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 Technology-enhanced learning (TEL) is the use of a computer or other technology 

which provides education courses or training for students, such as online courses, 

off-line content, or mixed-mode delivery. The current study aims at developing a 

model to examine the effect of resource availability and students’ subject interest 

on students’ intention to adopt TEL. The data were collected from 157 students at 

the University of Ha’il and analyzed using a two-step AMOS; confirmatory factor 

analysis (CFA) was applied to develop the measurement model, and structural 

equation modelling (SEM) was applied to analyze and test the relationships among 

constructs in the model. The results showed that both resource availability and 

students’ subject interest have a significant positive effect on students’ intention 

to use TEL. This study may assist decision makers and developers in universities 

and other higher education institutions and deepen their understanding of factors 

which may affect students’ adoption and usage of TEL. 
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Introduction 

 

The use of technology creates new educational opportunities (Nikou & Economides, 2017). Technology has been 

adopted and used everywhere and in everything with which we engage (Muir-Herzig, 2004). In future, technology 

will be used in different environments. Most students are skilled in technology; hence, universities and schools 

must update and upgrade their services, specifically by adopting different technologies which will promote the 

desired learning outcomes. According to Newton (2003), use of technology, especially in the education sector, 

enhances access to education and training among learners and improves the learning and teaching process, which, 

in turn, creates huge advantages for educational institutions seeking to provide students with services in a 

competitive environment.  

 

Technologies can play a significant role in improving the learning and teaching process; they can also reach more 

learners at lower cost and provide better educational services (Altunisik & Akturk, 2021; Duygu & Aktürk, 2021; 

Noroozi et al., 2021; Öztürk et al., 2021; Peled, 2000; Yılmaz & Hebebci, 2022). Most universities and other 

educational institutions have been changing the ways in which they deliver education to learners, such as the 

learning and teaching environment, platforms, and areas including admission, library services, concealing, etc. As 
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unexpected circumstances such as COVID-19 arise, students have used different technologies and engaged with 

them online. Thus, technology adoption within the learning and teaching process can be seen as an improvement 

which has been considered by most universities and other educational institutions worldwide (Akturk & Delen, 

2020; Altunışık & Aktürk, 2021; Barkus & Koç, 2019; Johnston & McCormack, 1996; Subakan & Koç, 2019; 

Subakan & Koç, 2021). 

 

The term ‘technology-enhanced learning’ (TEL) has been widely used in recent decades because of the 

competition among universities and other educational institutions to gain the highest achievers and best enrolment 

figures (Clark & Meyer, 2011). Most universities and other institutions continually update their systems and 

strategies as none is willing to lag behind the others and miss out on any opportunity to improve. Diseases may 

last a long time, as stated by the World Health Organisation (WHO) (Jagannath, 2020), and they require traditional 

methods of teaching and learning to change to an online format so the learning process can continue and 

universities and other educational institutions can continue to compete.  

 

Various technologies have been provided in the educational market. However, it is essential to examine and 

understand the different factors which may affect the adoption of TEL among students so universities and other 

educational institutions can successfully implement and enjoy the benefits of technologies. Thus, this study will 

examine the effect of certain factors, namely resource availability and subject interest, on students’ use and 

adoption of TEL in universities.  

 

Literature Review  

 

TEL is defined as the use of computers or other technologies which provide education courses or training for 

students, whether through online courses, off-line content, or mixed-mode delivery (Al-Busaidi, 2013). 

Furthermore, TEL could provide students with a better chance for studying online or support them offline 

wherever and whenever they wish to study. TEL can also be used to drive students’ communication and self-

motivation, thereby enhancing their efficacy. TEL can thus be summarized as the knowledge and information that 

can be gained by means of technology (Tetteh, 2016; Janda, 2016) and is known by other terms, such as 

technology-based learning, m-learning, technology-assisted learning, e-learning and web-based learning.  

 

TEL can offer students huge benefits, such as flexibility in terms of location and time (Homan & Macpherson, 

2005). In this way, it also fills a learning gap, as learning and teaching through traditional methods are restricted 

to a specific time and location (Fayter, 1998). Furthermore, TEL assists learners and teachers by enabling them 

to participate without strictures on space or time (Hwang & Arbaugh, 2009).  

 

TEL utilizes internet technologies to ensure content and materials can enhance students’ skills and knowledge 

(Imamoglu, 2007). TEL offers both online and face-to-face delivery of courses without issues regarding distance 

or time (Park, 2009). Similar studies have shown that students can be prepared for using various different 

technologies during active learning and to develop knowledge and skills independently by using offline materials 

and contents (Lorenzo & Gallon, 2018; Kirkwood & Price, 2014). 
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According to a study by Wenglinsky (1998), which examined the relationships between the proficiency of 

computer technology and students’ outcomes in mathematics, the first had a positive and significant effect on the 

second. Wenglinsky (1998) stated that learners who used computers and applied strategies practically scored 

higher than those who depended only on computer-based learning and used programs for increasing their learning 

in mathematics. Sivin-Kachala and Bialo (2000) conducted a review study examining the relationships between 

students’ achievement and technology use and found a positive and significant advantages for learners who utilize 

technology to provide themselves with a rich learning environment. Students who used technology not only 

performed well in different subject scores but had higher self-esteem. Consequently, TEL is considered fruitful 

for improving skills and knowledge.  

 

However, although some universities have utilised TEL in their teaching and learning processes, few have gained 

all the potential benefits of doing so (Mehra & Omidian, 2012). Furthermore, Park (2009) mentioned that it is 

essential to understand students’ intention for adopting TEL, which is considered the main primary driver in 

developing and implementing it successfully. Furthermore, few research have had examined factors that may 

affect students’ engagement with technologies (Keller & Cernerud, 2002; Liaw et al., 2007; Ituma, 2011; Park, 

2009; Alshammari, 2020), particularly in developing countries (Tarhini et al., 2015). Thus, this study aims at 

examining the effect of factors such as resource availability and subject interest on students’ use and adoption of 

TEL in universities.  

 

Methodology 

The Proposed Research Model 

 

The proposed research model is shown in Figure 1:  

 

 

Figure 1. The Proposed Research Model 
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Research Hypotheses 

 

H1: Resource availability has a positive effect on students’ intention to adopt TEL. 

H2: Students’ subject interest has a positive effect on students’ intention to adopt TEL. 

 

Primary Data and Sampling 

 

Purposive sampling was used to collect data from participants. Participants were selected based on those students 

who use different technologies during their learning whether online or off-line, or by mixed method. A total of 

157 students enrolled in different majors (sports science and physical activity, and psychology) in the College of 

Education at University of Ha’il responded to the survey. Data were collected during first semester of 2022.  

 

 

Research Instrument  

 

The items that measure all constructs in the model were adapted and modified from previous studies. Specifically, 

the items that measure the construct resource availability were adapted from a study by Taylor and Todd (1995); 

those that measure the construct students’ subject interest were adapted from a study by Singh (2016); and those 

that measure students’ intention to adopt TEL were adapted from a study by Ajjan and Hartshorne (2009).  

 

Results 

 

A total of 157 students in the College of Education at University of Ha’il responded to the survey. Table 1 presents 

the demographic respondents’ information (major and number of technologies used to enhance their learning).  

 

Table 1. Respondents’ Demographic Information 

 Frequency Percent 

Majors sports science and physical activity 94 59.9 

psychology 63 40.1 

Number of technologies 

used to enhance 

students’ learning 

1 13 8.3 

2 43 27.4 

3 46 29.3 

4 55 35.0 

Total 157 100.0 

 

Regarding majors, most students were enrolled in sports science and physical activity (94; 59.9%); the remainder 

were enrolled in psychology (63; 40.1%). In terms of number of technologies used to enhance their learning, most 

students (55; 35.0%) used more than four technologies, such as the content of learning management systems, 

YouTube, discussion chatting, and WhatsApp, while a few (13; 8.3%) relied on only one technology. 
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Confirmatory Factor Analysis 

 

A pooled CFA using AMOS software was carried out for assessing measurement model of the correlations among 

constructs, as this is considered the best technique to assess construct validity (Awang, 2015). Furthermore, both 

convergent and discriminant validities were assessed. Figure 2 shows the output of the pooled CFA.  

 

 

Figure 2. Pooled CFA 

 

The achieved construct validity is considered when indices in proposed model meet the required level mentioned 

by the literature. The results in Table 2, below, show all the indices in the model and prove that construct validity 

was achieved.  

 

Table 2. The Results of Indices in the First Run 

Category Name Index Name Index Value Acceptance Level Decision Reference 

“Absolute fit” RMSEA 0.097 <0.1 Accepted  

(Hair et al., 2014. 

Awang, 2015, 

Awang2018) 

 

“Incremental fit” 

CFI 0.956 >0.90 Accepted 

TLI 0.939 >0.90 Accepted 

IFI 0.957 >0.90 Accepted 

“Parsimonious fit” Chisq/df 2.462 <3.0 Accepted 

 

Then, convergent validity was assessed. Convergent validity is achieved when the composite reliability (CR) and 

average variance extracted (AVE) are above 0.60 CR and 0.5, respectively (Hair et al., 2014; Awang, 2015, 

Awang, 2018). Based on the results in Table 3 below, the CR and AVE are above the suggested values. Thus, 
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convergent validity is achieved.  

Table 3. CR and AVE Values 

 
CR AVE 

Intention to Adopt TEL 0.902 0.754 

Resource Availability 0.866 0.685 

Subjects Interest 0.840 0.572 

 

Finally, the discriminant validity was assessed. Discriminant validity is achieved when all values in BOLD, 

referring to the AVE square root, are higher than those in the column and rows (Awang, 2015). Based on the 

values presented in Table 4, below, discriminant values were achieved as all values in bold are higher than the 

others in the column and rows.   

 

Table 4. Discriminant Validity 

 

Intention to Adopt 

TEL 

Resource 

Availability 

Subject 

Interest 

Intention to Adopt TEL 0.868 
  

Resource Availability 0.835 0.847 
 

Subjects Interest 0.821 0.766 0.876 

 

Standardized Estimate 

 

Structural equation modelling (SEM) produces two outputs: a standardized estimate and an unstandardized 

estimate. The standardized estimate is used to show the factor loading items, the R square of the depended-on 

factor, and the strength of relationships among the constructs, while the unstandardized estimate is used to assess 

the critical ratio and test the research hypotheses. Figure 3 shows the standardized estimate.  

 

Figure 3. Standardized Estimate 
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Unstandardized Estimate 

 

An unstandardized estimate was made to assess the critical ratio and test the research hypotheses. Fig 4., below, 

shows the output of the unstandardized estimate.  

 

Figure 4. Unstandardized Estimate 

 

Justification of Hypotheses 

 

The results of the assessment of the relationships show that both factors, resource availability and students’ subject 

interest, have a significant positive effect on students’ intention to adopt TEL (β = 0.510, p < 0.001), (β = 0.535, 

p < 0.001). Thus, H1 and H2 are supported, as shown in Table 5, below.  

 

Table 5. The Hypothesis Results 

    Estimate S.E. C.R. p Results 

 Resource_Availability -- Intention_to_Adopt_TEL .5 10 .103 4.943 *** Supported 

 Subject_Interest -- Intention_to_Adopt_TEL .535 .122 4.377 *** Supported 

 

Discussion 

 

The study aimed at examining the effect of perceived resource availability and students’ subject interest on 

students’ intention to adopt TEL. The results show that the perceived resource availability has a significant 

positive effect on students’ intention to adopt TEL. These results are in line with some previous studies (Tarhini 

et al., 2017; Sharma et al., 2016; Salloum et al., 2018) and indicate that the higher the online resources provided 

for learning, the higher the adoption of TEL among students. Furthermore, the availability of resources and 
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learning technologies strongly affect students’ adoption of TEL and lead to students’ engagement with it.  

 

The results also reveal that the students’ perceived subject interest had a significant positive effect on students’ 

intention to adopt TEL. These findings are in line with some previous studies (Barksdale et al., 2021; Chiraz, 

2022; Ibrahimi et al., 2022; Khan et al., 2021; Lampropoulos et al., 2021; Lee et al., 2005; Liu et al., 2010; Mecias 

& Palaoag, 2022; Maheshwari, 2021; Moore, 2021; Zare & Yazdanparast, 2013). Thus, if students’ interest in 

learning a specific subject is high, their curiosity will be encouraged, which has a positive influence on learning 

through an online medium. It could be said that students prefer learning through an online medium when their 

curiosity about learning a specific subject is high, as this will encourage them to adopt and use different 

technologies for learning.  

 

The study contributes theoretically and practically to the field of technology in literature. Theoretically, this study 

enhances the literature, especially in developing countries, as, to our knowledge, this is the first study conducted 

in the Arab context, namely Saudi Arabia, examining the effect of perceived resource availability and students’ 

subject interest on students’ intention to adopt TEL. Practically, the results can inform decision makers in higher 

education about the factors that may affect the adoption of TEL. It can also assist universities in their 

administration and management of different services offered through technologies. It has become essential to 

understand students’ needs and what causes them to adopt or not adopt a specific service though online learning.  

 

The current study provides solutions and answers for universities and other educational institutions looking to use 

different strategies to enhance their teaching process. Two external factors, namely perceived resource availability 

and students’ subject interest, were investigated in regard to students’ intention to adopt TEL. The results revealed 

that both factors predict students’ intention to adopt TEL. These findings assist policy makers in universities and 

other educational institutions to devise policies and strategies which lead to a successful implementation and 

adoption of TEL.  

 

Conclusion 

 

Most universities and institutions focus on adopting TEL to enhance their teaching and learning process and 

remain competitive. TEL has greater advantages than traditional methods of teaching and learning as students’ 

learning can be enhanced when online sources are available to them and they have an interest in a specific subject. 

The study examined the effect of students’ perceived resource availability and subject interest on their intention 

to adopt TEL. The findings show that both factors, namely students’ perceived resource availability and subject 

interest, have a significant positive effect on students’ intention to adopt TEL.  
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