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Abstract 

Aim: Medical training activities have been disrupted in many regions following the outbreak and 

rapid spread of the coronavirus disease 2019 (COVID-19) across the globe. The most affected 

areas include organizations’ process of leveraging high-tech medical equipment from abroad to 

facilitate a practical approach to learning. Also, as countries implemented COVID-19 safety 

regulations, it became difficult for organizations to conduct face-to-face training. Consequently, 

non-face-to-face learning methods have been introduced in the medical field to enable instructors 

to remotely engage with learners. The current research investigated the students' perceptions of the 

use of metaverse systems in medical training within the medical community of the United Arab 

Emirates (UAE). 

  

Methods: A conceptual model comprising the adoption properties of personal innovativeness, 

perceived enjoyment, and Technology Acceptance Model concepts was utilised. The current 

research targeted students in UAE medical universities. Data was obtained by conducting online 

surveys that were implemented in the winter semester of 2021/2022 between 15th February and 

15th May 2022. 500 questionnaires were issued to students following their voluntary participation 

and 435 questionnaire responses were obtained i.e. an 87% response rate. The research team tested 

the measurement model employing Structural Equation Modeling using Smart Partial Least 

Squares Version (3.2.7). 

 

Results: Statistically significant associations were confirmed to exist between Personal 

Innovativeness (PI) influenced by both the Perceived Ease of Use (PEOU), and Perceived 

Usefulness (PU) (β= 0.456) and (β= 0.563) at P<0.001. The statistically significant associations 

involving Perceived Enjoyment (EJ) and PEOU and PU (β= 0.554, P<0.05), (β= 0.571, P<0.05) 

were further confirmed. Additionally, PEOU had a relationship with PU (β= 0.863, P<0.001). 

Eventually, PEOU and PU significantly influenced the participants’ inclination to use the 

metaverse technology with (β= 0.745, P<0.001) and (β= 0.416, P<0.001), respectively. 
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Conclusion: Conclusions made during the research add to the existing literature regarding 

technology adoption by demonstrating how adoption properties, perceived enjoyment, and 

personal innovativeness influence students’ perceptions concerning innovational technologies 

used in education.  

Keywords: Metaverse; COVID-19 pandemic; Medical Training; Medical Students; Technology 

Acceptance Model; SEM Based Analysis.  
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Introduction 

With the rapidly increasing demand for 

digital products and services in the 

contemporary world, computer scientists and 

researchers develop ideas to improve the 

experiences of computer users. Among the 

most recent innovations in the digital world 

is the use of three-dimensional virtual 

environments (1,2). Metaverse is a term 

commonly used to refer to virtual and 

augmented reality. The term was invented in 

1992 (3) where a science fiction novel was 

composed to describe the future of immersive 

3-dimensional virtual reality technologies. 

Virtual reality allows users to experience 

diverse digital mirrors of their world and 

aspects that do not exist in the real world 

(1,4–6). Multiple research studies have been 

conducted in universities and other learning 

institutions to investigate the effectiveness of 

metaverse as a learning tool. Such studies 

focus on the implementation of metaverse 

through a problem-based approach where 

different stakeholders in the learning 

environment can submit queries and obtain 

feasible solutions to diverse problems using 

the three-dimensional classes and the avatar 

(7–10). Similarly, a study (11) confirmed that 

a metaverse platform constitutes a useful tool 

for increasing motivation and immersion 

among learners. Through such a learning 

platform, students develop real feelings 

toward the innovative learning strategy and 

benefit from self-guided learning 

experiences. Therefore, the metaverse has 

been praised to contribute to a positive 

learning experience.  

Metaverse has also been observed to 

contribute to research in diverse fields. 

Multiple studies (7,8,12) investigate key 

benefits of using metaverse systems in 

diverse fields of research. The studies 

predominantly focused on real-life 

experiments where virtual or augmented 

reality is used to develop solutions to various 

problems. With respect to inferences from the 

various studies, it is important to develop a 

conceptual framework that takes into 

consideration the influential role of 

metaverse systems in education. Adopting 

such a conceptual framework could help to 

determine the effectiveness of the metaverse 

system by studying how students perceive it. 

Through this study, a model will be 

developed to describe the crucial factors for 

an effective learning strategy, which include 

Perceived Enjoyment (EJ) and Personal 

Innovativeness (PI). PI is influenced by two 

factors that include Perceived Usefulness 

(PU) and its Perceived Ease of Use (PEOU) 

(13,14). Therefore, this study will investigate 

how innovativeness of medical students who 

use the metaverse system is influenced by 

PEOU and PU of the technology. 

The general objective is to study key factors 

that determine the implementation of the 

metaverse in the United Arab Emirates 

(UAE) medical education system and 

establish whether the PEOU and PU are 

depicted in the current metaverse system. The 

study will also describe how the technology 

impacts an individual’s enjoyment and PI 

following the implementation of the 

metaverse system. Consequently, findings 

from the current study will summarise the 

key factors surrounding students’ perceptions 

regarding the implementation of metaverse 

systems.  Unlike similar past studies that 

have utilised the Structural Equation 

Modeling (SEM) strategy to develop 

theoretical models, the current study will 

integrate Technology Acceptance Model 

(TAM) to examine learners’ inclination to 

adopt metaverse as a learning tool (15). 

Eventually, the study will validate the 

developed theoretical model by utilizing the 

Partial Least Squares -SEM (PLS-SEM) 

approach.  



 

Alawadhi M, Alhumaid K, Almarzooqi S, Aljasmi Sh, Aburayya A, Salloum SA, Almesmari W. Factors 

Affecting Medical Students’ Acceptance of the Metaverse System in Medical Training in the United 

Arab Emirates (Original Research). SEEJPH 2022, posted: 25  July 2022. DOI: 10.11576/seejph-

5759 
 

P a g e  5 | 14 

 

The innovation theory will be used to guide 

the research methodology. The theory 

classifies consumers of technological 

innovations as innovative members of society 

who actively seek information and 

innovational ideas (16,17). Users of 

technology are often forced to overcome their 

uncertainty and develop a positive inclination 

to use technology. Their innovativeness helps 

them to shape their beliefs and attitudes 

towards achieving greater innovation through 

the use of technology. PI has been observed 

to cause a substantial impact on a person’s 

ability to cognitively interpret information 

technology which symbolises the risk-taking 

inclination to use technology (18,19). TAM 

describes how individuals’ innovativeness in 

the use of technology is influenced their 

perceptions regarding its usefulness and user-

friendliness (15). Therefore, the basic aspects 

of the proposed model comprise the 

perceived user-friendliness and the PU of the 

system. PU refers to the extent to which a 

user of technology believes that it will 

positively influence their ability to compete 

certain tasks. On the other hand, PEOU refers 

to how much a person is convinced that a 

technology would improve their experiences 

by reducing the effort required to complete 

certain tasks. Significant associations have 

been confirmed to exist involving an 

individual’s behavioral intentions and the 

level of satisfaction with their use of the 

technology. Therefore, the conceptual model 

suggests that the PU and perceived user-

friendliness of technology are dependent on 

PI, which indicates the need to leverage the 

metaverse system in medical education 

(20,21). Considering the identified 

assumptions, the current study theorises that: 

 

H1: PU is positively affected by PI. 

H2: PEOU is positively affected by PI.    

The study defines EJ as the degree to which 

an individual feels enjoyment and is satisfied 

by their performance in certain tasks. It is 

often perceived as the extent to which 

consumers of technology gain satisfaction 

with the virtual reality technology. Past 

studies have evaluated EJ as a qualitative 

factor that influences the users’ sense of 

pleasure, disgust, or hate resulting from the 

use of technology, which further influences 

their behavior (22–24). As convenience and 

enjoyment enable users to develop positive 

perceptions, the EJ of technology influences 

a user’s inclination to use technology, which 

determines their level of comfort in the long 

run (24,25). As such, the current study 

hypothesises that; 

H3: PU is positively affected by EJ. 

H4: PEOU is positively affected by EJ. 

The TAM theory describes how the 

perceived user-friendliness and usefulness of 

technology influences the users’ inclination 

to accept and adopt it. The perceived user-

friendliness is considered to be level of 

effectiveness and comfort that individuals 

experience after using an innovative 

technology. In contrast, PU refers to the 

effort-free experience that positively impacts 

the user’s performance (26). The current 

study theorises that; 

H5: PU is positively affected by the PEOU. 

H6: An individual’s intention to use 

metaverse system in medical training (IN) is 

positively affected by the PU of the 

technology. 

H7: An individual’s intention to use 

metaverse system in medical training (IN) is 

positively affected by the PEOU of the 

technology. 

Based on the above, the study seeks to 

measure the acceptance and implementation 

of the metaverse system by analyzing the EJ 

and PI relative to other independent 

variables. The proposed research model 

relies on the earlier identified hypotheses as 

depicted in figure 1 below.  
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Figure 1. Research Model. 

Methodology 

The current research targeted learners in 

UAE universities. Data was obtained by 

conducting online surveys that were 

conducted in the winter semester of 

2021/2022 between 15th February and 15th 

May 2022. A link to the survey as well as 

details regarding the research objectives were 

emailed to members of the target population. 

The information was also shared across the 

students’ social media groups to maximise 

the response rate and gather a sufficient 

number of individuals to participate in the 

study. 500 questionnaires were issued to 

students following their voluntary 

participation and 435 questionnaire 

responses were obtained, which constituted 

an 87% response rate. The exclusive 

inclusion of students was since students are 

the most affected group of stakeholders who 

use the metaverse systems in the university 

setting. Whenever technology presents 

challenges to students, universities consider 

leveraging more efficient tools to stimulate 

students' performance. As instructors possess 

vast experience and diverse competencies, 

they can contribute to the university’s 

process of leveraging new technologies that 

could provide better user experiences to 

students. The selected sample size was 

sufficient enough to provide the desired 

information during the study. As (27) 

suggests, a population of 1500 members 

ought to have an estimated number of at least 

306 respondents taking part in a study. On 

that account, a sample size of 435 is 

considered large enough to meet the current 

research objectives. To validate its 

hypotheses, the study utilised a survey to 

collect the desired information. The survey 

comprised 14 items that helped to evaluate 

the five major constructs that the research 

sought to analyse. Questions used in 

preceding studies were restructured to concur 

with the needs of the current study and 

facilitate the applicability of conclusions. 

The collected data was assessed using a five-

point Likert Scale based on 5 statistics that 

ranged between strongly agreed (5) and 

strongly disagree (1). An evaluation using a 
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SEM is efficient for the current study’s 

sample size, which would help to test the 

study hypotheses (28). Although pre-

established theories were used to develop the 

hypotheses, they focused on the 

implementation of the metaverse systems in 

the medical education setting. The research 

team tested the measurement model using 

SmartPLS Version (3.2.7) while further 

assessments were conducted using the path 

model. The construct of reliability and 

validity was considered when assessing the 

measurement model.  The strategy was 

recommended by (29) where construct 

reliability was confirmed by assessing 

composite reliability (CR), Dijkstra-

Henseler's alpha (PA), and Cronbach’s alpha 

(CA). Additionally, validity was determined 

by establishing both the discriminant and 

convergent cogency. 

Results  

Participants’ Description 
As demonstrated in table 1, the proportion of 

male and female participants was 53% and 

47% respectively. The age distribution of the 

participants was generally even with 72% of 

the respondents ranging between 18 years 

and 29 years while 28% had surpassed the 

age of 29. A larger proportion of the 

respondents were seeking university degrees 

with 11% having doctoral degrees, 33% 

having master's degrees, and 56% of them 

having bachelor's degrees. A purposive 

sampling strategy was utilised in the study 

due to its effectiveness in studies where 

respondents are willing to volunteer (30).  

 

Table 1 . Demographic data of the respondents. 

Criterion 
 

Factor Frequency Percentage  

Gender Male  232 53% 

Female 203 47% 

Age Between 18 to 29 314 72% 

Between 30 to 39 78 18% 

Between 40 to 49 35 8% 

Between 50 to 59 8 2% 

Education 

qualification  
 

Bachelor 244 56% 

Master  145 33% 

Doctorate 46 11% 

 

Convergent and Discriminant Validity     

As demonstrated in table 2, construct 

reliability was confirmed as CA ranged 

between 0.801 and 0.857, which were higher 

than the standard value of 0.7 (31). The 

assessment also revealed that the CR ranged 

between 0.812 and 0.859, which is greater 

than the standard threshold of 0.7 (32). 

Therefore, it was necessary to consider 

evaluating and reporting CR using PA to 

check for the reliability of the research data 

(33). Dijkstra-Henseler's alpha ought to 

present values greater than 0.07 in 

investigative studies and values that exceed 

0.8 for other types of research (31,34). As 

depicted in Table 2 below, the reliability 

coefficients for all measurements exceed 

0.70, which confirms the construct reliability. 

Consequently, the constructs considered in 

the study were reported to be unbiased by the 

end of the study. The Average Extracted 

Value (AVE) and factor loading were also 
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tested during the study. Such analyses 

facilitate the confirmation of convergent 

validity, which determines the overall 

reliability of research conclusions (29). As 

depicted in Table 2, the factor loadings 

exceeded the standard value of 0.7 while 

AVE values ranged between 0.625 and 0.755, 

which exceeds the standard value of 0.5. 

Therefore, convergent validity was 

confirmed for all constructs.  

The Heterotrait-Monotrait ratio (HTMT) is 

measured as the primary strategy to 

determine Discriminant validity (29). The 

HTMT values for all constructs were less 

than the standard value of 0.85 (35), which 

indicates the conformity of the HTMT ratio 

as presented in Table 3. As such, the 

discriminant validity was confirmed. As 

such, no significant inconsistencies related to 

validity and reliability were observed when 

conducting the assessment. Findings from the 

analysis confirmed feasibility of the 

structural model in analyzing the research 

data.  

Table 2. Convergent Validity Results (Factor Loading & Cronbach’s Alpha,). 

Constructs Items Factor 

Loading 

Cronbach's 

Alpha 

CR PA AVE 

Perceived 

Enjoyment 

EJ1 0.815 

0.851 
0.85

3 

0.85

0 

0.62

5 
EJ2 0.829 

EJ3 0.836 

Personal 

Innovativeness 

PI1 0.854 

0.857 
0.85

9 

0.85

3 

0.70

5 
PI2 0.798 

PI3 0.792 

Perceived Ease of 

Use 

PEOU1 0.841 

0.826 
0.83

2 

0.82

1 

0.65

9 
PEOU2 0.836 

PEOU3 0.856 

Perceived 

Usefulness 

PU1 0.790 0.825 0.81

9 

0.82

3 

0.75

5 PU2 0.799 

PU3 0.810 

Users’ Intention to 

Use the MS 

IN1 0.822 0.801 0.81

2 

0.80

2 

0.70

2 IN2 0.840 

 

Table 3. Heterotrait-Monotrait Ratio (HTMT). 

  EJ PI PEOU PU IN 

EJ      

PI 0.765     

PEOU 0.369 0.632    

PU 0.756 0.619 0.531   

IN 0.335 0.577 0.605 0.768  
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Hypotheses Testing Results 

Key variables of the study had percentages of 

variance of 72%, 76%, and 70% respectively 

as presented in Figure 2 and Table 4. Beta (β) 

values, t-values, and p-values presented in 

Table 5. The empirical data used in the study 

confirmed the hypotheses H1, H2, H3, H4, 

H5, H6, and H7. Statistically significant 

associations were confirmed to exist between 

PI was observed to be influenced by both the 

PEOU and PU (β= 0.456) and (β= 0.563) at 

P<0.001, which confirms hypotheses H1 and 

H2. The statistically significant associations 

involving EJ, PEOU and PU (β= 0.554, 

P<0.05), (β= 0.571, P<0.05) confirmed the 

hypotheses H3 and H4. Additionally, PEOU 

had a considerable relationship with PU (β= 

0.863, P<0.001), which confirmed the 

validity of hypothesis H5. Eventually, PEOU 

and PU significantly influenced the 

participants’ inclination to use the technology 

with (β= 0.745, P<0.001) and (β= 0.416, 

P<0.001), respectively, which confirmed the 

hypotheses H6 and H7.  

Table 4.  R2 of the Endogenous Latent Variables. 

Construct

s 

 R2 Results 

IN 0.698 High 

PEOU 0.724 High 

PU 0.762 High 

 

Table 5.  Hypotheses-Testing of the Research Model (Significant at p** < = 0.01, p* < 0.05). 

H Relationship Path t-

value 

p-

value 

Direction Decision 

H1 PI -> PU 0.563 10.217 0.002 Positive Supported** 

H2 PI -> PEOU 0.456 8.302 0.005 Positive Supported** 

H3 EJ -> PU 0.571 6.557 0.015 Positive Supported* 

H4 EJ -> PEOU 0.554 5.689 0.018 Positive Supported* 

H5 PEOU -> PU 0.863 15.083 0.000 Positive Supported** 

H6 PU -> IN 0.416 18.226 0.000 Positive Supported** 

H7 PEOU -> IN 0.745 17.119 0.000 Positive Supported** 
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Figure 2. Path Coefficient of the Model (Significant at p** < = 0.01, p* < 0.05). 

 

Discussion and Conclusion 

This study investigated the students' 

perceptions of the use of metaverse systems 

in medical training within the medical 

community in the UAE. In essence, the 

metaverse system constitutes one of the 

technologies that will cause a meaningful 

impact on medical education. The innovative 

technology facilitates various educational 

practices in the contemporary world. The 

technology is likely to replace the internet 

and introduce greater innovation to transform 

teaching and learning. Having investigated 

the perceptions among university students 

regarding the implementation of the 

metaverse technology in education within the 

UAE, the current study found that PI, EJ, PU, 

and PEOU factors are significantly affecting 

the learners’ perceptions concerning the use 

of metaverse in medical education at 

P<0.001.  

The current study found that there exists a 

close association between the learners’ 

perceptions concerning the use metaverse 

and their levels of innovativeness. Indeed, 

this finding from the study concurred with 

past research works (15,18-21). Users of 

technology are often forced to overcome their 

uncertainty and develop a positive inclination 

to use technology. Their innovativeness helps 

them to shape their beliefs and attitudes 

towards achieving greater innovation through 

the use of technology. PI has been observed 

to cause a substantial impact on a person’s 

ability to cognitively interpret information 

technology which symbolises the risk-taking 

inclination to use technology (18,19). 

Furthermore, the basic aspects of the TAM 

model comprise the perceived user-

friendliness and the PU of the system. In 

addition, the study findings revealed the EJ 

factor has positive effects on PU and PEOU 

(P<0.001). Past studies have evaluated EJ as 

a qualitative factor that influences the users’ 

sense of pleasure, disgust, or hate resulting 

from the use of technology, which further 

influences their behavior (22–24). As 

convenience and enjoyment enable users to 

develop positive perceptions, the EJ of 

technology influences a user’s inclination to 

use technology, which determines their level 

of comfort in the long run (24,25). The 

students’ perceptions regarding the 

technology were further influenced by 
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perceptions regarding the PEOU and 

eventual PU of the metaverse system in the 

education setting. Findings from the study 

concurred with past research works as it 

describes students’ experiences with 

innovational technology used in the 

contemporary education sector. Certainly, 

several technology theories describe how the 

perceived user-friendliness and usefulness of 

technology influences the users’ inclination 

to accept and adopt it. The perceived user-

friendliness is considered to be level of 

effectiveness and comfort that individuals 

experience after using an innovative 

technology. In contrast, PU refers to the 

effort-free experience that positively impacts 

the user’s performance (26). 

However, the study had several limitations 

that included its exclusive reliance on two 

variables that include PI and EJ. 

Additionally, the TAM constructs only used 

two constructs of PEOU and PU to make the 

process of measurement easier and focus the 

research process on the key factors that 

influence the participants’ innovativeness. As 

the survey link was shared on social media, 

there was a possibility of submission of 

biased information from the respondents. 

Despite the various limitations, the study 

concludes that the metaverse system can be 

used to facilitate different activities and 

processes in the contemporary world. 

Metaverse was found to be particularly 

influential in the educational setting. 

Therefore, the study restricted its focus to the 

education setting in which the metaverse 

technology will cause meaningful impacts on 

teaching and learning. 
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