




















 

 

 



 

 

 



 

 

 

 المستخلص 
هدفت الدراسةةةةة  لى  التحقق ىب ن   الميلمم السةةةةةلوي     ت   واسةةةةةتخدا  الواق  المي   

ىدرسة  ثانوض  ي ى    14  المملك  اليرد   السةيودض . وتم  الدراسة  ضتشةكط ىب الميلمم   
ملت  ىيلم،  ىنهع يي ن  ةثل ، و يت يل هع اسةت  ن  ااةت  188لل نم   ىدضن  أي . تم اخت  ر

واىط  تل   لق  س ىدف تق لهع للواق  المي  . وتم اسةةةةةةةةةتخدا  أوذ  ق وو التكنولوج   يلى ي
ل ن ء أداة الدراسةة . وتم اخت  ر خمسةة  يواىط  ةةمب فر ةة  ت الدراسةة  ي نت ي لت ليا ال  يدة 
المتصةةةةورة، وسةةةةهول  ا سةةةةتخدا ، وا ي ه ت نحو ا سةةةةتخدا ، والن   السةةةةلوي   للاسةةةةتخدا ،  

ورة. وأيةةدت هةةذه الةةدراسةةةةةةةةةةةةةةةة  أن النموذ  المقترم والميةةدو يلى أوذ  ق وو  تيةة  المتصةةةةةةةةةةةةةةوالم
التكنولوج   ضيتبر أداة نظرض  تسةةة يد   فهع وت سةةة  الن   السةةةلوي    سةةةتخدا  الواق  المي  ،  

المتصةةةورة، وا ي ه ت نحو ا سةةةتخدا  له   ث  يلى  أن ال  يدةوتوصةةةلت نت يه الدراسةةة  لى  
سةةةةةةةةتخدا . يم  تشةةةةةةةة  نت يه الدراسةةةةةةةة  لى   ث  ال  يدة المتصةةةةةةةةورة، والمتي  لوي   للاالن   السةةةةةةةة

ضوجد  ث  ى  اةةةةةةةةةر    المتصةةةةةةةةةورة يلى اي ه ت الميلمم نحو اسةةةةةةةةةتخدا  الواق  المي  ، ولكب   
ي ن هن   يدد قل ط ىب الدراس ت المتيلق  بالواق  المي     لسهول  ا ستخدا  يلى اي ه تهع.

ط المتيةة  المتصةةةةةةةةةةةةةةورة واليواىةةط اوخرف  المكونةة  لنموذ  ق وو  ت دم يةة ىةةدرسةةةةةةةةةةةةةةةةت اليلاقةة 
التكنولوج  ، لهذا، ف لنت يه التي توصةلت لىل ه  الدراسة  الح ل   تقده  ىرجي،  ى  دا،  للدراسة ت  
المسةةةةةةتق ل    وو اسةةةةةةتخدا  أوذ  ق وو التكنولوج   وتقن   الواق  المي  . واختتمت الدراسةةةةةة   

صةةةةةةةة  ت، والتن  ق ت الممكن  للواق  المي   لتحسةةةةةةةةم أسةةةةةةةة ل ل    ت والتو داموي  ىب المقتر 
 التدرض  لدف الميلمم.

(، الواق  المي  ، المدارس الث نوض TAMأوذ  ق وو التكنولوج    )  الكلمات المفتاحية:



 

 

 

Introduction 

We live in a digital age where technologies have had a transformative 

effect on the way we live and work. Education is one of the fundamental 

organizations that are being distributed by technology and digitalization. 

Slowly and steadily, technology has been making strides in revolutionizing 

methods of learning and teaching. Technology-enabled curriculum and 

smartboard interactive whiteboards have long replaced a traditional chalk 

blackboard and a two-dimensional textbook image. One change that is 

making vital waves in education is the arrival of “Generation Z,” born from 

1997 onward (Dimock, 2019). Today’s generation of students no longer 

want traditional education methods, which are becoming a thing of the past 

and becoming increasingly digitized and driven by technology 

innovations. They want the power of technology to be integrated into their 

classrooms. Recent technological innovations present meaningful 

opportunities to reshape 21st-century instruction because of their popularity 

with learners and instructors. According to a survey on the impact of 

interactive technology on Marketing college students, it indicated that the 

introduction of technology makes 87% of students reported they were more 

likely to attend class, 72% of students reported they were more likely to 

participate, and 70% of students reported they improved their 

understanding of specific concepts (Anonymous, 2006, p.1) . 

Most young people have grown up never knowing a world without 

smartphones, and they use them for just about everything, and it seems 

evident that using such technologies can help them to learn. Smartphone 

ownership has become a nearly ubiquitous element of a teenager's life. 

According to a research by the Pew Institute, nearly all adolescents and 

young adults age 13-17 (95%) have a smartphone or access to one (Anderson 

& Jiang, 2019), and these devices contribute positively to education 

(Radosavljevic et al., 2018). 

Most people's first experiences of immersive technologies such as 

augmented reality (AR), virtual reality (VR), and mixed reality (MR), 

today are likely to be in gaming and entertainment. AR, along with VR and 

MR, is considered “key educational technologies over the next decade” 

(Becker et al., 2018, p. 46). A study by eMarketer reported that about 42.9 



 

 

 

million people would use VR, and 68.7 million will use AR at least once 

a month (Petrock, 2019). According to a Statista report, AR is expected to 

have one billion users by 2023. Worldwide shipments of smart glasses are 

expected to reach around 32.7 million units by 2022, growing from 225 

thousand in 2017. According to Liu (2019), the global AR market is 

expected to grow noticeably to around 198 billion American Dollars by 

2025. 

As we move into the next generation of media transformation, AR is 

becoming the hottest topic in education. AR is a powerful visualization 

tool that allows users to bring an object or concept into a reality that is 

otherwise imagined, inaccessible, or difficult to grasp, and even help make 

the invisible visible. AR refers to a technology that enables the 

combination of real-time digital and physical information utilizing various 

forms of portable computing devices—i.e., iPads, laptops, tablets, and 

smartphones with wireless networks— to create this new reality, which has 

affected the number of mobile AR applications (Cabero-Almenara et al., 

2019(. 
AR is one with the fastest growth (Arcos et al., 2016), becoming more 

popular as it was forecasted (Akçayır & Akçayır, 2017), and this growth 

is anticipated to be sustained. AR holds great promise for various fields of 

study and has begun to be applied in many different disciplines where 

simulations and other immersive and experiential learning pedagogies 

have been highly successful (Hsin-Hun et al., 2017; Ho et al., 2017). AR 

has become an emergent technology with numerous diverse possibilities 

for its application in educational contexts (Akçayır & Akçayır, 2017; 

Cabero-Almenara et al., 2019; Ibili et al., 2019) . 
Today’s students are quickly bored with standardized teaching 

approaches and tend to remember what they see more than what they learn 

by rote; hence, AR could take them to the next level by assisting them not 

only to see but also to experience and participate. According to Cabero-

Almenara et al. (2019), AR has been shown to increase learners' 

visualization capabilities. Various potentials of AR for teaching and 

learning have been increasingly recognized by academics (i.e., Chen et al., 

2011; Khan et al., 2019) who have reported the potential of utilizing AR 

to assist students learning in real-world contexts compared to traditional 

education systems. AR has been applied for enhancing students' attention 



 

 

 

(Escobedo & Tentori, 2014), leading positive learning outcomes (Chen, & 

Wang, 2015), improving learners writing skills (Wang, 2017), increasing 

the student learning motivation in the learning process (Khan et al., 2019), 

promoting students’ interaction and engagement (Scrivner et al., 2016), 

encouraging collaborative learning and enhancing existing learning 

materials (Akçayır & Akçayır, 2017; Lytridis & Tsinakos, 2018), and 

offering efficiency in the learning (Sytwu & Wang, 2015). By providing 

visual representations, AR enables learners to acquire, process, and 

remember information; thus, it benefits them in testing their knowledge in 

practice. Such technology has been applied to provide learners with 

immediate and relevant information such as videos and 3D images to 

facilitate their processing skills and increase their learning motivation and 

level of understanding (Chiang et al., 2014).Yoon et al. (2017) indicated 

that AR had been highlighted for its tremendous potential to empower 

learners to better understand difficult subjects . 
Appling AR in the real world can effectively help students in reaching 

their learning goals (Hsu, 2017), and benefit teachers in teaching subjects 

that can be complicated and costly to explain and make them clearer (Erbas 

& Demirer, 2019). AR is an emerging trend within the education area, one 

that empowers educators to give learners different experiences with the 

convenience of utilizing their devices. Teachers could easily and quickly 

convey concepts to students who study the learning materials supported by 

applying AR before lessons (Liou et al., 2016). AR empowers teachers by 

providing exciting digital content and features that can engage learners in 

no time. Scrivner et al. (2016) indicated that AR offers opportunities for 

more authentic learning experiences and appeals to multiple learning 

styles, providing learners with a personalized and explorative learning 

experience. Educational associations have recognized AR as one of the 

most promising technologies (Ibáñez & Delgado-Kloos, 2018) that will be 

adopted by educators in the next years (Scrivner et al., 2016), and become 

the milestone of education. Cabero-Almenara et al. (2019) concluded that 

AR would significantly contribute to the future education process. 

  



 

 

 

Problem Statement 

The academic year 1436-1437 AH witnessed the opening of the 

National Education Portal “iEN,” and this project is considered as one of 

the emerging ministerial projects as a result of the sense of the Ministry of 

Education in the Kingdom of Saudi Arabia (KSA) [National Education 

Portal (iEN), 2020]. iEN provides reliable e-educational services to all 

students, teachers, educational leaders, supervisors, and parents. It allows 

teachers to create teaching and learning strategies based on the current 

century's requirements and provides students with self-learning 

opportunities according to their abilities and academic level. AR is one of 

the new technology services provided by iEN, as it shows visitors the 

images supported in textbooks using special applications produced by the 

development services for education. These applications work on Android 

and iOS to contribute to enhancing the practices of this technical innovator 

in teaching and learning processes. Currently, iEN supports the curriculum 

of science at intermediate and secondary schools as a first step in providing 

this service. However, the use of AR technology in the Saudi educational 

context is in its infancy . 
The acceptance of AR is a topic of growing interest in educational 

environments. Users’ acceptance is a fundamental factor in determining 

the success or failure of new technologies (Davis, 1989, 1993). A key 

question for researchers, academicians, and practitioners is whether users 

would accept AR technology in their academic settings by investigating all 

essential factors that ensure the successful deployment of this technology. 

Educators are probably the most important element in the educational 

process, and they play a vital role in the success of technology acceptance 

and adoption in teaching and learning . 
Nevertheless, a recent review showed that few studies had been 

conducted to identify the extent to which educators are willing to accept 

AR technology in their settings. To ensure the success of AR, it is 

important to examine the teachers’ perceived intention to use it as the first 

step in implementing it in their teaching practice. Since there is a gap in 

the literature regarding the acceptance of AR in the context of education, 

this study aims to fill this gap by examining the relationship between 

perceived usefulness (PU), perceived ease of use (PEoU), perceived 

enjoyment (PE), attitude toward use (ATU) and teachers’ perceived 



 

 

 

intention to use (ITU) AR in the secondary education in Saudi Arabia with 

Davis’s (1989) TAM as the guiding principle. 

Significance 

Since AR is still in its infancy, especially in KSA, an in-depth study 

of each aspect of this issue is necessary. The current study sought to fill 

some gaps in the literature and help build a foundation for future research 

in AR. Research on AR acceptance will be extremely worthy in providing 

meaningful information, especially at this early stage of AR technology 

development and implementation. Further, no previous research has 

sought to investigate secondary teachers’ behavioral intention to use AR 

and empirically validate the technology acceptance model in KSA. The 

findings of this study will provide the ministry of education in KSA with 

more insight into academics’ perception of AR. This study will also pave 

the way for future research on technology acceptance within the KSA's 

higher education setting. Specifically, this study adopted and modified a 

questionnaire to suit the AR acceptance context that may be reused in 

future research. 

Literature Review 

Technology Acceptance Model (TAM) 

Technology Acceptance Model (TAM) formulated by Davis (1989) 

is one of the most extensively accepted models to explain a potential user’s 

+TAM's primary purpose is to explain the influence of users’ beliefs and 

attitudes on their intention to use technology and, subsequently, the usage 

of the technology itself. TAM typically explains 40% of the intention to use 

and 30% of actual use (Fishbein & Ajzen, 1976). In Davis's (1989) TAM, 

two major variables, perceived usefulness (PU) and perceived ease-of-use 

(PEoU), are hypothesized to be fundamental determinants of user 

acceptance. Additionally, Davis’s (1989) TAM postulates that users’ 

perception of PU and PEoU relative to a particular technology shapes ATU 

and ITU . 
This model has received empirical support for being robust in 

predicting technology adoption in different contexts and with a variety of 

technologies, including an augmented reality tutoring system (Ibili et al., 

2019), augmented reality ( Bojórquez et al., 2016; Cabero-Almenara et al., 

2019), learning management system (Yalcin & Kutlu, 2019; Yuen et al., 



 

 

 

 Martín-García et( blended learning ف)2019 ف.Lemay et al( social media ف)2019
al., 2019), smart glasses (Rauschnabel & Ro, 2016),YouTube (Maziriri et 

al., 2020), mobile learning (Sánchez-Prieto et al., 2019), multimedia 

(Weng et al., 2018) and information and communication technology 

(Ursavaş et al., 2019). However, it is recommended that the TAM be 

studied to obtain more insights into its validity (Alalwan et al. 2018; 

Beldad & Hegner, 2018). Legris et al. (2003) recommended that Davis’s 

(1989) TAM has to be integrated into a broader one, including additional 

variables to provide an even more robust model. 

Research Model and Hypotheses  
Relationships among all factors—PU, PEoU, PE, ATU, and ITU— 

that influence teachers’ acceptance of AR were examined in the present 

study. The expected relationships among these variables can be seen in 

Figure 1. 
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Perceived Usefulness (PU) 

In TAM (Davis, 1989), PU is defined as ‘‘the degree to which a 

person believes that using a particular system would enhance his/her job 

performance” (p. 320). In the current research, PU is the extent to which a 

teacher believes that using AR will improve his/her teaching performance. 

This means that if teachers perceive that AR can help them augment their 

teaching performance, they are more likely to use AR in their future 

teaching practice. Empirical studies (i.e., Alalwan, et al. 2018; Kim et al. 

2016), have shown that PU is the strongest predictor of the technology of 

interest. A strong relationship between PU and ITU has been confirmed by 

several empirical studies (i.e., Haugstvedt & Krogstie, 2012; Sánchez-

Prieto et al., 2017; Revythi & Tselios, 2019; Wu & Chen, 2017). In the 

context of AR, Balog, and Pribeanu (2010) insisted that PU is a relevant 

factor for user's acceptance of AR. Briz-Ponce et al. (2017) suggested that 

PU is vital in predicting ATU . 

Perceived Ease-of-Use (PEoU) 

PEoU is another factor that signifies “the degree to which a person 

believes that using a particular system will be free of effort” (Davis, 1989, 

p. 320). In the context of AR, PEoU is the belief that a teacher expects not 

to put much effort into making use of AR. Cabero-Almenara et al. (2019) 

argued that AR gets more relevance in education due to its ease of use and 

availability of mobile computing devices. If AR is relatively easy to use, 

teachers will be more willing to learn about its features and finally intend 

to use it in their future teaching practice. Davis (1989) suggested that when 

it comes to introducing the use of new technologies, PEoU would be the 

critical technical determinant that affects the user's attitude towards usage. 

Various literature provides evidence of the impact of PEoU on ATU, ITU 

and PU (Šumak et al., 2011; Maziriri et al., 2020; Weng et al., 2018; Teo, 

2011; Luan & Teo, 2009). Other works, such as Chuah et al. (2016) and 

Haugstvedt and Krogstie (2012), found that PEoU strongly influences PU, 

PE, and ITU. However, Balog and Pribeanu (2010) has found no such 

relationship. In AR contexts, A research conducted by Iba'nez et al. (2016) 

reported that PEoU is a vital factor for the PU and ATU towards using AR. 

However, Wojciechowski and Cellary (2013) found that PEoU had a weak 

influence on PE. Šumak et al. (2011) and Luan and Teo (2009) found that 

PEoU is a significant determinant of ATU and ITU, and PU had a direct 



 

 

 

influence on ITU while PEoU affects ITU indirectly through ATU. A study 

conducted by Yalcin and Kutlu (2019) found that PU and PEoU have a 

statistically significant influence on ITU. Further, the influence of PEoU 

on PU in TAM research has been empirically confirmed in the literature 

(Ibili et al., 2019; Nikou & Economides, 2017) and they found that both 

factors are two crucial determinants of ITU. Huang (2016) found that 

PEoU was directly related to PU and that both variables had direct effects 

on ATU, not ITU . 

Attitude Toward Use (ATU) 

ATU refers to an individual’s positive or negative feelings about the 

performance of target behaviors (Fishbein & Ajzen, 1975). Davis (1989) 

stated that in the TAM context, one’s overall ATU in a given system is an 

antecedent to ITU. Based on Davis’s (1989) TAM, higher levels of PU and 

PEoU predict positive ATU, which, in turn, predicts ITU. The literature 

shows that ATU affects ITU (i.e., Maziriri et al., 2020; Sánchez-Prieto et 

al., 2017) and concluded that it is a necessary variable. Although the TAM 

model has received significant support for its analytical ability, it was 

criticized for its parsimony and lack of additional variables (Teo et al., 

2018). In this study, researchers extended TAM formulated by Davis 

(1989) to include additional constructs such as perceived enjoyment (PE) 

to further insight into user acceptance in a specific learning context. 

Perceived Enjoyment (PE) 

PE is defined as “the extent to which the activity of using the 

computer is perceived to be enjoyable in its own right, apart from any 

performance consequences that may be anticipated” (Davis et al., 1992, p. 

1113). Seeking pleasurable and joyful experiences is recognized as a basic 

personal desire. In the TAM3, an extension of the original TAM by 

Venkatesh and Bala (2008), PE has been found to influence PEoU. Thus, 

PE would be a vital determinant of the users’ acceptance and use of AR 

(Haugstvedt & Krogstie, 2012; Leue et al., 2014). Several studies have 

found PE to be a robust determinant that is associated with PU and PEoU 

in explaining the intention to use a technology (i.e., Lin & Chen, 2017; 

Munir & Ilyas, 2017; Venkatesh & Bala, 2008). Other works, such as Suki 

and Suki (2011) and Teo and Noyes (2011), proved that PE has a positive 

influence on ATU and ITU (Balog & Pribeanu, 2010); therefore, it needs 



 

 

 

to be taken into account in Davis’s (1989) TAM. As far as we know, there 

is no acceptance model reported for AR in KSA. This study extended 

Davis’s (1989) TAM by including PE to provide further insight into 

secondary school teachers' acceptance in AR. 
Research Hypotheses 

Based on previous literature research, the author formulated the 

following hypothesesا 
H1.PEoU positively affects PU of an AR. 
H2.PEoU positively affects PE of an AR. 
H3.PEoU positively affects ATU of an AR. 
H4.PU positively affects PE of an AR. 
H5.PU positively affects ATU of an AR. 
H6.PU positively affects ITU of an AR. 
H7.PE positively affects ATU of an AR. 
H8.ATU positively affects ITU of an AR. 

Methodology 

Participants 

To test the research model, 232 questionnaires were distributed in 14 

central city boys’ public secondary schools in Abha City, Asir Province, 

KSA, in session two, 2019/2020. Two hundred and nine participants 

responded to the survey. Returned questionnaires with incomplete or 

invalid answers were eliminated, and 188 (81 %) valid responses were 

collected—the relevant to the respondents’ characteristics as shown and 

analyzed by statistical frequency and percentage. The information received 

from data indicated that more than half of the participants (64 %) had 

mobile devices experience for more than ten years, which is indicative of 

the prevalence of using mobile devices among teachers. Concerning age, 

most of our subjects were between 25 and 34 years old (42.6%), and about 

37.2 % of them did not have experience in using an AR . 

Instrumentation 

The instrument was developed based on the objectives of the study 

and a previous literature review. Content validity was checked by pilot 



 

 

 

testing the instrument with 20 teachers selected from secondary schools. 

An online questionnaire—as the data collection technique—was used for 

this study. The respondents were able to complete the questionnaire at any 

time; it was expected to take about 5-10 minutes for each participant to 

complete the questionnaire. The online questionnaire was divided into two 

parts. Part I of the online questionnaire was designed to identify the 

respondents' demographic attributes, such as their age, their experience of 

mobile devices and their knowledge of using AR technology in education, 

Internet connectivity, their experience of mobile devices, and their 

knowledge of using AR technology in education . 
In Part II, participants were asked to fill in a 24-item questionnaire. 

All questions were made based on Davis’s previous studies with 

modifications in wording to fit the specific context of AR. To ensure the 

scales' content validity, the items selected must represent the concept about 

which generalizations are to be made. The scales for perceived usefulness 

(6 items; α = 0.919), perceived ease of use (7 items; α=0.867), attitude toward 

using (3 items; α = 0.899), and intention to use (3 items; α = 0.867), were 

adapted from Davis’ studies (1989), which established their reliability and 

validity. The items for the perceived enjoyment construct (5 items; α = 

0.905) were adapted from Cabero-Almenara et al. (2019) and Venkatesh 

and Bala (2008). This study adopted the structure of the 5-Point Likert 

measurement questionnaire. Each item was given a 5-point scale with 

anchors ranging from “strongly disagree” to “strongly agree”. The items 

were modified to make them relevant to the AR context. Pretesting of the 

measures was conducted by users and experts selected from the 

educational technology field. Accordingly, the items were further adjusted 

to make their wording as precise as possible. The raw data collected via 

SurveyMonkey data were organized and automatically downloaded to 

SPSS® software for analysis (see Appendix A). 

Statistical procedure  
Statistical Package for Social Science (SPSS) software version 22 

was used. Descriptive and inferential statistics were applied to compute 

mean, standard deviation, frequency, Cronbach’s coefficient alpha, 

correlation coefficient, and regression analysis. A significant alpha of 0.05 

was adopted. 



 

 

 

Results 

Reliability analysis  
According to the literature, Cronbach’s alpha (α) values higher 

than.70 are considered sufficient to conclude that a scale exhibits internal 

consistency reliability (Gliem & Gliem, 2003). Using the scale function of 

the SPSS software, the Cronbach's α scores, ranging from 0 to 1, were 

computed for each variable. The reliability analysis results in this study 

indicate Cronbach's α is.959 >.70 for the statements, which indicates a 

high level of internal consistency. Cronbach’s α for all variables is 

between.867 and.919. Consequently, the scores derived from the survey 

were deemed reliable as in Table 1in the Statistical Appendix B. 
Descriptive Statistics: Constructs and Items 

Descriptive statistics showed that among five constructs, ITU earned 

the highest scale score (M= 4.36 , SD =.607) of the constructs in the 

model, and the mean was similar to the mean score for ATU ( M = 4.31, 

SD =.607), with PE (M=4.28, SD =.59 ), and PU ( M = 4.27, SD =.604), 

while PEoU (M=  4.05, SD= 606) had the lowest rating. Further, Table 2 

in the Statistical Appendix B specified that the individual survey items 

with the top six highest agreement scores were all from either the ITU-“ I 

predict I would use AR for learning in the future” (M = 4.3667, SD 

=.61544); “I intend to use AR when it becomes available in my school” 

(M = 4.3611, SD =.71507); “If available, I plan to use AR in the future” 

(M = 4.3556,SD =.71396); PE- “Using AR in education is pleasurable (M 

= 4.3171, SD =.68959); PU-“ I would find AR useful in my teaching”(M 

= 4.3158, SD  =.63685); PEoU- “I feel that using AR would be easy for 

me” (M= 4.2289, SD =.70195) . 

The three individual items that received the lowest agreement scores 

were all from the construct of perceived ease-of-use (PEoU): “I feel that 

my ability to determine AR ease of use is limited by my lack of 

experience.” (M = 3.6687, SD = 1.09206); “Interacting with AR is 

unambiguous and easy to understand.” (M = 4.0602, SD =.80678); 

“Learning to operate AR would be easy for me” (M = 4.1386, SD 

=.74595). 

Correlation Analysis 



 

 

 

The correlation refers to a technique for analyzing relationships 

between variables and assessing whether the correlation between them is 

statistically significant. A correlation is statistically significant if its “Sig. 

(2-tailed)” < 0.001. Each correlation is computed on a slightly different N 

-ranging from 164 to180. This is because SPSS uses pairwise deletion of 

missing values by default for correlations. The widely used rules specified 

by Cohen (1988) regard a correlation of r =.10 as small, r =.30 as 

moderate, and r =.50 or larger as strong or large correlation . 
Pearson’s correlation was computed to assess the relationship 

between all research variables. As depicted in Table 3 in the Statistical 

Appendix B, all constructs —PU, PEoU, PE, ATU and ITU—are 

significantly correlated (p<.001). They all scored higher than 0.6, and no 

correlation was above 0.8. This confirms the original hypothesis made in 

the literature concerning the TAM model. The results indicated a 

significant positive correlation between PEoU and PU, r = 0.672, N =166, 

p<.001, supports hypothesis H1. Increases in PEoU were correlated with 

increases in teachers' PU of AR in their future teaching practice . 
PEoU and PE were significantly positively and strongly correlated, r 

= 0. 736, N =164, p<.001, and supported hypothesis H2. The hypothesis 

H3 was also supported by a significant positive correlation between PEoU 

and ATU, r = 0.674, N = 164, p<.001. Further, the results indicated a 

significant positive association between PU and PE, r =.735, N =164, 

p<.001, supports hypothesis H4. From the Correlations table, it can be seen 

that the variables PU and ATU were significantly and strongly positively 

correlated r =.761, N = 171, p<.001, in which this analysis gave support to 

hypothesis H5, and PU is strongly related to ITU, r =.761, p< 0.001, 

supports hypothesis H6. Besides, a high value of correlation found 

between ATU and PE, r =.773, N=164, p< 0.001, supports hypothesis H7. 

The variables ATU and ITU were significantly and strongly positively 

correlated, r =.660, N = 164, p<.001, supports hypothesis H8 . 

Structural Model Testing Results 

The next step in data analysis was to examine the significance and 

strength of hypothesized relationships in the research model (Fig.1). Thus, 



 

 

 

regression analysis was conducted to test the hypothesis relationship 

between independent variables and dependent variables. Fig. 2 illustrated 

the graphical presentation of the β-value for each of the variables. Further, 

Table 8 shows the overall results. 
Regression Analysis of PEoU and PU. 
The results indicated that the value of R2 is.452, which indicates that 

45% of the variance of PEoU is accounted for the model. PEoU had a strong 

influence on PU (β=.672, t= 11.622). The value of F= 135.078, p<.001, 

means there is a positive relationship between variables. The value B for 

PU=.673, p<.001, indicates that an increase in the PU of AR will lead to 

an increasing PEoU, in which this analysis gave support to Hypotheses1 

(see Table 4 in the Statistical Appendix B). 
Regression Analysis of PEoU and PU vs PE 

As depicted in Table 5 in the Statistical Appendix B, the value of R2 

is.65 which indicates that this model accounts for almost 65% of the total 

variation in the data. Thus, both PEoU and PU significantly influence PE 

[F (2,161) = 147.999, p <.001], supports hypothesis H2 and H4. PEoU (β 

=.442, p<0.001) has slightly stronger effects on PE compared to PU (β 

=.439, p<0.001). 

Regression Analysis of PEoU, PU and PE vs ATU 

The results indicated that the value of R2 is 0.685, indicating that this 

model accounts for almost 69% of the total variation in the data. Both PU 

and PE had a significant positive relationship with ATU (β =.386, t= 

 this mean there فp<0.001( respectively فt= 5.342 فp<0.001; β =.400 ف5.662
was a positive relationship between variables, which gave support to 

hypotheses H5 and H7. However, PEoU had no significant positive 

relationship with the construct of teachers’ attitude (β =.122, p > 0.05), 

and thus hypothesis H3 is not supported (see Table 6 in the Statistical 

Appendix B). 
Regression Analysis of PU and ATU vs ITU 

A significant regression equation was found [F (2,13) = 80.047, p 

<.001], with an R2 of.499, taken as asset, the predictors —ATU and PU 

—and accounted for 50 % of variance in ITU, which is very good in 

practice. Table 7 in the Statistical Appendix B reveals that PU (β=.388, t-



 

 

 

value = 4.509,  p <.001), and ATU (β =.364, t-value= 4.236 , p <.001) 

have a positive relationship with intention to use (ITU) and are statistically 

significant predictors. Thus, as PU, (β =0.388) increases by one 0.6018 

SD, ITU will increase by 0.248 of a scale point (0.388 x 0.6018 ITU.SD); 

as ATU (β = 0.364) increases by one SD 0.607, ITU will increase by 0.219 

(0.361x 0.607 SD). So, H6 and H8 were supported. 
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Discussion and Conclusion 

This study aimed to extend Davis's (1989) TAM by incorporating 

perceived enjoyment (PE) to the model to explore the extent to which these 

variables affect teachers’ perceived intention to adopt and use AR. Before 

proceeding to statistical analysis, the reliability of the survey was 

computed using 

 
Table 8 
Summary of Hypothesis Testing Results 

Hypothesis 
Proposed 

relationship 
Test Result Conclusion 

H1 PEoU  — PU 
β= .672,  

p<0.001*** 
Supported 

H2 PEoU — PE 
β =.442,  

p<0.001*** 
Supported 

H3 PEoU— ATU 
β =.122,  p > 

0.05 
Not 

Supported 

H4 PU —  PE 
β =.439,  

p<0.001*** 
Supported 

H5 PU—  ATU 
β =.386,  

p<0.001*** 
Supported 

H6 PU —  ITU 
β =.388,  p 

<.001*** 
Supported 

H7 PE —  ATU 
β =.400,  

p<0.001*** 
Supported 

H8 ATU —  ITU 
β =.364,  p 

<0.001*** 
Supported 

Note: *** p<0.001; not-significant p > 0.05. Intention to Use=ITU, Attitude Toward 
Using= ATU, Intention to Use=ITU, , Perceived Ease of Use= PEOU, Perceived Usefulness 
=PU, Perceived Enjoyment=PE. 

 

Cronbach’s α. According to the results, all constructs have acceptable 

validity and reliability. Assumptions regarding the regression analysis 

were also checked graphically. The results concluded that the data of this 

study had satisfied all the assumptions for regression analysis. The 

proposed research model was designed to explore whether teachers are 

willing to adopt AR in their future teaching practice or not. Similar to 

previous studies (Akçayır & Akçayır, 2017; Cabero-Almenara et al., 

2019; Ibili et al., 2019), the results of the present research supported 

theoretically and empirically the ability of the Davis’s (1989) TAM to be 



 

 

 

a suitable theoretical framework for better understanding the teacher’s 

acceptance of AR.  

All hypotheses except hypothesis H3 were accepted at the 0.05 level 

of significance. The results revealed the positive direct effect of PEoU on 

PU, which is aligned with previous studies (Chuah et al., 2016; Iba'nez et 

al., 2016; İbili, 2019; Nikou & Economides, 2017). This research suggests 

that PEoU is essential to teachers’ acceptance and intention to use AR for 

teaching. The researcher found that when AR is easy to use, teachers feel 

it is useful; therefore, they will have stronger intentions to use AR in their 

future teaching practice. Likewise, in agreement with the results of Chuah 

et al. (2016) and Haugstvedt and Krogstie (2012), both PEoU and PU 

significantly influence PE. The results indicated that teachers’ PEoU has 

stronger effects on PE than PU. Furthermore, the study identifies that both 

PU and PE are related to ATU, which is consistent with findings from 

Sánchez-Prieto et al., (2017), Revythi and Tselios (2019), and with Wu 

and Chen (2017).  

Unlike previous TAM studies conducted by Davis (1989), Huang 

(2016), Iba'nez et al. (2016), Šumak et al. (2011), and Luan and Teo 

(2009) who provided evidence of the impact of PEoU on ATU, the 

findings obtained from the present study indicated that there is no 

significant effect of PEoU on ATU. A plausible reason for the lack of 

support for H3 is that the teachers in the present study may not see PEoU 

as a critical factor that will not put much effort into making use of AR in 

their future teaching practice. Moreover, the results are in accordance with 

Sánchez-Prieto et al. (2017), Revythi and Tselios (2019), and Wu and 

Chen (2017) regarding the significant influence of PU and ATU on ITU. 

The current study contributes to the validation of the extended TAM model 

by introducing and confirming PE's influence on users’ attitudes and 

intentions to use AR. Further, the present study, along with previous 

studies, has proved the contribution of AR in education; however, research 

on this topic is still in an early stage, particularly in the educational context 

of KSA. 

Implications for Practice 

Educational organizations can benefit from the findings of the current 

study as it displays the first findings of secondary school teachers' 

perceptions regarding AR within the context of education. The general 



 

 

 

structural model enhances our understanding of teachers' intention of using 

AR. This understanding can help our efforts when promoting AR. 

Educational providers should also endeavor to increase teachers’ positive 

attitudes toward AR. Students are bored with traditional learning methods. 

AR is a technology that overlays interactive digital elements into real-

world environments.  Applications of AR in education are becoming more 

and more sophisticated and can make up for the limitations of these 

methods. As teachers, in the current study, considered AR applications can 

make learning more efficient, fast, and much more enjoyable, schools, 

teachers, and educational institutions should adopt such applications in the 

classroom to motivate students to participate in enjoyable activities and 

create different learning experiences. Teachers could utilize AR 

applications to enrich their students’ knowledge and understanding with 

immersive virtual experiments on topics. For instance, a chemistry teacher 

could enhance students to utilize a library of virtual chemistry experiments 

to learn and understand without the hazards. Teachers should be 

encouraged to gain more experience to apply such applications in their 

classrooms. 

Limitations and Future Research 

Study Limitations 

Although rigorous research procedures were implemented, this study 

has limitations that could be addressed in future studies. First, this study 

focused only on male secondary school teachers. Second, the participants 

completed an Arabic language version of Davis’s (1989) TAM survey, 

which was backtranslated into English language, so a level of accuracy 

may have been conceded to some degree in this language conversion 

process. Third, there may be other individual and technology variables that 

may affect the intention to use AR technology. Lastly, the variable actual 

use behaviors were not included in the present AR model.  

 
Future Research 

The area of AR is still an immature field and needs further research 

to understand the determinants of AR using technology acceptance 

theories and models. Several opportunities are available to extend this 

research. Further research should be conducted at other educational 

institutions in KSA that could add to generalizability. Besides, a study that 



 

 

 

extends globally to other countries’ higher education institutions is 

valuable because attitudes and adoption behaviors of AR in other cultural 

contexts differ from those in KSA. Besides, a research study should 

examine AR acceptance among students and instructors, particularly in 

cultural and educational settings that emulate a context such as KSA. 

Future research can incorporate other variables into the research model. 
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Abstract (4) 

This study aimed to investigate teachers’ behavioral intention to adopt 

and use augmented reality (AR) in Saudi Arabia. Based on the Technology 

Acceptance Model (TAM), a sample of 188 secondary school teachers 

from 14 central city boys’ public secondary schools in Abha City, 

participated in the study. A composite model including five constructs, 

namely, perceived usefulness, ease of use, attitudes towards use, intention 

to use, and perceived enjoyment, was formed and tested. The study results 

confirmed the acceptability of the model to explain teachers’ acceptance 

of AR. Further, the results pointed out that the intention to use AR is 

determined by perceived usefulness and attitude towards using, were 

structured elements of AR. It is also shown that the teachers’ attitudes 

towards using AR is determined by perceived usefulness and perceived 

enjoyment but is not determined by perceived ease-of-use. In the past, 

there were few AR-related studies that investigated the relationships 

between the construct of perceived enjoyment and other constructs in 

Davis’s (1989) TAM. Thus, the findings in the present study provide a 

reference for future TAM and AR-related studies. Implications for teachers 

and researchers were established from the findings. In the context of AR, 

some suggestions to improve current practice were also suggested. 

Keywords: Davis’s (1989) TAM, augmented reality, secondary 

school. 



 

 

 



 

 

 

 



 

 

 



 

 

 

 


