
versity students majoring in marketing who provided
feedback about the questionnaire, based on which we
amended the questionnaire and created our final formal
survey. Second, to collect data, we recruited volunteers who
were willing to participate in our experiment from a uni-
versity in China in which smart classrooms are equipped
with holographic projectors.

.ird, we invited a well-known smart classroom con-
struction company to explain the concept, features, usage
methods, and application effects of the smart classroom to
the students. Students viewed several application scenarios
of technologies related to Eduverse such as 5G, VR, AR, and
MR in future educational settings by means of PowerPoint
presentations and video demonstrations. .e reason that we
asked this company to explain Eduverse was that it was
responsible for the construction and design of the smart
classroom; therefore, its technical descriptions would be
more professional. To ensure that its explanations fit our

research theme, we discussed and approved all the infor-
mation given by the company.

Fourth, the subjects were required to answer the ques-
tionnaire after the presentation. In the questionnaire, par-
ticipants were first asked whether they understood the
educational metaverse platform. .ey were then asked to
rate the technology on scales related to PE, EE, SI, FC,
satisfaction, continued intention to use the technology,
perceived risk, and continued intention to use the tech-
nology depending on perceived risk. Demographic infor-
mation was also collected on subjects’ gender, age, income,
and occupation.

Finally, 552 questionnaires were collected, and after
deleting the responses of 34 respondents who indicated that
they did not understand the Eduverse, we utilized 495 valid
questionnaires in the analysis. RMB 2 was paid to each
participant, and after finishing the questionnaire, all par-
ticipants received gift certificates. .e validity of the de-
veloped scales was tested by the principal component
analysis using SPSS 22.0, and Amos 24.0 was used to test our
measures and structural model.

4.3. Demographics. In the main survey, 495 completed
questionnaires were included in the analysis. Specific de-
mographic information for all respondents is shown in
Table 1. .e research subjects were mostly undergraduate
students under the age of 20 or between 21 and 30 years old,
although the sample also included 9 master’s and doctoral
students. .e respondents were mainly women (n� 341,
68.9%).

5. Empirical Results

5.1. Model. In order to verify the reliability and validity of
the measures used in this study, we calculated Cronbach’s α
and conducted a principal component analysis. .e results
are shown in Table 2.

SEM and Amos 21 were used to analyze the research
data. .e model showed a good fit for the sample data
(χ2 � 376.541, df� 120, χ2/df� 3.138, p< 0.05, comparative
fit index (CFI)� 0.970, normed fit index (NFI)� .957,
Tucker–Lewis index (TLI)� 0.962, root mean square error of
approximation (RMSEA)� 0.066, and root mean residual
(RMR)� 0.089).

Construct validity was determined by calculating con-
vergent and discriminant validities..e results for the model
are shown in Table 3. All items showed convergent validity
with statistically significant (p< 0.01) factor loadings [113]
and standardized factor loadings above 0.70 with critical
ratios above 2.57 [114].

.e discriminant validity of the measured constructs was
assessed as suggested by Fornell and Larcker [114]. .e
results showed that the square root of the average variance
extracted (AVE) for each factor was greater than its cor-
relation with other factors, as presented in Table 4. .ere-
fore, discriminant validity was supported for all pairs of
constructs.
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5.2. Testing Hypotheses on Structural Model. .e results of
the test of the overall structural model indicate a good model
fit (χ2 � 459.401, df� 124, χ2/df� 3.705, p< 0.05, CFI� 0.961,
NFI� 0.948, TLI� 0.952, RMSEA� 0.074, and
RMR� 0.128). .e results of hypothesis testing are shown in
Table 5. All hypotheses were accepted. First, hypothesis 1,
which explored whether performance expectancy positively
contributes to learner’ s satisfaction with the Eduverse, is
supported (H1, C.R.� 3.732, p � 0.000). Second, the results
show that effort expectancy positively contributes to learner’
s satisfaction with the Eduverse (H2, C.R.� 3.002,
p � 0.003). .ird, both social influence (H3, C.R.� 4.026,
p � 0.000) and facilitating conditions (H4, C.R.� 5.604,
p � 0.000) positively affect learners’ satisfaction with the
Eduverse. In addition, learners’ satisfaction with the Edu-
verse shows positive effects on their intention to continue
using it (H5, C.R.�13.579, p � 0.000).

5.3. Effect of Perceived Risk. After carrying out the first step
of determining intention to continue using this technology,
we reminded respondents that they needed to input personal
information, including their names, mobile phone numbers,
school numbers, and student numbers, for verification when
logging on to the metaverse educational platform. .en, we
measured perceived risk. Finally, we conducted a second
analysis of intention to continue using the technology and
calculated the difference between the responses before and
after the introduction of perceived risk. Respondents were
then classified according to perceived risk. In an indepen-
dent sample t-test, a significant difference in mean values
was found between intention to continue using the platform
before (M� −0.323) and after (M� −0.897) learning about
perceived risk (t� 5.197, p< 0.05) (see Figure 3). .is in-
dicates that the learners’ desire to continue to use it de-
creased after they perceived the risk. Although they may

Table 1: Demographic characteristics of research participants.

Description Frequency Percent

Gender Male 154 31.1
Female 341 68.9

Age

≤20 212 42.8
21–30 274 55.4
31–40 9 1.8
41–50 0 0
≥51 0 0

Monthly household income

<RMB 3000 133 26.9
RMB 3000–6000 190 38.4
RMB 6000–9000 28 5.6
>RMB 9000 45 9.1

Total 495 100.0

Table 2: Results of component analysis.

Construct Item
Component

Cronbach’s α
1 2 3 4 5 6

Usage intention
UI2 0.870 0.115 0.170 0.165 0.093 0.222

0.912UI3 0.848 0.171 0.171 0.116 0.133 0.166
UI1 0.834 0.033 0.217 0.203 0.058 0.245

Social influence
SI2 0.133 0.845 0.199 0.204 0.246 0.170

0.925SI1 0.100 0.801 0.220 0.259 0.245 0.125
SI3 0.140 0.766 0.256 0.218 0.267 0.146

Satisfaction
S3 0.233 0.285 0.794 0.211 0.234 0.201

0.932S2 0.261 0.248 0.779 0.227 0.199 0.253
S1 0.258 0.221 0.752 0.238 0.300 0.165

Performance expectancy
PE2 0.175 0.215 0.187 0.831 0.231 0.174

0.902PE3 0.166 0.306 0.277 0.760 0.203 0.173
PE1 0.260 0.205 0.172 0.729 0.230 0.276

Effort expectancy
EP2 0.112 0.353 0.264 0.250 0.786 0.207

0.922EP3 0.098 0.352 0.237 0.254 0.781 0.242
EP1 0.173 0.318 0.271 0.261 0.739 0.265

Facilitating conditions
FC2 0.330 0.086 0.108 0.132 0.177 0.825

0.881FC3 0.161 0.184 0.204 0.189 0.216 0.801
FC1 0.278 0.186 0.265 0.295 0.182 0.699

Eigenvalue 2.798 2.785 2.526 2.526 2.501 2.451
Variance explained 15.546 15.474 14.034 14.032 13.892 13.617
Variance (cumulative) 15.546 31.021 45.055 59.087 72.979 86.596
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have been satisfied with the Eduverse platform, their will-
ingness to continue to use it decreased after perceiving the
risk.

Table 3: Results of measurement model.

Construct and item SL SE CR P-
value

Performance expectancy (PE)
PE1: I find the metaverse educational platform to be useful for my study purposes. 0.826 N/A N/A 0.000
PE2: Using the metaverse educational platform makes it easier for me to achieve my study goals. 0.898 0.046 24.307 0.000
PE3: Using the metaverse educational platform improves my learning efficiency. 0.887 0.047 23.925 0.000
Social influence (SI)
SI1: People who are important to me would think that I should use the metaverse educational platform. 0.852 N/A N/A 0.000
SI2: People whose opinions I value would like me to use the metaverse educational platform. 0.911 0.038 27.434 0.000
SI3: People who influence my behavior would think that I should use the metaverse educational platform. 0.927 0.039 28.267 0.000
Effort expectancy (EE)
EE1: My interaction with the metaverse educational platform is clear and understandable. 0.908 N/A N/A 0.000
EE2: I think the metaverse educational platform is easy to use. 0.949 0.030 37.297 0.000
EE3: Learning to use the metaverse educational platform is easy for me. 0.942 0.030 36.548 0.000
Facilitating conditions (FC)
FC1: .ere are online resources to show me how to use the metaverse educational platform. 0.865 N/A N/A 0.000
FC2: .ere are online customer service providers to show me how to use the metaverse educational
platform. 0.837 0.042 22.559 0.000

FC3: .ere are online customer service providers to help me when I have difficulties with using the
metaverse educational platform. 0.824 0.044 22.061 0.000

Satisfaction (S)
S1: I feel satisfied while experiencing the metaverse educational platform. 0.871 N/A N/A 0.000
S2: I feel happy while experiencing the metaverse educational platform. 0.918 0.034 29.652 0.000
S3: I feel good while experiencing the metaverse educational platform. 0.934 0.025 30.629 0.000
Usage intention (UI)
UI1: I intend to continue to use the metaverse educational platform. 0.882 N/A N/A 0.000
UI2: I want to continue to use the metaverse educational platform. 0.926 0.037 28.952 0.000
UI3: I would like to continue to use the metaverse educational platform. 0.839 0.041 24.722 0.000
Note. SL, bootstrap standardized loadings; SE, standard error; CR, critical ratio.

Table 4: Results of correlation analysis and discriminant validity assessment.

AVE FE EE FC SI S UI
FE 0.758
EE 0.702 (0.493) 0.871
FC 0.660 (0.436) 0.651 (0.424) 0.709
SI 0.680 (0.463) 0.790 (0.624) 0.550 (0.303) 0.805
S 0.681 (0.464) 0.708 (0.501) 0.659 (0.434) 0.685 (0.469) 0.825
UI 0.535 (0.286) 0.418 (0.175) 0.652 (0.425) 0.409 (0.167) 0.593 (0.352) 0.780
Note. Figures on diagonal line represent AVE, and figures in parentheses are squares of correlation coefficients.

Table 5: Results of hypothesis testing.

Hypothesis Path Estimate SE C.R. P Results
H1 PE⟶ S 0.234 0.063 3.732 0.000 Accepted
H2 EE⟶ S 0.168 0.056 3.002 0.003 Accepted
H3 SI⟶ S 0.210 0.052 4.026 0.000 Accepted
H4 FC⟶ S 0.321 0.057 5.604 0.000 Accepted
H5 S⟶UI 0.523 0.039 13.579 0.000 Accepted

–.323

–.897–1

–0.8

–0.6

–0.4

–0.2

0
No risk perceived Risk perceived

Differences in continuous usage intention

Figure 3: Differences in continued usage intention before and after
learning of the possible risk.
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6. Discussion and Conclusions

.is study based on the UTAUT model examined factors
affecting learners’ adoption of and intention to continue
using an educational metaverse platform in China. We also
assessed the effect of perceived risk on learners’ intention to
continue using the platform through SEM. In a sample of
495 questionnaire responses collected from students at a
university in China, performance expectancy, effort ex-
pectancy, social influence, and facilitating conditions had
significantly positive effects on learners’ satisfaction with the
Eduverse. In line with the findings of previous research, we
verified that learners’ satisfaction has a positive effect on
their intention to continue using the technology. In addition,
the effect of perceived risk was also confirmed. After
reminding learners of the risks, such as the need to provide
personal information when registering on an Eduverse
platform, even those with high satisfaction showed less
inclination to continue using the Eduverse platform.

Our research results provided significant theoretical and
practical contributions. Regarding theoretical contributions,
first, our study is a pioneering study, which explores the
adoption of Eduverse from learners’ point of view based on
the UTAUTmodel. Previous studies on the determinants of
learners’ adoption of the Eduverse have been based on the
TAMmodel [22, 27]; however, this study provides empirical
evidence of the validity of the more integrated and effective
UTAUT model in explaining learners’ adoption of the
Eduverse. In this way, our study extends our knowledge in
the field of adoption of Eduverse. Second, we extended the
base model by incorporating perceived risk, which was
found to reduce learners’ intention to continue using the
Eduverse platform despite their satisfaction with it. In this
way, our results complement those of existing studies using
technology acceptance theories..ird, the focus of this study
is on the application of metaverse in the educational field. A
promising avenue for further research is to explore the
application of metaverse in other fields, such as entertain-
ment industry, government services, tourism industry, and
agricultural sector.

Regarding practical contributions, we demonstrated that
PE, EE, FC, and SI, important constructs from the UTAUT,
all had positive impacts on learners’ satisfaction with the
Eduverse; this is similar to the findings of Ali et al. [64] and
Chiao et al. [65]. Based on the findings of the present study,
Eduverse is an increasingly crucial method of learning for
students. In the process of management, customers and their
satisfaction are of great significance to the long-term sus-
tainable development of enterprises. .erefore, it is par-
ticularly important to improve the PE, EE, SI, and FC of the
Eduverse platform as follows.

First, from the practical point of view, enterprises
should, therefore, prioritize practicality and convenience
when developing Eduverse platforms. .e practicality of the
Eduverse and the various resources and conditions provided
by enterprises for learners on this platform influenced
learners’ acceptance of it, and also their satisfaction with it.
.erefore, the Eduverse must be developed to meet learning
requirements and provide convenience. In addition, further

attention should be paid to platformmaintenance and timely
handling of user feedback in the platform management
process.

Second, the results of this study also confirm the impact
of effort expectancy on satisfaction and continued usage
intention. Making the virtual environment clearer and the
instructions simpler in the process of learning how to use an
Eduverse platform must also be considered by platform
developers and operators.

.ird, the significantly positive effect of SI on satisfaction
and continued usage intention may indicate that Chinese
students’ use of Eduverse platforms is influenced by specific
social groups. In other words, the people that surround users
are often important in deciding which platforms they
choose. .is is the situation in China: teachers, schools, and
training institutions often designate specific learning plat-
forms for students. .erefore, in terms of marketing
strategy, service providers should be sure to cooperate with
schools and institutions. In addition, the social impact of the
Eduverse also deserves attention. Online word of mouth and
friend recommendations should also be considered.

Fourth, the significantly positive effect of FC on satis-
faction and continued usage intention indicates that edu-
cational infrastructure is important for learning. Students
who do not have access to Eduverse technologies due to lack
of financial resources or other restrictions should not be
ignored. Educational institutions and governments should
provide them with organizational and technological re-
sources to reduce educational inequality.

Fifth, another concern is perceived risk, which proved to
play an important role in this study. Service providers re-
quire users to enter basic personal information such as
mobile phone numbers when registering. However, in the
process of use, alleviating users’ doubts and reducing per-
ceived risk are an urgent problem that remains to be solved.
Privacy pledges may help to some extent.

Sixth, even though our empirical investigations were
conducted in the context of China, our study can provide
meaning implications to be applied to other societies for
international audience. China is not the only country in the
world that vigorously develops Eduverse platforms. Uni-
versities in other countries are also building educational
metaverse platforms for applications such as virtual labo-
ratories and virtual campus life. With the further im-
provement of technology, students not only participate in
classroom activities through face-to-face teaching or 2D
online learning, but the Eduverse can provide students with
a more immersive and convenient way to participate in
classes. .e virtual learning environment provided by the
Eduverse is easier to meet the needs of students who have a
preference for novel and interesting teaching tools. .ere-
fore, all educational institutions in the world can attempt to
open courses for students all over the world by building
Eduverse platforms to promote the dissemination of
knowledge. Future research endeavors should investigate
whether our research results still hold in other countries.

.is study has several limitations that pave the way for
further productive research in the future. First, the subjects
of this study were Chinese university students; the results
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may, therefore, not be applicable to students in high school
and below. .erefore, future researchers may wish to ex-
amine the factors influencing intention to continue using
Eduverse platforms for students from a wider variety of
educational settings.

Second, considering most of the respondents to our
questionnaire were women (68.9%), the results of our
empirical analysis may potentially have a gender bias.
Further study should attempt to include a more balanced
representation of learners’ gender distribution.

.ird, due to the low application and popularity of
metaverse-related technologies in educational settings, the
students who completed our survey had limited exposure to
Eduverse technologies. Further studies can include those
with more experience with Eduverse technologies in their
target population. Moreover, another promising avenue for
further research is to examine how or to what extent the
Eduverse affects classroom activities. .is issue can be ex-
amined through longitudinal evaluation, for example, ex-
periments can be conducted using an experimental group
that learns through Eduverse technology for a period of time
and a control group that learns through traditional edu-
cational technologies.

Fourth, since our experiment was conducted in a uni-
versity where students are exposed to the same hardware
devices, their existing experiences related to Eduverse are
supposed to be at the same level. Under this setting of our
experiment, it is hard for us to control the level of existing
related experiences in order to examine factors that affect
learner satisfaction in the metaverse environment. However,
experience level is an important moderating variable in
technology acceptance and numerous studies have found
that users with different level of experience placed a different
emphasis on the determinants of usage and intention
[76, 115–118]. .erefore, the role of experience deserves
further examination in the future.
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