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Abstract

:

This paper investigates adopting metaverse in academic institutions based on a conceptual model. The proposed conceptual model was created to empower future perspectives of the metaverse system. Even though the metaverses system was just recently launched, few attempts have been made to evaluate its impact on the educational sector. This paper attempted to determine the impact of metaverse system by providing a conceptual model that encompasses innovativeness, context awareness, perceived enjoyment, ubiquity, complexity, and value. The information was gathered using an online questionnaire completed by 953 people. The findings indicate that an innovative academic environment can influence teachers’ and students’ attitudes toward new technology. Understanding how the metaverse system functions as an innovative educational tool can influence students’ views regarding the use of new technology, assisting higher education institutions in developing regulations that enhance the learning process. As a result, the study discovered that the moderating impact of’ innovativeness is critical since it contributes to the pervasiveness of users’ perceptions of adopting new technology. The findings show that inventiveness is important in determining the metaverse system’s effectiveness. However, apparent ubiquity appears to have a less effective function in promoting the use of the metaverse system. The factors of context-awareness, perceived complexity and perceived enjoyment possess a substantial impact on the metaverse system’s adoption. Researchers have gained some insight into how university leaders can use current findings to spread awareness about the metaverse system in the educational environment by organizing seminars and workshops, offering incentives for teachers to use it, and allowing experts to assist teachers in better understanding the system’s benefits.
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1. Introduction


Metaverse is a term that involves “meta and verse”. Meta refers to something that is transcendent and virtual [1]. Verse means world or cosmos. The term was originally used in a novel titled (Snow Crash), which was released in 1992. Metaverse was initially used to refer to the online virtual world, but it has since grown into a mean which connects the online world with the offline one in the post-pandemic era. Metaverse was developed based on the virtual world in the years leading up to the COVID-19 pandemic. Still, it garnered additional attention following to overcome the constraints, such as the constraints related to individual demands and external activities. It’s a concept that is rapidly gaining traction. Members of Generation Z are the primary users of Metaverse. Individuals born after 1995 belong to Generation Z, which has distinct traits from preceding generations [2,3,4,5].



Because the metaverse system was only recently developed to address issues in online learning environments, few studies have focused on its adoption and acceptance by users in developed countries. In fact, according to recent metaverse studies, users appear to value Metaverse as a tool for more easily managing the learning environment [6,7]. Therefore, this study represents an important potential for metaverse technology use and acceptance, attempting to investigate the impact of the innovative three-dimensional technology.



According to a previous study, it is critical to have a clear grasp of how users perceive the value of technology [8]. Some research has focused on the technology’s innovativeness as an external factor rather than a moderator factor [9,10]. More crucially, research has emphasized immersion, engagement, and imagination as three key components of the flow theory [11,12]. On the other hand, previous research has never attempted to link immersion, engagement, and imagination to perceived enjoyment and worth. On the other side, context awareness with apparent ubiquity and perceived value. Exploring the metaverse system’s creative elements by focusing on users’ inventiveness is thus a good idea.



Even though some studies have focused on the significance of metaverse, none of them have produced satisfactory results based on a comprehensive model which incorporates all critical variables. The fact that the Metaverse is a newly constructed system is one of the key reasons for the absence of a full understanding of its effectiveness. This study aims to prevent effective techniques and a solid conceptual model from being used to research the Metaverse system’s effects in depth. To that end, the current study will look into a set of predictors of perceived metaverse system value, such as reported delight, perceived complexity, perceived ubiquity, and users’ innovativeness, and see if and how this value influences real usage in relatively unexplored circumstances.




2. Review of Literature


2.1. The Development of the Metaverse System


The Metaverse, a three-dimensional virtual world, is being examined as a solution to contemporary issues and obstacles in online learning. In the Fourth Industrial Revolution era, the Metaverse evolved into a condition similar to virtual reality. Metaverse has unique elements, such as human interactions with social and economical software in a virtual space of three dimensions. In this world, real characters are capable of engaging in activities of economic, cultural, and social natures. These activities are quite comparable to those found in the real world. The Metaverse system is the playground of ‘Generation MZ’, which is the millennial generation born during the period (early 2000s–early 1980s). One of the distinctive elements of the Metaverse system is the endless options for activating virtual space [6,7].



The Metaverse system was distinct from earlier technologies such as virtual environments and reality. The advancement of Metaverse systems is closely linked to virtual reality technologies, which have accelerated due to increased processing efficiency. Virtual reality users, for example, interact with a virtual environment as if it were the actual world. Users can also detect the presence of items in virtual worlds [13,14]. Virtual reality software and technology are used to complete the exercise without regard to time or space constraints, resulting in the development of new applications. Virtual Reality (VR) applications allow users to engage with virtual targets in VR settings using various devices [12].




2.2. The Importance of Metaverse in Education


Metaverses have the potential to change the way universities and academic work are commercialized [15]. Previously, university lectures were delivered live to a small audience by a genuine lecturer—a single commodity. The Metaverse will provide students with a more “cyber-physical” academic experience, in which the virtual and physical worlds collide. Students can navigate smoothly between online shops and lecture halls using a single avatar, thanks to metaverses. There’s a chance that the Metaverse will emerge due to some form of standard university teaching. Many students may choose cyber-physical colleges over traditional brick-and-mortar universities. They could learn from virtual experiences from various worldwide universities in the Metaverse.



Academics and developers may collaborate in the future to construct trainers that can assist teachers in their metaverse reality [16,17]. Researchers are investigating the Metaverse system’s importance in the educational area due to its recent development [18]. Han & Noh [16] conducted a study to examine the attitudes and needs of higher education instructors regarding metaverse-based education, focusing on its pedagogical relevance. The study’s main goal is to determine how teachers feel about using the Metaverse system in higher education. They conclude that the Metaverse can be employed as a supplement to traditional delivery methods.



Additionally, teachers felt systems and assistance connected to the classroom environment, such as curricular material and teaching practices, where required. Another study looked into the impact of the Metaverse system as an innovative technology in local universities. The Metaverse system has been proposed as a creative solution to the dilemma that professors and students encounter in online learning environments. One of the notable issues that can be resolved is the difficulty that teachers have in transmitting specific classes, and the level of pleasure students have with online learning [6].




2.3. Smart PLS Technique


In this study, the Smart PLS technique was applied to validate the proposed research model, which included eight latent variables: immersion, interaction, imagination, context awareness, user innovativeness, perceived enjoyment, complexity, ubiquity, perceived value, and behavioral intention to use. These variables were operationalized through observed variables that were measured using a questionnaire administered to higher education students. To ensure the validity and reliability of the data collected, the study followed rigorous data collection and analysis procedures. Prior to data collection, the questionnaire was pilot-tested with a small sample of participants to identify any potential issues or errors. Then, data were collected from a larger sample of participants using a convenience sampling method. After data collection, the Smart PLS model was validated using a series of statistical tests, including the assessment of the model’s measurement properties (reliability, convergent validity, and discriminant validity) and the evaluation of the structural model’s goodness of fit. The results of the Smart PLS model validation revealed that the proposed research model had acceptable measurement properties and demonstrated a significant effect on the continuous intention to use Metaverse technology in higher education.



The Smart PLS model validation technique provided a rigorous and reliable scientific approach to investigating the factors that influence the continuous intention to use Metaverse technology in higher education. The study’s findings have important implications for the design and implementation of Metaverse technology in higher education and can inform future research in this area.





3. The Theoretical Framework


This work identified the acceptance of metaverse. The users’ innovativeness functions as a moderator that can enhance the use of the innovation. This paper concentrates on three theoretical constructs: perceived enjoyment, complexity, and ubiquity. These are considered determinants of perceptions toward the intention to utilize the system of the Metaverse.



3.1. Immersion, Interaction, and Imagination and Perceived Enjoyment


Immersion, interaction, and imagination are the three significant features of technology. Immersion encourages users to live in the virtual world, stimulating their imagination through interaction with the virtual world. These three features positively impact learning motivation and users’ attitudes in the environment deemed virtual [19,20]. Immersion is the users’ consciousness to enter other temporal and spatial dimensions. As for interaction, it has a relation with the physical or sensory actions of users. It is detected as a result of using technology. Imagination is connected with the thinking ability of users which is triggered to have the innovation perceived [21]. The immersion in activity implies that technology users have shifted their full attention to the concerned activity and ignored any information that is unnecessary and sensory. The sense of presence is deemed as the characteristic that is most noticeable in a virtual environment, which enables users to artificially create an environment that is much similar to the real world [11,12].



Perceived enjoyment is the level to which the concerned users feel enjoyment when performing the task. It may also refer to the extent to which the concerned users consider themselves satisfied with the virtual environment. Perceived enjoyment is added because it has been evaluated as a factor of qualitative nature that conveys the users’ feeling of depression, joy, hate, or disgust, which appear as a consequence of using technology, enabling users to act in a particular way [22,23,24]. The perceived enjoyment of technology users can influence the intention and intensity of using the technology because convenience and enjoyment of using technology will enable users to develop a positive perception of the application, resulting in initial comfort [24,25].




3.2. The Perceived Complexity


This complexity is the level to which the concerned users consider the innovation as relatively hard to use and understand. The relevant articles suggest that the degree of complexity is connected with TAM’s two factors of perceived easiness of use along with usefulness. They possess a positive effect on users’ attitudes. The degree of complexity stood in opposition to ease of use along with the perceived usefulness that remarkably represents an advantage that encourages users to use technology and predict the users’ intention [26,27]. Accordingly, the perceived complexity is added to investigate the perceived consequences that appear as a result of using technology.




3.3. Context Awareness and the Perceived Ubiquity


Research on context awareness and ubiquity has shown that they positively impact the acceptance of technology and are crucial aspects that can measure the acceptance of it. Both are deemed instrumental in terms of driving the use of those systems. As indicated by [28], ubiquity and context awareness are deemed as new research areas which have rarely been addressed. That may have been accounted for due to its unexplored nature in terms of technology adoption [29].



Context-awareness refers to the status of a specific entity. This entity may be a place, individual, computational, or physical item that enhances the communication among participants and technology. Context has been defined as having reference to the location that identifies accessible devices & nearby hosts which are changing over time. Context enhances applications programs/software with those abilities to examine the concerned environment and show reactions based on the concerned environment in terms of one’s location, identity, and the resources that are reachable by one. Those three things are significant elements of context [30,31,32,33].



On the other hand, technological developments led to remarkable growth in ubiquitous use. This growth is affected directly by context awareness. Being engaged regardless of the spatial and temporal limitations shall lead to a better technology use. Spatial flexibility along with time convenience are deemed as key elements of using innovational technology.



Refs. [8,34,35] added that ubiquity is a major factor affecting decision-making behavior. They added that ubiquity must be incorporated with perceived easiness of use along with the technology usefulness Refs. [34,35,36] asserted that ubiquity strengthens the attitudes of users toward the technology being used and the trust of users in such use. Similarly, Ref. [37] has shown that the perceived positively influences behavioral intentions to use technology. More importantly, ubiquity has significant benefits, including continuity, speed, immediacy, portability, search ability, mobility, and reachability. Finally, through the mobile factor of ubiquity—that is not limited to a certain time and space—the capability of users and the public to obtain the ability to access the innovative services affect the individuals’ perceptions for performance, intention to use technology, and effort expectations [29].




3.4. Perceived Value


This value is the users’ views about the cost–benefit trade-off. The users usually perceive the perceived value as the maximum utility, assuming that the benefits are greater than the cost. The perceived value is dependent on the theory of utility which is used as an indicator of usage intention [8]. Based on previous studies, the perceived value positively impacts the users’ satisfaction and loyalty. It possesses an important impact on the intention to use the concerned technology along with the intention to use [8,38,39].




3.5. Users’ Innovativeness


The theory of diffusion of innovations suggests that individuals respond in a different manner to new items and ideas [40]. It suggests that individuals are driven by their natural innovativeness. The innovativeness of users is a personal characteristic that distinguishes some users who are more open inherently to the use of modern innovations, in addition to technologies. Some users tend to be more resistant to any change. As such, personal innovativeness is the level to which a certain person possesses willingness to use a new technology. Being early technology adopters can be leaders and pioneers in using innovations. Perceiving it as being [41,42]. The feature of innovativeness is highly dependent on the users’ natural predisposition toward attempting new technologies, which may influence their innovativeness toward recent technologies. Hence, identifying the characteristics of users is something deemed significant in digital information and the virtual environment because it helps measure innovative technologies’ degree of success [9,10]. Even though innovativeness was addressed as an external factor in the previous article, the current study considers users’ innovativeness as a moderator that can enhance the use of the Metaverse. This attempt is consistent with previous studies which examine innovativeness as having a positive impact on the relationship existing between new involvement or new product and users’ intention to use and buy technology [43,44].



As mentioned in the text above, the current article investigated the acceptance and adoption of the Metaverse proposing the hypotheses below



H1. 

Immersion, imagination, and interaction possesses a positive impact on the perceived enjoyment.





H2. 

Context awareness possesses a positive impact on the perceived ubiquity.





H3. 

User innovativeness possesses a positive impact on affects the MS.





H4. 

Perceived enjoyment possesses a positive impact on the perceived MS value.





H5. 

Perceived complexity possesses a negative impact on the perceived MS value.





H6. 

Perceived ubiquity possesses a positive impact on the perceived MS value.





H7. 

Perceived value positively affects the intention to use MS.





M1. 

User innovativeness possesses moderating impacts on the relationship between the perceived enjoyment and the perceived MS value.





M2. 

User innovativeness possesses moderating impacts on the relationship between the perceived complexity and the perceived MS value.





M3. 

User innovativeness possesses moderating impacts on the relationship between perceived ubiquity and the perceived MS value.





The model in this paper was created based on the hypothesis and is shown in the Figure 1 that is shown below.





4. Methodology


4.1. Data Collection


Data was obtained during the period (10 January 2022 till 29 April 2022)/i.e., during the academic year 2021/2022, specifically the winter semester. That was carried out through the use of surveys that were passed online to the students who were enrolled at Al Buraimi University College. This college is abbreviated in (BUC). It’s located in Oman. The study has received ethical clearance from the university targeted. The students who were interested in participating in this paper received an e-mail message. This message includes data about the goal of this paper and a link to access the concerned survey. The link of the survey was passed to pupils through the Fb and WhatsApp groups of BUC in order to raise the response rates. The participation of the respondents was voluntary. The study department randomly distributed 1000 questionnaires, with respondents answering 953 of them, resulting in a 95% response rate. Forty-seven of the submitted survey forms, though, were rejected owing to incompleteness. As a result, the survey team looked at 953 questionnaires that were correctly filled and deemed useful. The inclusion of sole students could be attributed to the reason that students are the individuals who can significantly impact the research’s usefulness. When technology fails to meet the needs of students, colleges, and universities can substitute it with a more useful instrument. Teachers, on the other side, may find it more convenient to accept new technologies than students due to their extensive expertise.



Students may have acquired information about Metaverse through social media or colleagues. A total of 953 students filled in the survey. Thus, the response rate is suitable for meeting the study’s goals as added by the researcher in Ref. [45]. That is because when the population consists of 1500 individuals, the sample must be 306 ones. The sample chosen in this work (953) is much greater than the minimum requirement. As a result, the assessment with Structural Equation Simulation (SEM) is appropriate for the sample of the present paper [46]. SEM aims at testing the developed hypotheses. In terms of the developed hypotheses, they were mostly founded on well-known theories but frequently modified to metaverse definitions. The researcher’s team used SEM, the SmartPLS Version (3.2.7), to evaluate the model of measurement. In terms of the resulting path model, it was used for additional analysis.




4.2. Demographic (Personal) Data


Such data is shown in Table 1. Male students represent 58% of the whole sample. The females represent 42% of the whole sample. The ones whose ages are between 18–29 years represent 76% of the respondents. The ones who are older than 29 years represent 24% of the sample. Most of the responders are holders of a university degree, 77% of the respondents possess a BA degree, and 23% of the students possess an MA degree. The purposive technique of sampling was adopted due to the easiness in contacting the respondents. The respondents participated voluntarily in this work as per [47]. By meeting the criterion of voluntariness, the study can enhance the reliability of the student responses regarding the use of Metaverse technology. When students participate voluntarily, they are more likely to provide honest and accurate responses to the survey questions, which can improve the quality of the data collected and the validity of the study’s findings [47].



The sample consists of several students chosen from several faculties. Those students vary in terms of age. They were enrolled in various programs. They include BA and MA students. IBM SPSS/Ver. 23 was utilized for analyzing the obtained data of demographic nature. The latter data is shown in the table below.




4.3. Instrument


This work offered a survey for collecting data to have the developed hypothesis tested. To ensure that this survey has high validity, modifications were made to the items in this survey by faculty members. The survey has twenty items and targets eight variables. The Table 2 identifies those variables.




4.4. The Pilot Study


The instrument’s reliability was measured through carrying out a (pilot study). About one hundred students were chosen in a random manner from the population for letting them participate in this pilot study. Then, the Cronbach alpha coefficient values were calculated. They represent the internal reliability of the survey. They must be equal to 0.70 or greater than this value to consider them accepted [55]. They are all accepted. They indicate that the survey has a high reliability. They were calculated by using IBM SPSS Statistics version No. 23. The Table 3 displays those values for the seven variables.




4.5. The Structure of the Survey


The researcher passed the questionnaire forms to the sample chosen from (BUC) in Oman.



The forms of the questionnaire were passed to the students. This questionnaire has three main parts:




	
Section one: It collects personal data from the participants.



	
Section two: It highlighted the two items showing the general question of metaverse technology in education.



	
Section three: It included eighteen items demonstrating immersion, interaction, imagination, context awareness, user innovativeness, and perceived enjoyment, complexity, ubiquity, and value.








The answers to the (twenty items) were examined based on using a Likert scale that includes five categories which represent five scores. This scale involves five categories for rating the answers. Those categories are:



Disagree, strongly disagree, agree, neutral and strongly agreed.





5. Discussion and Findings


5.1. Analysis of the Obtained Data


The gathered data was processed through carrying out an assessment that includes two steps. This assessment involves structural models and measurement models [56]. In terms of the partial least squares-structural equation modeling (PLS-SEM), it was employed for having the collected data analyzed [57,58]. It was utilized along with using the SmartPLS V.3.2.7 software. PLS-SEM was employed for meeting several goals. It is considered the perfect model [59]. The PLS-SEM [60] can be utilized for conducting exploratory investigations. PLS-SEM can be used for analyzing the whole model as one entity [60,61]. PLS-SEM allows one to make accurate computations in a sequential manner. It allows doing a concurrent analysis for the concerned structural models and measurement ones [60].




5.2. Convergent Validity


Researcher in Ref. [62] adds that construct reliability along with validity should be addressed when assessing the model used for measurement. The Cronbach’s alpha coefficient values in this work fall under the following range (0.787–0.901). They represent the construct reliability of the survey. They are displayed in the Table 4. They are greater than 0.7 [63]. Based on the Table 4, composite reliability (CR) has numbers that range between 0.782 and 0.893. Those numbers are greater than 0.7 [64]. Alternatively, academics should calculate the Dijkstra-Henseler’s rho (pA) coefficient for having the construct reliability measured [62]. The reliability coefficient values ρA-, e.g., CA and CR—must be 0.70 or more in exploratory research. They must be more than 0.80 or 0.90 in more established phases [63,65,66]. ρA value of every variable exceeds 0.70, as shown in the Table 4. Those results affirmed construct reliability. In terms of all constructs, they are error-free.



To have the convergent validity identified, AVE (average variance extracted) must be measured. To have the latter validity measures, the factor loading must be measured too [62]. The recommended value (0.7) was maintained less than the values of the factor loadings based on the Table 4. AVE yielded values that fall under the range (0.584–0.786). Those values are more than 0.5 as displayed in the Table 4. The constructs show a convergent validity that is high.




5.3. Discriminant Validity


In terms of the discriminant validity, two parameters should be measured. The first one is the Fornell-Larker criterion. The second one is the Heterotrait-Monotrait ratio that is abbreviated as (HTMT) [62]. The first parameter validates the criteria, as all AVEs and their associated square roots are deemed higher than their correlation with the other constructs, as shown in the Table 5.



Table 6 presents the ratio of HTMT. Based on the latter table, the minimum value (0.85) is higher than the value of every variable [67]. Hence, the HTMT ratio is identified. These results were utilized for measuring the discriminant validity. Based on the findings, there is not any difficulty in terms of the evaluation of the model’s validity along with reliability. Hence, one can evaluate the structural model through the utilization of the gathered data.




5.4. Model Fit


In terms of the fit measures mentioned in this work, they are deemed available through SmartPLS. In terms of the model fit in PLS-SEM, it’s displayed through the standard root mean square residual that is abbreviated as (SRMR). It’s also displayed through exact fit criteria, d G, d ULS, and Chi-Square. It’s also displayed through NFI, and RMS theta. In terms of SRMR, it stands for the variation between the correlations being observed and the model representing the correlation matrix, with values that are lower than 0.08 regarded as good measures of model fit [68]. The model fit deemed good is shown by having NFI values that are more than 0.90 [69]. The NFI is a ratio that represents the Chi2 value of the designed model’s to the benchmark or the model deemed null [70]. It is not considered as a model fit measure. That is because the greater the value of the parameters, the more the NFI shall be [71]. The d ULS, squared Euclidean distance and the geodesic distance in addition to d G are deemed as metrics that represent the discrepancy across composite and empirical factor model covariance matrices [68,72]. RMS theta is used for analyzing the level of the outer model residual correlation. It’s deemed relevant to the models that are reflective [73]. The finer the model of PLS-SEM, the closer the value of RMS theta shall be to 0, and the values that are less than 0.12 are deemed as being a good fit. As for everything else shown, it is not deemed a good fit [73]. Based on Ref. [73], the saturated model assesses the relationship between the whole constructs, while the model being estimated considers the overall impact and the structure of the model.



Table 7 indicates that the RMS theta value was 0.066, suggesting that the PLS-SEM model’s association with goodness-of-fit was important for having the validity of the global PLS model confirmed.




5.5. Testing the Hypotheses through the Use of PLS-SEM


The model of the structural equation was employed along with employing the Smart PLS and the highest probability estimation [74,75,76]. That was done to identify the interdependence of several structural model theoretical constructs [77]. In terms of the developed hypotheses, they were tested in this technique. The model shows a high predictive ability [78], as displayed by the Table 8 and the Figure 2. It accounts for about 70% of the variability percentage within the intention to employ metaverse.



Table 9 displays the p, t, and beta (β) values of every hypothesis tested. They are calculated through the utilization of the method of PLS-SEM. The analysis of data offered support to the validity and acceptance of hypotheses No. 2, 1, 4, 5, 3, and 7. As for H6, the researchers rejected it.



In terms of the perceived enjoyment (PE), it significantly affects immersion, Interaction (IMM), and imagination (β = 0.241, p < 0.05). That supports the acceptance of hypothesis H1. The relationships between Context Awareness (CON) and Perceived Ubiquity (PUB) (β = 0.699, p < 0.001) were deemed significant. Thus, H2 is accepted. Perceived enjoyment (PE) and perceived complexity (PC) significantly affect perceived value (PV) (β = 0.746, p < 0.001) and (β = 0.202, p < 0.05) in a respective manner. Thus, H4 and H5 are accepted. The relationships between perceived ubiquity (PUB) and value (PV) (β = −0.047, p = 0.533) do not have any effect that is classified as significant. Hence, H6 got rejected. The user innovativeness (UI), and perceived value (PV) have effects that are significant on the intention to utilize Metaverse (β = 0.776, p < 0.001) and (β = 0.814, p < 0.001) in a respective manner. Therefore, H3, in addition to H7 got accepted.



User innovativeness (UI) possesses a moderating impact on the relationship existing between the perceived enjoyment (PE), complexity (PC), and ubiquity (PUB), and from one hand and perceived metaverse value from another hand, the results were obtained from a group of constructs that were unfolded through a special type of further testing. The influence of these variables on the strength or nature of the relationship among both types of dependent variables and independent ones can be illustrated depending on the moderating effect. Table 10 indicates that the analysis of the results of the present study has excluded M2. Hence, other hypotheses were approved, meaning that the Perceived Complexity (PC) and Perceived Value (PV) of constructs’ relationship are not influenced by User innovativeness (UI). However, Perceived Enjoyment (PE), Perceived Ubiquity (PUB), and Perceived Value (PV) have witnessed a positive effect that is significant because it creates the relationship existing between PE, PUB, and PV and the aspect of User innovativeness (UI). As for UI, it was employed as a moderator.




5.6. Importance-Performance Map Analysis (IPMA)


We used the IPMA as a sophisticated approach in PLS-SEM with the behavioral intention as the objective variable in this paper. As added by [79], IPMA helps in comprehending PLS-SEM analysis results. It involves the average value of the underlying variables and their associated indicators (i.e., measure of performance) in addition to assessing the path coefficients (i.e., importance measure) [79]. Based on IPMA, the total impact stands for the significance of the previous factors in having the target factor (i.e., the behavioral intention to utilize MS) defined. In contrast, the average of the latent construct values represents their level of performance. The IPMA findings are presented in Figure 3. The performance & significance of the nine variables (Immersion, Interaction, Imagination, Context Awareness, User Innovativeness, and perceived enjoyment, complexity, ubiquity, and value) were determined in this study. Based on the results, the perceived value has the maximum standard for significance and performance measures. It is also worth noting that Perceived Enjoyment hold the second rank in terms of importance along with performance measures. Furthermore, while Immersion, Interaction, and Imagination have the third-highest score on the important measure, it possesses the lowest value on the performance measure. Although Perceived Ubiquity has the lowest significance measure, it is significant to remember that on the measure of performance, it has the maximum equivalent score to the Context Awareness.





6. Discussion of Results


In terms of essential factors involving a new characteristic of the metaverse system, a model was suggested to clarify the acceptance of the Metaverse in educational environments. Interaction, imagination, and perceived enjoyment were all deemed significant factors of the metaverse system’s acceptance in the model. Furthermore, in the context of the metaverse system, technology context awareness, perceived ubiquity, and perceived complexity have been explored, making the current analysis unique. The employment of innovativeness as a moderator, among other relationships, increases the possibilities for a deeper comprehension of the metaverse system’s outstanding factors. Using structural equations and the PLS method, all of the suggested models and hypotheses were tested at the same time.



The findings reveal that interaction, imagination, and context awareness substantially impact the acceptance of the metaverse system, owing to the metaverse system’s new features that can significantly enhance the educational environment. The current findings appear consistent with prior research that showed that these three aspects had a beneficial impact on users’ perceptions of the virtual environment [19,20]. Due to the presence of these critical elements, virtual environments allow users to construct a world comparable to the real world by employing artificially manufactured environments [11,80]. The findings revealed that innovativeness has a large moderator effect, consistent with earlier research. In earlier studies, the characteristics of innovativeness have a significant impact on technological adoption and acceptability. In reality, innovativeness is linked to individuals’ desire to explore new technologies, which may influence the acceptance of innovative technology. Innovativeness may play a key part in its adoption in some countries where it significantly impacts the educational landscape [40,41,51].



The impact of perceived value has been supported in the current paper’s analysis due to the cost–benefit and trade-off analysis. The current findings are deemed consistent with the literature study, which shows that perceived value favors the relationship between user adoption and user perceptions. Cost benefits and maximal utility significantly influence perceived value, which has a significant impact on technology adoption [8,38,39]. Even though all of the prior hypotheses were validated and approved, the hypothesis relating to apparent ubiquity was denied. The current conclusion contradicts prior research that claimed that the absence of time and space constraints could lead to higher technology adoption due to time convenience and spatial flexibility. According to studies, the ubiquity factor is improved by users’ views and trust in technology. Aside from its advantages in terms of time and space, ubiquity has had a substantial impact on earlier research in economics. Furthermore, studies claim that users’ and the general public’s perceptions of performance, effort expectations, and propensity to use technology are influenced by their capacity to access innovative services. [8,29,34,35].




7. Research Implications


7.1. Theoretical Implications and Practical Ones


Based on the findings, the proposed contracts in the conceptual model support the usage of metaverse in the educational setting. Among all of these structures, the innovativeness factor has been discovered to significantly influence the suggested technology’s adoption. The consequences of this can be linked to a variety of factors. One is its normative influence on educational institutions, which may inspire them to adopt this type of innovation. Teachers may be more concerned with beneficial educational results and rewards while using the metaverse system because it can provide various tools not found in traditional classrooms, avoiding a monotonous and less intuitive classroom setting. As a result, the normative influence may have a greater impact on teachers’ teaching styles. From the standpoint of students, using the metaverse system may lead to more effortless academic activities that demand less time and provide a more delightful environment.




7.2. Managerial Implications


The current study’s findings have substantial practical consequences because they provide important practical instructions for university administrators to encourage instructors’ adoption and use of the metaverse system. Teachers’ willingness to employ the latest technologies is affected by perceptions of enjoyment and complexity, both of which are important determinants. The current study has demonstrated that the new system’s ease of use and delightful surroundings are undeniable, providing future opportunities to use it. Similarly, by demonstrating the creative aspects of such technology, practitioners can help teachers enhance their perspectives of metaverse system adoption. The important characteristics could be related to usefulness, which is directly tied to academic success. Teachers can achieve their objectives in this regard by supporting a convincing teaching technique.



As a result, university officials should hold workshops to inform teachers about the benefits of using the metaverse system. The main purpose of these workshops is to display favorable attitudes toward building the educational system and evaluating faculty performance assessment criteria by providing a positive incentive for those who begin to use it. Faculty who have had success in the classroom can be asked to share their experiences with other teachers in order to stimulate them. Universities should designate people to address teachers’ inquiries about the metaverse system since they require support.





8. Limitations and Suggestions for Articles in the Future


The research is limited to a theoretical model with a set of constructs that can be developed for future research. The data collection is limited to a group of Middle Eastern students. As a result, information from literature studies can be used to develop comparison studies. Because the study only looked at one e-learning system, the conclusions cannot be applied to other educational systems. Future studies will use the existing model to assess the efficacy of different systems. In terms of moderating factors, the current study used innovativeness as a decisive element in moderating the relationship, among other things. As a result, future studies can include other notable criteria as moderators depending on the investigated technology.




9. Conclusions and Articles in the Future


The use of Metaverse technology in higher education has been gaining significant attention in recent years. Metaverse technology refers to virtual reality platforms that allow users to interact with digital environments and other users through avatars. Oman is one country that has been exploring the potential of Metaverse technology in higher education. The results of the study showed that the use of the Metaverse-based educational platform had a positive impact on students’ learning outcomes. Students reported that the platform was engaging, immersive, and helped them to better understand complex concepts. The platform also allowed for more personalized learning experiences, as students could interact with instructors and peers in real-time. Overall, the study suggests that Metaverse technology has the potential to revolutionize the way that higher education is delivered in Oman and beyond. By providing students with immersive, interactive, and personalized learning experiences, Metaverse-based educational platforms could help to bridge the gap between traditional classroom-based education and the digital age. To summarize, the use of the metaverse can improve the educational system all over the world because it is easily accessible to individuals all over the world. Creating new options for students from other countries to attend courses creatively is critical to developing prominent universities using the power of digital technology. Even though the quality and quantity of innovative technologies have improved, the metaverse system has distinguishing traits that will lessen faculty opposition to adopting technology. Most educators, teachers, professors, and stakeholders might be unaware of the metaverse system’s distinctive features, not to mention the prospective and innovative applications that emerge as a consequence of using this technology. It is well-known that researchers specialized in CS and education would have a comprehensive image about the essence and reality of metaverse and the way in which it can be used for meeting educational goals. It should be noted that it’s highly appreciated to have studies in the future about metaverse. Such studies must address the effectiveness of the Metaverse in other scientific fields such as technology, health, and economy. Accordingly, future studies can significantly report on the use of the Metaverse in health improving the use of certain medical issues. Furthermore, studies can add remarkable information on how the Metaverse will support effectively the entrepreneurs, enterprises and the world economy shortly.
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Figure 1. The model proposed in this work. 
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Figure 2. The values of the path coefficient of the created model (significant at ** p ≤ 0.01, * p < 0.05). The value of R2 is highlighted in red from the rest of the values that represent the path. 
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Figure 3. IPMA results. 
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Table 1. Data of demographic nature about the respondents.
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Variable Categories

	
Frequency

	
Percent %






	
Gender

	
Females

	
400

	
42%




	
Males

	
553

	
58%




	
Age

	
18 to 29

	
725

	
76%




	
30 to 39

	
140

	
15%




	
40 to 49

	
74

	
8%




	
50 to 59

	
14

	
1%




	
Academic qualification

	
BA

	
734

	
77%




	
MA

	
219

	
23%
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Table 2. Measurement Items.






Table 2. Measurement Items.





	
Variable

	
Definitions

	
Items

	
Instrument

	
Sources






	
Immersion, Interaction, and Imagination

	
The three IIIs are used to evaluate a virtual world that is not static virtual worlds are not static and associated with real-time interaction. The stimulating effects of user interaction with the metaverse world reflect an immersion in the visual and audio world where objects and scenarios are imaginary. In terms of the imaginary factor, it influences perceptual knowledge. It allows for carrying out a constructivist learning process (Burdea and Coiffet, 2003; Huang et

	
IMM1

	
MS enables me to live in a completely real-world experience.

	
[19,48]




	
IMM2

	
MS enables me to interact in a free manner regardless of the limitations of temporal or spatial nature.




	
IMM3

	
MS enables me to use my imagination freely.




	
Context awareness

	
Context awareness refers to the location of the user and the host. It has a close relationship with the user’s place, environment, or state.

	
CON1

	
MS provides information based on users’ environment.

	
[30]




	
CON2

	
MS provides information based on users’ status.




	
Perceived Enjoyment

	
It’s the level to which the targeted users feel that technology is pleasurable as a system apart from any performance consequences. Enjoyment causes people to feel comfortable.

	
PE1

	
MS offers a fun environment.

	
[49]




	
PE2

	
MS offers an entertaining educational setting.




	
PE3

	
I am ready to use MS because it provides me with a comfortable atmosphere.




	
Perceived complexity

	
The perceived complexity is the level to which MS is viewed as relatively hard to use and understand.

	
PC1

	
MS has complex features to be used by uses.

	
[26]




	
PC2

	
MS is difficult to be used annually.




	
Perceived ubiquity

	
Perceived ubiquity indicates an individual’s perception toward flexibility in terms of space and time [35], p. 98). It indicates that there is a kind of interrelated dimension of time-saving and spatial flexibility [50].

	
PUB1

	
MS has no time and space limitation.

	
[35,50]




	
PUB2

	
MS has a high flexibility level which allows me to go from one place to another in a free manner.




	
PUB3

	
I am ready to start using MS. That is because its interrelated dimensions do not have limits.




	
User innovativeness

	
Innovativeness (INNO) is strongly connected to the willingness of the concerned user to utilize a technology that is new.

	
UI1

	
MS possesses innovative features. Thus, I would like to start using it for studying.

	
[41,51]




	
UI2

	
MS provides one with a unique experience that is considered one of its kind.




	
UI3

	
I wish to utilize MS due to its amazing features that are innovative.




	
Perceived value

	
This value is the users’ views about the value of the technology by comparing it with attained against the cost and the benefits. It is used as indicator to the behavior intention to utilize the technology.

	
PV1

	
MS offers great benefits in comparison with its cost.

	
[52]




	
PV2

	
MS helps in doing different task with cheap price.




	
Behavioral Intention to Use MS

	
Behavioral intention is meant to refer to the intention of the targeted users to utilize the technology deemed as new. It is part of Davis’s TAM theory.

	
IU1

	
MS offers a good opportunity to try.

	
[53,54]




	
IU2

	
I plan to use MS.
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Table 3. The Cronbach alpha coefficient (α) values. (α ≥ 0.70).
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	Variable
	(α)





	IMM
	0.721



	CON
	0.838



	PE
	0.817



	PC
	0.801



	PUB
	0.812



	UI
	0.752



	PV
	0.740



	IU
	0.765
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Table 4. Convergent validity (α, Factor loading, and composite reliability ≥ 0.70 & AVE > 0.5).
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Variable

	
Items

	
Factor Loading

	
α

	
CR

	
PA

	
AVE






	
Immersion, Interaction, and Imagination

	
IMM1

	
0.849

	
0.839

	
0.857

	
0.957

	
0.899




	
IMM2

	
0.828




	
IMM3

	
0.823




	
Context awareness

	
CON1

	
0.828

	
0.715

	
0.839

	
0.835

	
0.638




	
CON2

	
0.755




	
Perceived Enjoyment

	
PE1

	
0.867

	
0.720

	
0.806

	
0.847

	
0.659




	
PE2

	
0.818




	
PE3

	
0.862




	
Perceived complexity

	
PC1

	
0.912

	
0.840

	
0.856

	
0.904

	
0.758




	
PC2

	
0.886




	
Perceived ubiquity

	
PUB1

	
0.865

	
0.907

	
0.914

	
0.841

	
0.842




	
PUB2

	
0.833




	
PUB3

	
0.729




	
User innovativeness

	
UI1

	
0.786

	
0.842

	
0.835

	
0.905

	
0.760




	
UI2

	
0.803




	
UI3

	
0.794




	
Perceived value

	
PV1

	
0.734

	
0.791

	
0.810

	
0.880

	
0.711




	
PV2

	
0.748




	
Behavioral Intention to Use MS

	
IU1

	
0.818

	
0.910

	
0.910

	
0.957

	
0.918




	
IU2

	
0.839
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Table 5. Fornell-Larker values.






Table 5. Fornell-Larker values.
















	
	IMM
	CON
	PE
	PC
	PUB
	UI
	PV
	IU





	IMM
	0.958
	
	
	
	
	
	
	



	CON
	0.572
	0.870
	
	
	
	
	
	



	PE
	0.646
	0.466
	0.948
	
	
	
	
	



	PC
	0.566
	0.288
	0.330
	0.871
	
	
	
	



	PUB
	0.777
	0.212
	0.666
	0.544
	0.812
	
	
	



	UI
	0.613
	0.584
	0.648
	0.371
	0.371
	0.918
	
	



	PV
	0.674
	0.568
	0.655
	0.590
	0.319
	0.303
	0.843
	



	IU
	0.619
	0.654
	0.542
	0.462
	0.626
	0.369
	0.309
	0.872
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Table 6. HTMT.






Table 6. HTMT.
















	
	IMM
	CON
	PE
	PC
	PUB
	UI
	PV
	IU





	IMM
	
	
	
	
	
	
	
	



	CON
	0.645
	
	
	
	
	
	
	



	PE
	0.697
	0.364
	
	
	
	
	
	



	PC
	0.639
	0.331
	0.366
	
	
	
	
	



	PUB
	0.548
	0.262
	0.182
	0.776
	
	
	
	



	UI
	0.671
	0.665
	0.699
	0.419
	0.210
	
	
	



	PV
	0.458
	0.720
	0.762
	0.711
	0.602
	0.725
	
	



	IU
	0.117
	0.767
	0.329
	0.544
	0.526
	0.306
	0.383
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Table 7. Model fit indicators.






Table 7. Model fit indicators.





	

	
The Whole Model




	
The Model Being Saturated

	
The Model Being Estimated






	
SRMR

	
0.064

	
0.064




	
d_ULS

	
0.742

	
1.265




	
d_G

	
0.530

	
0.530




	
Chi-Square

	
416.170

	
416.650




	
NFI

	
0.823

	
0.823




	
Rms Theta

	
0.066
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Table 8. R2 of the endogenous latent variables.






Table 8. R2 of the endogenous latent variables.





	Variable
	R2
	Result





	PE
	0.401
	Moderate



	PUB
	0.404
	High



	PV
	0.483
	Moderate



	IU
	0.697
	High










[image: Table] 





Table 9. The results reached through having the hypotheses tested (significant at ** p ≤ 0.01, * p < 0.05).
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	Hypothesis No.
	Relationship
	Path
	t-Value
	p-Value
	NATURE
	Result





	1
	IMM -> PE
	0.241
	3.066
	0.046
	P
	Accepted *



	2
	CON -> PUB
	0.699
	11.906
	0.000
	P
	Accepted **



	3
	UI -> IU
	0.776
	14.987
	0.000
	P
	Accepted **



	4
	PE -> PV
	0.746
	8.043
	0.000
	P
	Accepted **



	5
	PC -> PV
	0.202
	2.251
	0.025
	P
	Accepted *



	6
	PUB -> PV
	−0.047
	0.624
	0.533
	N.
	Not Accepted



	7
	PV -> IU
	0.814
	10.744
	0.000
	P.
	Accepted **







P means positive; N means negative.
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Table 10. The results reached through the moderator analysis.






Table 10. The results reached through the moderator analysis.





	
H

	
Relationship

	
Path a

IV- -> Mediator

	
Path b

Mediator --> DV

	
Indirect Effect

	
SE

Standard Deviation

	
t-Value

	
Bootstrapped Confidence Interval

	
Result




	
95% LL

	
95% UL






	
M1

	
PE * UI -> PV

	
0.455

	
0.609

	
0.277

	
0.055

	
6.015

	
0.169

	
0.385

	
Accepted




	
M2

	
PC * UI -> PV

	
0.101

	
0.303

	
0.031

	
0.030

	
5.413

	
−0.028

	
0.089

	
Not Accepted




	
M3

	
PUB * UI -> PV

	
0.437

	
0.516

	
0.225

	
0.059

	
6.164

	
0.110

	
0.341

	
Accepted








* means “significant or accepted”.
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