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ABSTRACT 
Smart, new digital technologies that have an impact on a variety of environments and sectors involve 
virtual reality and augmented reality. The transition from traditional to digital or blended learning 
methods and tools is one of the most significant breakthroughs in higher education. For all relevant 
stakeholders, adopting and using these immersive tools presents a number of difficulties. The study's 
goals included learning how students perceive the use of augmented reality and virtual reality 
technologies as well as learning what influences how these tools are applied in higher education. The 
research was constructed on the theoretical underpinnings of the Technology Approval Model to achieve 
this goal (TAM). A study model was empirically tested within students of higher educational institutions 
in Bengaluru, Karnataka. 294 students made up the sample group, and data were gathered using an online 
survey. SPSS 23 was used in analysing data. Findings from multiple regression and ANOVA analysis show 
that perceived usefulness, confidence, and awareness, as well as perceived ease of use, has a greater 
impact on students' perceptions and are key predictors of whether and how often they will embrace and 
use these immersive technologies. These results support the development of TAM theory and successful 
application of interactive technologies in higher education. The results of the research will aid higher 
education institution leaders and management in concentrating on creating infrastructure, educating 
instructors, and developing creative pedagogy for incorporating immersive augmented and virtual reality 
technologies into curricula. 
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INTRODUCTION 
Although the study fields of augmented and virtual reality (VR/AR) have been researched for decades, the 
recent advent of ongoing development in technology that are accessible to a wide range of customer 
markets has once again sparked substantial research endeavours in these areas. The only distinction 
between AR and VR as digital tools is the level of engagement. While VR immerses the user in different 
locations, AR enables users to engage within their present environments (Yung & Khoo-Lattimore, 2019). 
According to Akçayr & Akçayr (2017), Virtual items are projected onto the actual world using an AR 
technology. Then, it appears that these virtual items are situated in the same space as real objects. Virtual 
reality (VR) is a technology which allows users to analyse computer-simulated environments and 
immerses themself in a digital interactive portrayal of locations or conditions (Hunter, 2016). This 
improves their ability to successfully complete tasks and fulfil responsibilities for a variety of uses (Khoo-
Lattimore, 2019).Scholarly researches indicates that AR  and VR are effective teaching methods that are 
completely consistent with the current drive for digital and blended instruction (Boulton et al., 2018). 
Numerous studies have demonstrated benefits of using VR and AR in academic achievement (Chen, 
2016).  Merchant (2014) demonstrated in their study the benefits of implementing augmented reality 
(AR) in the classroom, including learning advances, motivation, and student involvement. Numerous 
studies regarding VR and AR have revealed enhancements in students' academic results, drive, 
collaboration, and cognitive and psychomotor abilities (Harris, Kristan, & Denise Reid, 2005). Since VR 
and AR improves decision-making while engaging with environments virtually, allowing explorations, 
comprehending complex ideas, developing new experiences, and experiential learning, it is claimed that 
technological innovations urge students to become engaged and active participants in learning. 
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Jorge Martn-Gutiérrez, et al. (2017) go into detail on four key benefits of utilizing VR/AR educational 
technology: Integrating VR and AR in higher educational context can boost learner involvement and 
motivation. When examining three - dimensional images, students engage in immersive interactions that 
improve their learning. VR/AR enables a creative method of teaching. Students are allowed to openly 
engage including both other students and virtual elements. As a result, students can investigate, study, 
and receive input, which leads to a learning opportunity.  Costs for VR/AR are going down, making them 
more widely available. Smartphones, laptops, and gaming consoles now have easier access to VR/AR 
technology due to recent technical advancements. Students can now easily access shared Virtual contents 
without the need for complicated hardware through popular online sites like YouTube. Furthermore, 
special needs students can engage with virtual objects as well as other students as well as have simpler 
access to virtual environments (Michelle R. Kandalaft et al., 2013). Compared to traditional learning tools, 
VR and AR encourage more engagement. With the aid of VR/AR, students can engage with various 
learning concepts while feeling more involved thanks to the use of headgear, haptic gloves, and motion 
detectors. Through this unique engagement, students can interact with real-world scenarios, things that 
they would not otherwise have access to (Mercè Bernaus, Annie Wilson, Robert C. Gardner, and Bernaus, 
2009). In the recent past, there has been a lot of researches on understanding the student attitude ad 
motivation towards these immersive technologies. This study's goal is to analyse views, attitudes, and 
drive of learners with regard to using AR/VR technologies in the classroom. Some scholars contend that 
student perspective is essential to the process of instruction and learning. 
 
LITERATURE REVIEW  
VR/AR Technology in Higher Education 
In all areas of education, there has been an overall rise of institutions employing AR and VR to improve 
learning. Building infrastructure and dispersing funds are being done by schools and colleges to 
incorporate technological advances into their curricula. In order to accomplish the desired learning 
results, AR/VR technology must be carefully matched with the curriculum. This is not an inexpensive 
endeavour. A number of theories have been used to describe how technological advancements are 
accepted in education, including innovation diffusion theory. (Straub, 2009). Important adoption 
variables for virtual labs include acceptance of technology, relative benefit, desire to use, and technology 
readiness (Achuthan et al., 2020). Technology trialability enables user to experience and explore with 
technology first-hand, which explains why it is favourably correlated with innovation adoption rates 
(Rogers, 1995). Therefore, in order for an instructor to be willing to incorporate VR and AR into their 
instruction, they must be able to use them themselves. Given the wide variety of methods that can be used 
with VR and AR technology, this is particularly significant (Grivokostopoulos et al., 2020). Technology like 
VR and AR by itself cannot guarantee effective learning results (Reeves & Crippen, 2020). Infrastructure, 
student receptivity to technological change, and instructor awareness are a few variables that go into 
producing successful educational outcomes. Data from long-term investigations on technology adoption 
in entire higher education institutions, as well as optimal designs and costs for VR and AR teaching tools, 
are lacking. Due to the lack of knowledge, it is challenging for educational establishments to decide on VR 
and AR technology and also to defend significant investments in centralised learning. AR/VR promotes 
student engagement and deeper understanding, which leads to more efficient learning. By utilizing VR 
devices, teachers can make learning engaging and immersive while presenting challenging concepts to 
students in a controlled environment. Liu and Xiao (2008) developed a paradigm for the relationship 
between learner perception and AR and VR technology. They developed this approach in light of reasoned 
action theory (Fishbein & Ajzen, 1975). They employed methodologies such as factor analysis, 
relationship analysis, hypothesis testing, and experimental evaluation of them using the Tam and 
innovation diffusion model proposed by David (1988). The research found that there was a favourable 
correlation between all of the traits thought to be connected to student perception. 
Factors that influence the students’ perception for AR/VR technology use 
Researchers are starting to become more interested in using VR and AR in learning. To begin with, 
millennial students today are interested in VR and AR. The reality that younger generation are spending 
more of their time online and some of them practically exist in virtual worlds is just one of their many 
characteristics (Hu-Au and Lee, 2017). Researches have established, VR has numerous potential 
advantages for instruction and learning process. Clark (2006) asserts that learning may become more 
interesting and enjoyable with the help of VR and AR., which would subsequently boost student drive and 
focus. Additionally, instructors can introduce contexts and locations into the classroom using VR and 
augmented reality, which are otherwise inaccessible or impractical. According to earlier research, pupils 
had favourable opinions of their use as instructional tools. Students' perceptions of the utility, 
amusement, attitudes, and behavioural intentions to use virtual environments were found to be 
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important (Singh & Lee, 2009). According to Huang, Backman, & Backman (2010), flow experience 
significantly and favourably influences learners' perspectives toward virtual learning (Deale, 2013). 
Students had positive attitudes toward the use of virtual environments to train in communication and 
interpersonal skills as well as tourism-related knowledge (Hsu, 2012). Related to this, VR in the 
hospitality industry gives pupils engaging learning chances and lets them collaborate on group tasks. 
Similar to this, Schafer (2017) examined use of immersive images in tourist education and discovered 
that students thought the experience increased their engagement and helped them comprehend the 
material more thoroughly. 
According to Barak, Watted, and Haick (2016), The hedonism motivating factors links the pleasure and 
satisfaction of students' digital learning experiences to their effectiveness and efficiency. More 
specifically, enjoyment defines the degree to which a person gets pleasure when they employ technology 
in learning (Heijden, 2004). Such a motivation is linked to students' perceptions of the advantages of task 
facilitation through active learning. This research demonstrates that students who truly have an innate 
motivation to learn are more likely to think that technologies of AR and VR are beneficial and to plan to 
incorporate them into the curriculum. The first assertion made by this research is that hedonic 
motivation is indeed a factor affecting students' perception. 
H1: Hedonic motivation (HM) has a significant impact on perception of students in using AR/VR 
technology in higher education. 
The probability that students will use AR and VR technology for informational objectives is referred to in 
this research as behavioural intention. The connection between behavioural intention and real use is 
substantial (Nunkoo & Ramkissoon, 2013). The overall impression that students have of participating in 
digital and blended learning is referred to as attitude. A positive attitude toward a behaviour produces a 
powerful desire to act in that way (Ajzen, 1991). Researchers have shown that the concepts attitude 
towards technology and intentions of behaviour are closely related (Escobar-Rodriguez & Monge-Lozano, 
2012). The desire to use AR learning objects can have a beneficial and substantial impact on how well 
students perform academically when using AR educational materials. In their research, Sun et al. (2015) 
discovered that involvement is a key component of learning in their study of the impacts of assimilation 
and engagement in a Taiwanese setting. Engagement and promotion emphasis have a favourable 
influence on the user's perception of efficacy. Examined was the efficiency of an online situation game-
based learning program for instructional objectives (Chan et al. 2020). The other concern relates to 
variables that impacts how often students use technology-enhanced learning opportunities. In contrast to 
perceived usefulness and fun, which were found to be major variables, ease of use had little bearing on 
students' attitudes toward and intentions to employ these tools for learning (Singh & Lee,2009). In 
accordance with study by Ali, Kumar, and Hussain (2016), each factor they examined had an impact on 
students' approval and involvement of computer-supported interactive classes based on UTAUT2 
framework. Taiwanese colleges looked into the adoption of virtual network systems as computer game-
based teaching (Chiao et al., 2018). All factors that were examined were found to directly affect students' 
behavioural intentions for using them. 
H2: Attitude towards technology has a significant impact on perception of students in using AR/VR 
technology in higher education. 
H3: Behavioural intention has a significant impact on perception of students in using AR/VR technology 
in higher education. 
Having confidence and awareness when using AR and VR technology is defined as having conviction in 
one's abilities and knowledge to adequately create the intended results (Bandura, 1986). Because it 
affects outcome of students' and takes priority over other cognitive tasks, it is crucial for academic 
learning (Geitz et al. 2016). Self-efficacy is belief that an individual can effectively do and finish a job on 
their own. Later, the concept was expanded to imply that an individual is more likely to participate in a 
task if they feel they can accomplish it, and the opposite is also true. Self-efficacy was defined in the light 
of AR/VR technology as "confidence in one's ability to carry out particular learning tasks using an e-
learning system." (Wang CH, Shannon DM, Ross ME, 2013).  
H4:  Confidence and Awareness has a significant impact on perception of students in using AR/VR 
technology in higher education. 
The extent to which an individual believes that using a specific technology purport to be simple and 
requires little effort is known as perceived simplicity of use (Venkatesh, 2000). The user's assessment of 
whether using a particular technology is desirable is reflected in their attitude toward technology. The 
probability that someone will use a technology is determined by their behavioural desire to use (Fishbein 
& Ajzen, 1975; Ajzen, 1991). Numerous investigations have supported the associations between 
usefulness, ease of use, and attitude (Wojciechowski & Cellary, 2013). Students will have positive views 
on AR/VR functionalities if they think that using them will improve their performance and that employing 
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them is simple, clear and uncomplicated (Perceived Usefulness). This research thus supports hypotheses 
5 and 6: 
H5: Perceived usefulness has a significant impact on perception of students in using AR/VR technology in 
higher education. 
H6: Perceived ease of use has a significant impact on perception of students in using AR/VR technology in 
higher education. 
 
RESEARCH OBJECTIVES AND FRAMEWORK 
A framework was established using the literature studies to better understand the independent and 
dependent factors and their interactions. The exploratory research will be built upon the depiction below, 
which was developed after a thorough literature analysis.  
Student perception is dependent component of the model, and AR ad VR technology related variables are 
the independent variable. The theory argues that a range of internal and exterior factors impact students' 
perceptions of AR/VR immersive technology use in higher education. The study's theoretical foundation 
is shown in Figure 1. 

 
Figure 1. Framework for the study 

 
The study's main goals are to:  
1. Identify how students perceive AR/VR technology 
2. Examine variables linked to AR/VR technology in higher education that have a major impact on 

students' perception 
3. Analyze demographic characteristics of respondents 

 
RESEARCH METHODOLOGY 
A well-crafted, well-organized online questionnaire was used to gather primary data. This study used a 
sample gathered from college students in Bengaluru, Karnataka, studying in the arts, sciences, 
engineering, architecture, and design colleges through a convenient sampling method which is 
heterogeneous, comprising of respondents from different geographic regions, educational levels, age 
groups, and courses. To improve the study's exterior validity, this was performed. Online survey was 
circulated for data collection. The participants were also informed of the privacy of responses and their 
names. The total number of surveys collected was 335. 294 data were discovered following a screening 
for missing or insufficient entries. 
 
Measures 
The questionnaire was made using the Likert Scale, and analysis was done. Age, gender, course, 
graduation was all taken into account in a separate section. Six independent variables were used in the 
research, along with 30 assertions about the participants' perceptions of usefulness, usability, hedonic 
motivation, attitude towards technology, confidence and awareness and behavioral intention. The 
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dependent component is assumed to be student perception. The TAM and earlier works, including those 
by Venkatesh et al. (2012); Huang (2015); Mehta (2019) were used to develop measurement scale and 
items, which were then customized for the unique circumstances surrounding this research (Chiao et al., 
2018). For each measurement, validity and reliability tests were conducted. Highly influential received a 
rating of 5, very influential received a rating of 4, somewhat influential received a rating of 3, slightly 
influential received a rating of 2, and not at all influential received a rating of 1. The dependability study 
was used to calculate Cronbach's Alpha consistency. According to the research, the reliability coefficient, 
or Cronbach's alpha, which measures how reliable all factors are, was 0.838. 
 
DATA ANALYSIS AND RESULTS 
The data is analysed using the software SPSS 23. Frequency and percentage analysis was used to examine 
the participant's socioeconomic characteristics. It was feasible to identify the components that affects the 
perception of students in using AR and VR technology in institutions of higher education by using ANOVA, 
and multiple regression. Descriptive statistics are employed in socio-demographic research.  
The socio-demographic profile of the participants is as below: In that 56.8% are male and 43.2% are 
female among the age groups 49.3 % are among 18–21-year group, 35.3 % are among 21 to 23 age group, 
remaining are 25.4%. Among 33 % of students are in under graduation, 67% are in post-graduation 
courses.  30% of students were from architecture and design field, 59.8% were from engineering areas 
and 11.2% were from arts and science background. Most of the students 43.2% who use AR/ VR 
technology, use it for gaming, 17.6% use it for shopping, 39.2% uses for educational activities. 67.3% have 
said hybrid or blended learning as preferred mode, Online or MOOCs were 21.3% and 11.4% have 
preferred traditional classroom. 
 

Table 1. Respondents' socio demographic characteristics 
  n= 294 % 

Gender 
 

Male 167 56.8 

Female 127 43.2 
Age 18-21 145 49.3 

21-23 104 35.3 
24 and above  45 15.4 

Graduation UG 96 33 

PG 198 67 
Specialization Architecture & Design 85 30 

Engineering 176 59.8 
Arts & Sciences 33 11.2 

Purpose for using AR/VR technology  Gaming 127 43.2 

Shopping 52 17.6 
Education 115 39.2 

Preferred mode of learning   Hybrid or blended 198 67.3 

Online, MOOCs 62 21.3 
Traditional classroom 34 11.4 

 
Factor Analysis 
Some factors were eliminated after factor analysis and multiple regression because they were 
insignificant to the research. As can be seen in Table 2, KMO and Bartlett's test were used to evaluate 
selection process. Sample appropriateness, as defined by KMO, should be higher than 0.5; nevertheless, 
the research reveals that in this case, it is 0.842. The information is therefore very significant. 
 

Table 2. KMO and Bartlett's Test 
Sampling Adequacy Test (KMO)  0.842 
Bartlett Test Chi- Square (Approx) 11363.783 

df 441 
Sig. .000 

 
The overall variation of the components using the extraction method is shown in table 3 below. The 
minimal load needed to incorporate each component was found by Hair (1992). Furthermore, it is 
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advised that factors with loads of 0.30 or higher be considered important, those with loads of 0.40 or 
higher to be deemed more significant, as well as those with loads of 0.50 or higher to be highly significant. 
Nothing had been overlooked in this instance. The eigenvalue of Component 1's variance, which is 
52.76%, is 14.54. The eigenvalue of Component 2's variance, which is 14.31%, is 4.83. The eigenvalue of 
Component 3's variance, which is 15.97%, is 3.32. The eigenvalue of Factor 4's variance, which is 14.82 
percent, is 2.24. The eigenvalue of Component 5's variance, which is 1.22, is 17.21%. Component 6's 
eigenvalue is 1.11 and its variation is 11.41%. Frequently, the item's natural affection for a grouping is the 
determining element. The filling component increases with an item's stronger correlation to a given 
element. The findings of the research demonstrate that every one of six variables— hedonic motivation, 
perceived utility, perceived ease of use, attitude toward technology, trust and consciousness, and 
behavioural intention—was uniformly loaded to different elements. As a result, every one of the 28 
factors that were included in the six distinct components is related to what the consumers need. For each 
figure in the table, the factor loading orders of magnitude have been increased by 100. Table 4 displays 
the component grid that has been rotated, and loadings of 0.60 or less are not recorded. 
 

Table 3. Total Variance 
Item Initial Eigen Value Extraction Sums of Squared Loadings 
 Total Variance % Cumulat% Total Variance 

% 
Cumulat % 

1 14.54 52.76 54.79 14.54 52.76 54.79 
2 4.83 14.31 67.00 4.83 14.31 67.00 
3 3.32 15.97 82.06 3.32 15.97 82.06 
4 2.24 14.82 97.59 2.24 14.82 97.59 
5 1.22 17.21 96.43 1.22 17.21 96.43 
6 1.11 11.41 97.94 1.11 11.41 97.94 
7 0.086 0.322 99.12    
8 0.076 0.172 99.26    
9 0.051 0.114 99.38    
10 0.042 0.103 99.52    
11 0.038 0.072 99.66    
12 0.017 0.069 99.72    
13 0.005 0.064 99.81    
14 0.004 0.059 99.91    

 
Table 4. Rotated Component Matrix 

Factors with alpha value F1 F2 F3 F4 F5 F6 
Hedonic Motivation (0.815) 
HM1 
HM2 
HM3 
HM4 
HM5 

 
0.93 
0.82 
0.81 
0.83 
0.82 

     

Attitude towards technology (0.857) 
ATT1 
ATT2 
ATT3 
ATT4 
ATT5 
 

  
0.77 
0.84 
0.91 
0.93 
0.88 

    

Behavioural Intention (0.847) 
BI1 
BI2 
BI3 
BI4 

   
0.86 
0.85 
0.83 
0.93 

   

Confidence and Awareness (0.812) 
CA1 
CA2 
CA3 

    
0.82 
0.91 
0.83 
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CA4 0.87 
Perceived Usefulness (0.848) 
PU1 
PU2 
PU3 
PU4 
PU5 

     
0.84 
0.75 
0.83 
0.87 
0.90 

 

Perceived Ease of Use (0.863) 
PEU1 
PEU2 
PEU3 
PEU4 
PEU5 
 

      
0.74 
0.73 
0.82 
0.83 
0.80 

 
Testing of Hypothesis 
Regression was utilized for evaluating the study's premise after six factors were extracted from the 
component analysis. The results of the study on pupil perspective are shown in Tables 5 and 6. According 
to the study's results, these six independent variables accounted for 76.3 percent of the variation in 
students' views of AR and VR in higher educational institutions, with a F value of 64.958 significant and a 
p-value of 0.000. (Table 6 and 7). Therefore, it is evident that these six factors have a significant impact on 
perception of students toward use of AR and VR in higher education. 
 

Table 5. Summary of Model 
Model R R2 Adjusted R2 Std. error 
1 0.872 0.782 0.763 0.48762598 

IV: perceived usefulness, hedonic motivation, confidence and awareness, perceived ease of use, attitude 
towards technology, and behavioural intention 
 

Table 6. ANOVA 
Model  Sum of 

Square 
df Mean 

Square 
F Signif. 

1 

Reg 113.067 7 18.189 64.958 .000 (a) 
Residual 32.853 130 0.357   
Total 145.92 137    

 
The study's hypotheses centres on how specific, unrelated variables affect how students view AR/VR 
technology use in institutions of higher education. Testing above mentioned hypothesis leads to the 
accomplishment of study's objectives. Table 7 shows results of level of impact each independent variable 
will have on perception of students towards using technologies of AR/VR in higher educational 
institutions. All of the aforementioned hypotheses are important and significantly improve how people 
view pupils. This research has shown that perceptions of usefulness, confidence, and simplicity of use 
have the strongest impacts on students' perceptions. 
 

Table 7. Coefficient of Regression Model 
Model 1 Unstd. coeff Std.co-eff t Sig 
 B Std. err beta 
(const) -3.9889 E- 0.043  0.000 1.0 
Factor 1  0.402 0.044 0.402 8.120 0 
Factor 2 0.393 0.041 0.393 7.323 0 
Factor 3 0.438 0.045 0.436 6.472 0 
Factor 4 0.393 0.042 0.394 8.864 0 
Factor 5 0. 379 0.043 0. 389 9.862 0 
Factor  6 0.387 0.042 0.388 8.453 0 
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DISCUSSION AND CONCLUSION 
According to the study, most students have favourable perceptions towards use of technologies like VR 
and AR in classroom. Learners think that by utilizing VR and AR in the classroom, learners will have the 
ability to better comprehend the concepts being taught and will learn more effectively. This result is in 
line with the facts in. They listed benefits like concentration, enhanced memory, drive, and a sense of 
being in the "real world," as well as time travel, which was proven during the study's literature review 
(Freina, Laura, and Michela O, 2015). In conclusion, students recognized that using VR and AR have many 
beneficial effects that were outlined in the literature, despite the fact that technologies are all still 
comparatively unknown and the majority of learners do not keep up with new technological 
developments in higher education. In this article, a sampling of students' opinions regarding use of AR 
and VR technology as tools was taken and analysed. The findings indicate that while most students have 
optimistic hopes for these new tools. It is crucial to note that all six of the study's variables— hedonic 
motivation, perceived usefulness, perceived ease of use, confidence, awareness, attitude towards 
technology, and behavioural intention—have a big influence on how students view things. The TAM 
paradigm is supported by this study's results and is consistent with them. According to this study, views 
of utility, assurance, and ease of use have the biggest effects on students' perspectives. Therefore, it is 
crucial to inform learners about benefits of AR/VR technology in educational environments. Individuals 
must have the confidence in their ability to manage technology on their own, as well as the drive to make 
the process enjoyable and enjoyable. Despite this, the majority of worries revolved around VR/AR being 
primarily used for entertainment rather than learning. Because new technologies have the potential to be 
useful instruments for the educational process, instructors need to be instructed how to use them with 
confidence and effectiveness. It will be crucial for us to comprehend factors influencing favourable views 
of AR and VR in order to inspire instructors to use new technologies. Higher education institutions will be 
able to change teaching and the university as a whole to better serve their students' requirements if they 
can completely utilize these technologies. The developments of VR, AR, have the potential to significantly 
increase student success and happiness, from tailored programs and also more effective remote learning 
to better research possibilities and a more linked student life. Higher education will only benefit from 
allowing students to further closely experience their scholastic emphasis in these ways. The variety of 
options, when combined with the appropriate disciplines and classes, can assist institutions in meeting 
the expectations of students in a technologically advanced world. The adoption of VR/AR technology by 
higher education institutions needs to be considered, including what the future may look like and what 
kind of infrastructure and assistance it might need. The use of AR and VR in classroom is generally well 
received by students, and due to possible advantages of these tools, educators are eager to learn more 
about them. 
Limitations and scope for further research 
It is clear from the above that a wide range of decision-making situations must be investigated before 
broad conclusions can be made to guide the development of VR/AR technologies. This research has 
suggested a highly integrative model that can be used to examine relationships between the 
determinants' usefulness, simplicity of use, awareness and confidence, attitude, and motivation in order 
to better understand how students view AR/VR technology in higher education. More research is needed 
to investigate these problems using different populations before generalizations can be made. 
Furthermore, it is essential to go beyond the Bangalore area. The research of additional internal and 
external variables is also an option. 
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