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Abstract

:

The current study aims to investigate the crucial factors that influence the behavioral intentions of students to use distance education platforms (DEPs). The tested Davis Expanded Technology Acceptance Model (TAM) was applied with Bandura’s social cognitive theory (SCT). This study included 453 university students using DEPs in the Kingdom of Saudi Arabia. A quantitative approach was adopted, and the results revealed that both perceived ease of use and usefulness have a strong influence on student intentions to use DEPs. Observational learning and computer self-efficacy also strongly influence perceived ease of use, and learner control with scaffolding was shown to significantly influence perceived usefulness. Moreover, the results confirmed the significant effect of perceived ease of use on perceived usefulness. Accordingly, the results provide valid support for an integrated framework including both TAM and SCT to understand how students may accept DEPs to improve their educational performance. This integration would help the decision-makers who are responsible for managing these platforms to assess the real needs of students at all higher education institutions.
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1. Introduction


Currently, DEPs have become widespread in their use in both learning and training, especially in higher education; in many ways, they have become more sensible and usable than traditional education methods. DEPs have been considered in many research works since they allow us to address the most common problem in higher education: providing full and equal access to learning for all students who are at the same learning level. Moreover, DEPs enable flexibility in the learning process in terms of the educational schedule, the work that students can perform, and the delivery of assignments [1,2]. Furthermore, DEPs can provide students with a thoughtful, interactive, representative, and collaborative learning environment [3] while also saving on costs, time, and effort. DEPs also encourage students to develop their learning and knowledge creation skills in both cooperative and collaborative settings [4]. In DEPs, students can spend their time learning in a more efficient way, and alternative class material is more widely available and useable [5]. DEPs are based on the student-centered learning approach, as the tutor takes on the role of the guider and facilitator while the students are immersed in self-learning or peer-to-peer activities. By using the student-centered approach in DEPs, the students can frequently follow up with their progress online [2].



The concept of the DEPs is based on several programmed procedures that have been conventionally situated at universities for students who are separated geographically and who are rarely on campus; these procedures have allowed educational organizations to enhance their services in terms of quantity and quality [6]. Today, the implementation of DEPs is no longer limited to serving students with geographical challenges, as they have also been used during the recent COVID-19 pandemic, allowing students to move forward along their educational paths despite these compelling circumstances [7].



The goal behind the use of a DEPs is to raise the cognitive skills and efficiency of students in terms of either education or training [8], and to achieve this, students must be encouraged to use them. Both learner satisfaction and intent play a critical role in measuring the ability of these platforms to achieve these goals [9]. In general, we find that both satisfaction and behavioral intention with respect to e-learning have been discussed in a wide range of educational studies [10,11,12,13]. At the same time, we found a gap in those studies, insofar as the extent to which student intentions to use DEPs have not been attended to. Furthermore, many research works have employed multi-theoretical models to assess student intentions to use a variety of e-learning systems [9,11,14,15], but there is still a scarcity in the discussion of theoretical models, specifically for DEPs. In addition, there is an urgent need to determine the critical factors for success with regard to the use of DEPs in higher education, especially in terms of understanding the factors affecting their ease of use, which of course is also an issue of their desired usefulness. It is also important to consider that DEPs are based on social interaction [6].



The present study examines four external factors arising from social cognitive theory (SCT): observational learning, learner control with scaffolding, self-regulation, and computer self-efficacy, which are related to the technology acceptance model (TAM) variables of perceived ease of use, perceived usefulness, and intention to use DEPs. The importance of this study lies in its focus on examining and analyzing the suggested theoretical model to help us understand the most suitable strategies and approaches to activate EDPs in higher education. The findings will allow the administrators of DEPs to obtain a deeper understanding of the critical factors that affect student intentions to use DEPs and ac to apply suitable strategies accordingly to achieve better outcomes in these learning settings.




2. Theoretical Model and Hypothesis


In recent years, the information technology (IT) field has continued to undergo changes in terms of hardware and software, changes that usually cost a lot of money for learners, instructors, and institutions. Thus, organizations, especially those in higher education, need to investigate student willingness to use certain technologies before providing them as an alternative to traditional educational methods [16]. The TAM model has been widely adopted by both researchers and practitioners in predicting and explaining student intentions to use any e-learning system via perceived ease of use and perceived usefulness [16,17,18,19,20]. Therefore, the present study also uses the TAM model to investigate student intentions to use DEPs.



The SCT seeks to explain how students behave and perform in different learning situations to acquire knowledge in a social framework. Human behavior is a product of the environment and our social interactions with others, some of whom are considered role models [21]. At the same time, these behaviors are a driver and influence towards more desired behaviors in this environment. Accordingly, learning occurs via many behavioral patterns through the process of observation and modeling [21,22,23]. Observational learning is based on four phases: attention, retention, production, and motivation. Through these phases, learner performance can be developed and positively directed to the production of the required behavior [21]. The DEPs can allow for the representation of these phases either directly, via presenting modeling through live sessions with teachers or peers, or indirectly, via videos [3]. Accordingly, the present study seeks to investigate the extent to which student intentions to use the DEPs are an application of observational learning principles, and how this will affect their perceived ease of use and perceived usefulness. Hence, the present study proposes the following questions and hypotheses:



(1) What is the relationship between student observational learning through DEPs and their perceived ease of using them?



Hypotheses 1 (H1).

The student observational learning through DEPs will positively affect perceived ease of use.





(2) What is the relationship between student observational learning through DEPs and their perceived usefulness?



Hypotheses 2 (H2).

The student observational learning through DEPs will positively affect the perceived usefulness.





As Bandura mentioned [24], the fourth stage of observational learning is known as motivation, which consists of all forms of internal and external scaffolding that stand behind the individual’s keenness to follow a particular model and to emulate it. Bandura’s SCT is concerned with the principle of scaffolding, which helps to generate the positive behaviors that are required for learning when they are presented consistently [21,25,26,27]. This is especially helpful when the scaffold is provided with the opportunity for the learner to fully control the learning environment [24,28]. Hence, the present study proposes the following questions and hypotheses:



(3) What is the relationship between learner control with scaffolding through DEPs and the students’ perceived ease of use?



Hypotheses 3 (H3).

Learner control with scaffolding through DEPs will positively affect the students’ perceived ease of use.





(4) What is the relationship between learner control with scaffolding through DEPs and the students’ perceived usefulness?



Hypotheses 4 (H4).

Learner control with scaffolding through DEPs will positively affect the students’ perceived usefulness.





The concept of self-regulation is one whose theoretical foundations extends back to Bandura’s SCT. Self-regulation helps an individual to produce the desired behavior through their interaction with the surrounding environment. As the self-organized individual has clear knowledge of their goals, strengths, and weaknesses, based on these goals, they determine their behavior, move forward with high motivation, and when they succeed in achieving the desired ends or fail to do so, evaluate their performance and organize their behavior toward achieving the next goal [29,30]. Individuals with a high level of self-regulation ability have several characteristics, including the ability to plan, self-evaluate, self-monitor, make decisions, and persevere in pursuit of set goals [29,31,32]. While there has been extensive research looking at the benefits of a high level of self-regulation in the traditional learning environment, there is a scarcity of works that care about the role of self-regulation in student intentions to use DEPs and its effect on the perceived ease of use and perceived usefulness according to a proposed theoretical model. Hence, the current study proposes the following questions and hypotheses:



(5) What is the relationship between self-regulation through DEPs and the students’ perceived ease of use?



Hypotheses 5 (H5).

Self-regulation through DEPs will positively affect the students’ perceived ease of use.





(6) What is the relationship between self-regulation through DEPs and the students’ perceived usefulness?



Hypotheses 6 (H6).

Self-regulation through DEPs will positively affect the perceived usefulness of the students.





The related theoretical framework emphasized that self-efficacy is related to future performance [33,34]. Additionally, it has been well established by psychologists that self-efficacy is closely related to the field of ICT, as it serves as an important determinant for measuring student perceptions of using a specific type of technology [33,34,35,36]. Furthermore, Hill, Smith, and Mann [37] have illustrated that there is a relationship between the self-efficacy and acceptance of using a computer. Additionally, efficiency must be frequently evaluated by the individuals who are going to use a given technology because it helps to tailor programs according to their individual needs [36,38]. Accordingly, the present study seeks to investigate the effect of computer self-efficacy on the student intentions to use the DEPs through their perceived ease of use and perceived usefulness. Hence, the current study proposes the following questions and hypotheses:



(7) What is the relationship between computer self-efficacy through DEPs and the students’ perceived ease of use?



Hypotheses 7 (H7).

Computer self-efficacy through DEPs will positively affect the students’ perceived ease of use.





(8) What is the relationship between computer self-efficacy through DEPs and the students’ perceived usefulness?



Hypotheses 8 (H8).

Computer self-efficacy through DEPs will positively affect the perceived usefulness of students.





Moreover, in the present study, we include the perceived variables of perceived ease of use and perceived usefulness. These are crucial in the TAM model to explore the acceptance of technology [17,39,40,41]. In our proposed model, we investigate whether both perceived ease of use and perceived usefulness will affect student intentions to use DEPs. We are also looking into whether perceived ease of use is affected by perceived usefulness through DEPs. Hence, the present study proposes the following questions and hypotheses:



(9) What is the relationship between perceived ease of use through DEPs and perceived usefulness?



Hypotheses 9 (H9).

Perceived ease of use through DEPs will positively affect perceived usefulness.





(10) What is the relationship between perceived ease of use and the intention to use DEPs?



Hypotheses 10 (H10).

Perceived ease of use will positively affect the intention to use DEPs.





(11) What is the relationship between perceived usefulness and the intention to use DEPs?



Hypotheses 11 (H11).

Perceived usefulness will positively affect the intention to use DEPs.





Based on past imperial standpoints, the present study links the principles of the SCT—observational learning, learner control with scaffolding, self-regulation, and computer self-efficacy—to other important constructs in the TAM model that are related to student intentions to use DEPs, such as perceived ease of use and perceived usefulness. The following model has been developed to measure student intentions to use DEPs (see Figure 1).



The following sections explore the theoretical constructs of the research.



A. Social Cognitive Theory (SCT):



SCT is based on individual learning through either direct experience or observation, in which the learning is happening via selectively observing and remembering the behavior of others in a social framework [24,30,31,42]. Thus, there must be an attractive and trustworthy model to ensure that observational learning takes place. This model may be a teacher, a student, or any mediator with specific criteria that can be followed [21,22,23]. From this standpoint, the present study seeks to investigate the role of SCT in student intentions to use DEPs by activating the principles of SCT.



Observational learning: (OL) includes five basic processes: attention, memorization, production, scaffolding, and reinforcement [21,22,23]. The individual should pay attention to the characteristic features of the model’s performance so that they are perceived and stored properly, whether visually, verbally, or both, for ease of remembering in the future [24,30,31,42]. The present study did not find any research combining observational learning and student intentions to use distance education platforms. There is a shortage of works that explore the relationship between observational learning and both perceived ease of use and perceived usefulness.



Learner control with scaffolding: (LCS) Vygotsky was the first to put forward the idea of scaffolding and the first to point out the importance of presenting it to learners in a socio-cultural context, given that the learning process is the outcome of a set of socio-cultural interactions that occur between learners and teachers or their more mature or experienced peers [43]. The idea of learning scaffolding is based on Vygotsky’s social theory, which traces the idea of support systems back to Vygotsky’s concept of the zone of proximal development (ZPD) [43]. Scaffolding is defined as a means of guiding and directing students in the e-learning environment and providing them with appropriate assistance to achieve the required educational goals [44]. It consists of a set of aids, directives, and designs that are provided to the learner during the learning process within electronic environments as guidelines to help them accomplish learning tasks and efficiently and effectively achieve the goals required [45]. Several studies have confirmed that different degrees and types of scaffolds should be provided to suit the level and experience of each individual learner. There are also many ways to provide scaffolding depending on the nature of each educational situation and the goal to be achieved through it. Moreover, scaffolded learning, if linked to the student’s control of the learning environment, can work to expand the field of learning and can transform it from the traditional mechanical image to the constructive process image. Scaffolding also arouses the learner’s interest, increases their motivation, and provides them with immediate feedback, thus eliciting the correct response and correcting misunderstanding [46,47,48]. Based on the this information, we conclude that learner control with scaffolding is presented in a social framework; furthermore, scaffolding is the fourth phase of observational learning. Moreover, there are many studies that have dealt with different types of scaffolding systems within e-learning environments, as mentioned, but the present study did not encounter any theoretical models that investigate the role of learner control with scaffolding in influencing the intentions of students to use DEPs through the two variables of PEOU and perceived usefulness.



Self-regulation: (SR) Zimmermann defined self-regulation as an organized cognitive mental process in which the learner is an active participant until their learning goal is achieved [49]. There are three basic components of self-regulation: strategies that include a purpose and means, self-feedback, and recognition of the importance of preparation and action. These components lead to highly efficient learning [32,50]. Purdie presented a model that includes five components of self-organized learning: goal setting and planning; record keeping and observation; and recitation, memorization, and seeking social assistance [51]. Considering these theoretical standpoints, we can conclude that self-regulation takes place in a social learning environment as well and is integrated with Bandura’s SCT [30,31,52]. While many studies have dealt with the role of self-regulation in student acceptance of e-learning environments [53,54], there is a scarcity of research investigating the relationship between self-regulation and perceived ease of use, perceived usefulness, and intentions to use DEPs.



Computer self-efficacy: (CSE) The concept of self-efficacy constitutes a major focus of SCT, which holds that individuals can control their behavior with their personal beliefs. Additionally, individuals who have a system of self-beliefs are enabled to control their feelings and thoughts, as these beliefs are the key to the driving forces of individual behavior [55]. Emphasizing this context, many studies have linked self-efficacy to computer self-efficacy, as several works have mentioned that the level of computer proficiency can be considered one of the indicators of self-efficacy [38,56]. It has also been shown that students’ computer self-efficacy is linked to their learning performance in e-learning environments and can positively predict that performance [57,58,59]. Moreover, it has been illustrated that students’ computer self-efficacy is one of the crucial components in e-learning environments [60,61]. It is thus clear that there is a strong relationship between self-efficacy and computer self-efficacy and that they both have an impact in e-learning environments, especially those that are developed in the light of a social work framework. Therefore, the present study seeks to investigate computer self-efficacy and its impact on the intention of students to use DEPs and its role in both PEOU and perceived usefulness.



B. Technology Acceptance Model (TAM):



The TAM model was invented by Davis in 1989, and it is considered to be one of the most widespread and applied models in the field of information systems. It is assumed that the acceptance of information systems by individuals or users is determined by two main variables and perceived usefulness (PU) and that these two variables are affected by several external factors [41]. The TAM model has been extensively tested on many samples of different situations and sizes. In e-learning, studies have dealt with different variables of the TAM model, which have been linked to the intention to use an e-learning system [62,63,64,65,66]. Generally, e-learning systems have diverse content; consequently, many research studies have used TAM to examine the concept of e-learning and its diverse variables, either based on TAM or the expansion and modification of the model. In the present study, we propose a new theoretical model that can predict student intentions to use DEPs. The model involves external variables that arise from the SCT as well as both the perceived and outcome variables.



Perceived ease of use and perceived usefulness: In the present study, perceived ease of use (PEU) is defined as the degree to which higher education students believe that their use of DEPs requires little effort and is easy and flexible. Perceived usefulness is defined as the degree to which higher education students believe that their use of DEPs would provide them with a benefit in their use, enhance the level of their performance, improve the quality of their education, increase teaching motivation, and facilitate interaction with their teachers and colleagues. DEPs help in saving time, giving lectures, and all forms of educational activities that can be provided to a larger number of students. Many studies have proven the essential role that perceived ease of use and perceived usefulness play in the intention to use e-learning systems [67,68,69].



Intention to use: In the present study, this is understood as the degree to which higher education students intend to use DEPs (IUDEPs) for various learning activities. The behavioral intention to use allows us to predict whether students will adopt the technology of DEPs within the framework of a social action stemming from the principles of SCT.




3. Methodology


This section is divided into three sections to present the details of a sufficient procedure for the current study as below:



3.1. Sample


Ethical approval to conduct this study was obtained from the Research Ethics Committee at King Faisal University, under application No. KFU-REC/2021-06-19. Three universities in the Kingdom of Saudi Arabia participated in this study. A total of 453 students were enrolled in undergraduate and postgraduate courses in the second term at the time of the study. As cited in Abdel Hamid [70], “the appropriate sample size should not be less than the number of variables multiplied by 20” (p. 462). However, this study had seven variables (observational learning, learner control with scaffolding, self-regulation, computer self-efficacy, perceived ease of use, perceived usefulness, and intention to use DEPs), so the sample size of 453 (7 × 20 = 140 < 453) was more than suitable. All of the demographic details of the participants are addressed in Table 1. As shown in Figure 2 and Figure 3, the normal distribution for the participants was presented as a condition for developing the next statistical procedures. The students gave their consent for their participation in the study, and they were free to leave the study whenever they wanted.




3.2. Instrument


By drawing on the SCT and TAM models, a questionnaire was developed to assess student intentions to use DEPs. The questionnaire comprised 30 items that were distributed across seven constructs: observational learning (seven items), learner control with scaffolding (four items), self-regulation (four items), computer self-efficacy (five items), perceived ease of use (four items), perceived usefulness (four items), and intention to use DEPs (two items). To calculate the interrater and content validity, the questionnaire was presented to three experts in the instructional technology field. The experts indicated that the questionnaire was highly suitable and relevant to the objectives and levels and that the items were precise, scientifically accurate, and relevant to the constructs and to the procedure that the students would undergo. A five-point Likert scale was adopted to estimate the students’ scores on the questionnaire (strongly disagree = 1; disagree = 2; neutral = 3; agree = 4; strongly agree = 5). The scores for the questionnaire ranged from 30 (lowest) to 150 (highest). See Appendix A (Table A1) for more details.




3.3. Pilot Study


To calculate both the statical validity and reliability, 150 students participated in the pilot study. SPSS (v. 26) was used to measure the validity and reliability of the instrument. The Table 2 displays the overall Cronbach’s alpha values for the questionnaire on the students’ intentions to use DEPs (30 statements), and from it, it becomes clear that the total alpha coefficient of the questionnaire was equal to 0.928, which is indicative of high reliability. The first column also displays Cronbach’s alpha coefficient (with the number of questionnaire statements), and each time the scores for one of the phrases was omitted from the total score of the questionnaire, and from it, it becomes clear that all of the statements are fixed or contribute to increasing the overall stability of the questionnaire. It was also found that the total alpha coefficient of the questionnaire, when omitting each statement separately, was less than or equal to the total alpha coefficient of the questionnaire without deleting any statement, as the alpha coefficients extended when deleting the expressions from 0.919 to 0.927, and all of them were less than or equal to the total alpha coefficient of the questionnaire without deleting any statement, equaling 0.928. That is, the inclusion of all the expressions from the questionnaire does not lead to a decrease in the overall stability factor of the questionnaire, and the exclusion of the expressions leads to a reduction in the total alpha coefficient of the questionnaire, indicating the stability of all of the questionnaire statements. The second column displays the corrected item–total correlation coefficient of the statement with the total score of the questionnaire when omitting the degree of the statement from the total score of the questionnaire, and this parameter indicates the validity of the questionnaire’s statements by considering the rest of the questionnaire as a quote for the phrase. It is clear from this table that the correlation coefficients extend from 0.168 to 0.693 and that all of them are statistically significant at the level of 0.1, which indicates the validity of all the questionnaire statements. The third column shows that the overall Cronbach’s alpha of the seven research variables, including observational learning (0.774), learner control with scaffolding (0.794), self-regulation (0.665), computer self-efficacy (761), perceived ease of use (0.801), perceived usefulness (0.914), and intention to use DEPs (0.826), were high, acceptable, and significant (α = 0.01), which indicated the validity of the instrument.





4. Data Analysis and Results


This section explores both the data analysis and results as below:



4.1. Model Analysis Data


A structural equation model (SEM) and third-order confirmatory factor analysis (CFA), alongside calculations of the convergent and discriminant validity, were applied. A structural model was also presented. In Figure 4, the measurement model displays the items and latent variables for student intentions to use DEPs through the SCT with the TAM model. There are some tools that can be adopted as indices to assess the model estimation. According to Hu and Bentler [71], Byrne [72], and Kline [73], the normed chi-square, chi-square/degree of freedom, root-mean-square residual (RMR), goodness-of-fit index (GFI), adjusted GFI (AGFI), normed fit index (NFI), relative fit index (RFI), incremental fit index (IFI), Tucker–Lewis coefficient (TLI), comparative fit index (CFI), and the root-mean-square error of approximation (RMSEA) are the tools that can be used to estimate the model. Several modifications had to be made to meet these requirements. Accordingly, five items were deleted from the questionnaire: observational learning 6, computer self-efficacy 3, computer self-efficacy 5, and perceived usefulness 4. Considering the modification indices, these items had weak correlation coefficients between them and the rest of the items, and their degrees of error were high, so they were deleted to improve the model fit. Therefore, the final number of items was 26 instead of 30. Table 3 displays the goodness-of-fit indices. It is clear that the measurement model has an acceptable goodness of fit.




4.2. Measurement Model


Convergent and discriminant validity is the most essential analysis to calculate the validity of a measurement model. Before calculating the validity, some indicators must be achieved. Byrne [72] and Hair et al. [74] have emphasized that the measurement model must match the data. Moreover, the indices of the goodness of fit for the model must be in the accepted range. However, most biometric loading values should be equal to or more than 0.07. For the current model, all of these indicators were achieved. Accordingly, both the composite reliability (CR), average variance extracted (AVE), and the square roots of AVE (discriminant validity—DV) were calculated. Table 4 displays the values for the CR, which ranged between 1.469 and 4.383. Alongside this, AVE ranged from 0.500 to 0.830. Moreover, the DV ranged between 0.618 and 0.911. All of the values matched with the recommendations stated in Fornell and Larcker [75].




4.3. Structure Model Analysis


Path modeling analysis was adapted to investigate the student intentions to use DEPs via the TAM model through SCT. CFA was carried out using structural equation modeling (SEM). Figure 5 shows that six hypotheses were accepted and that another five were rejected. Table 5 displays the main statistics for the model and its hypotheses; specifically, it displays the values for the unstandardized coefficients (β) and the standard errors (SE) for the structural model. The basic statistical indicators of the model are good.



4.3.1. Social Cognitive Theory (SCT)


According to Figure 5 and Table 5, the relationship between observational learning and perceived ease of use was significant (β = 0.141, t = 3.252, p < 0.001). This means that there was a significant and positive relationship between observational learning and perceived ease of use. Moreover, the structural model shows that observational learning, which is based on SCT, had a positive influence on the students while using DEPs. Accordingly, the first hypothesis (H1) was accepted. In contrast, it was indicated that there was a negative relationship between observational learning and perceived usefulness (β = 0.109, t = 2.558, p < 0.001). Moreover, the structural model shows that observational learning had a negative influence on the perceived usefulness of using the DEPs for students. Accordingly, the second hypothesis (H2) was rejected. It was indicated that there was a negative relationship between learner control with scaffolding, and perceived ease of use had an unsignificant effect (β = −0.104, t = −1.652, p < 0.001). Further, learner control with scaffolding had a bad influence on the perceived ease of use for the DEPs for students. As a result, the third hypothesis (H3) was rejected.



In contrast, it was indicated that there was a positive and significant relationship between learner control with scaffolding and perceived usefulness (β = 0.227, t = 3.681, p < 0.001). Moreover, learner control with scaffolding had a good influence on the perceived usefulness of using the DEPs for students. Thus, the fourth hypothesis (H4) was accepted. It was also indicated that there was a negative relationship between self-regulation and perceived ease of use, which was insignificant (β = 0.133, t = 2.440, p < 0.001). Self-regulation skills had a bad influence on the ease of use the DEPs for students. Accordingly, the fifth hypothesis (H5) was rejected. In addition to the previous results, it was indicated that there was a negative relationship between self-regulation and perceived usefulness and that this was an insignificant relationship (β = −0.113, t = −2.105, p < 0.001). Self-regulation skills also had a bad influence on the usefulness of using the DEPs for students, so the sixth hypothesis (H6) was rejected. There was a positive and significant relationship between computer self-efficacy and perceived ease of use (β = 0.510, t = 11.405, p < 0.001). Computer self-efficacy had a good influence on the ease of using the DEPs for students. Thus, the seventh hypothesis (H7) was accepted. In contrast, it was indicated that there was a negative and insignificant relationship between computer self-efficacy and perceived usefulness (β = 0.076, t = 1.526, p < 0.001). Finally, computer self-efficacy had a bad influence on the usefulness of using the DEPs for students. Accordingly, the eighth hypothesis (H8) was rejected.




4.3.2. Technology Acceptance Model (TAM)


According to Figure 5 and Table 5, the relationship between perceived ease of use and perceived usefulness was significant (β = 0.670, t = 14.585, p < 0.001). This means that there was a significant and positive relationship between perceived ease of use and perceived usefulness. Moreover, the structural model shows that the perceived ease of use, which is based on the TAM, had a good influence on the usefulness of using the DEPs for students. Accordingly, the ninth hypothesis (H9) was accepted. Alongside the previous results, the relationship between perceived ease of use and intention to use DEPs was significant (β = 0.183, t = 8.336, p < 0.001). Further, perceived ease of use had a good influence on the student intentions to use DEPs. Accordingly, the tenth hypothesis (H10) was accepted. There was also a significant relationship between perceived usefulness and the intention to use DEPs (β = 0.195, t = 11.405, p < 0.001). This means that there was a significant and positive relationship between perceived usefulness and intention to use DEPs. Finally, the structural model shows that perceived usefulness had a good influence on student intentions to use DEPs. As a result, the eleventh hypothesis (H11) was accepted.






5. Discussion and Implications


The present study aimed to expand the TAM model via external variables through the SCT (observational learning, learner control with scaffolding, self-regulation, and computer self-efficacy). To determine whether the students would adopt the DEPs in their future learning process, the study also demonstrated both the proposed model and the hypotheses. Accordingly, six hypotheses were supported, and five hypotheses were rejected.



It was found that perceived ease of use had a positive impact on perceived usefulness, and this finding is consistent with those reported in a number of studies [9,17,76,77,78,79,80]. Moreover, it has been demonstrated by Davis [41] and Mathieson [81] that the TAM confirmed that both perceived ease of use and perceived usefulness are essential factors that determine whether to adopt or use a new e-learning system. In light of this, both factors had a positive and significant effect on the students’ intentions to use DEPs. The following section discusses the four external factors relevant to SCT influencing students’ perceived ease of use and perceived usefulness and thus their effects on student intentions to use DEPs. These factors are observational learning, learner control with scaffolding, computer self-efficacy, and self-regulation.



It was found that observational learning had a positive impact on perceived ease of use, which, in turn, positively affected student intentions to use DEPs. Observational learning, which is an important factor of SCT, consists of many sequential processes, including displaying the ideal learning model, regenerating and refining experience, reinforcing learning, and self-motivation [21,24,30,31]. This can be explained by the fact that the DEPs, which are based on the observational learning approach, are causing students to become familiar with these platforms, which will eventually result in increasing their ease of use. This explanation agrees with those offered by a number of studies [82,83] that have demonstrated that distance education contributes greatly to refining the experience of university students through its ability to provide education flexibly and effectively. Such features make distance education easy to use widely. Therefore, the positive relationship between observational learning and perceived ease of use was confirmed by this study result. Therefore, observational learning was indirectly a positive indicator of student intentions to use DEPs. However, perceived usefulness was found to be negatively affected by observational learning. Additionally, this result conflicts with Bandura et al. [84], who pointed out that individuals may have bad learning experiences, but through observational learning, they can engage in new learning situations that improve their behavior and create new positive experiences. These new experiences reduce anxiety and engage them in better positive learning settings. This result can be explained as the observational learning processes causing cognitive load, which might negatively affect student perceptions towards DEPs.



In terms of computer self-efficacy, there was a positive impact of it on perceived ease of use, which, in turn, had a positive impact on student intentions to use DEPs. This result was in line with those reported by several related studies [83,85,86]. These studies demonstrated that the more students possessed good experiences and acceptable computer skills, the more that this would reflect on their perceived ease of using DEPs and therefore their intentions to use DEPs. Moreover, the importance of computer self-efficacy was emphasized by [15] in determining student intentions to use distance education via the perceived ease of use and that universities should take care to implement continuous training to develop computer self-efficacy for their students. Accordingly, the present study showed that computer self-efficacy was highly related to perceived ease of use. However, computer self-efficacy had a negative impact on perceived usefulness. This finding is consistent with the work of [15], who demonstrated that computer self-efficacy had no effect on its perceived usefulness by students. The findings of [87] may offer a better explanation of the current results, as they mentioned that perceptions of self-efficacy can be sufficient to affect an individual’s adoption decisions regarding technology use. This means that computer self-efficacy had an indirect negative effect on student intentions to use DEPs through perceived usefulness.



Generally, observational learning and computer self-efficacy may be essential factors in the interaction with distance education environments [24,28], but other vital factors also support their effectiveness. Readiness for online learning, enjoyment, motivation, and attitude are all critical factors for success in the distance education platform [88,89,90,91,92,93]. Accordingly, the students in the present study had a negative perception toward the perceived usefulness of the DEPs because they were needed to such factors alongside making both observational learning and computer self-efficacy available.



Learner control with scaffolding was found to have a negatively affected perceived ease of use. This result may be explained by the finding of [2] (p. 217), who showed that “the distance education course should support students with great flexibility in interacting with their instructor, classmates, and the course content”. Moreover, [94] have clarified that distance education should involve a useful and flexible way of learning, which, in turn, leads to higher levels of engagement in the learning setting. Considering these contexts, the students in the present study may have had no sufficient level of control and scaffolding when using DEPs. That is, learning control with scaffolding had an indirect and negative impact on student intentions to use DEPs. On the other hand, perceived usefulness was found to be positively affected by learner control with scaffolding. This finding was supported by [48], who demonstrated that scaffolding is effective in the learning process, especially in distance and online learning environments. Learner control with scaffolding provides learners with the experience of knowledge construction, makes the instructional tasks relevant, introduces learning as a social experience, and allows for providing learning in multiple modes [95,96,97,98,99]. In sum, learner control with scaffolding had an indirect and positive impact on student intentions to use DEPs.



A self-regulation factor showed a negative impact on both perceived ease of use and perceived usefulness. This means that self-regulation factor indirectly and negatively affects student intentions to use DEPs. These results disagree with the work of Meng and Wang [100], where they demonstrated that self-regulation had a positive and direct relationship with behavioral intention and actual use. The self-regulation process is a critical factor that can contribute to raising individual’s intention to use any information system. A possible explanation for such result is that the students in this study may have considered that the self-regulation process in the DEPs was not easy to practice or that it required more effort. That is, this difficulty will negatively affect their performance in their future learning and their perceived ease of use as well as their perceived usefulness of DEPs.



The present study showed that the intention to use DEPs has become a crucial factor that can help students to accelerate and improve their learning in higher education, whether at the undergraduate or postgraduate level. Several implications are discussed according to the findings of current study. Higher education institutions have raised a great challenge for their students. It is no longer sufficient to provide appropriate technological innovations in education based on the nature of the courses and the skills they require. Rather, it has become a requirement to provide the perceived of ease of use and usefulness. Usefulness is not sufficient for the e-learning system to be successful, as it should also be easy to use. In this way, students will be able to realize the potential benefits of using such digital platforms in higher education. Moreover, the present results provide several implications for instructional designers, educational software developers, and educational practitioners as they develop their next innovative applications in DEPs. The construction of these platforms depends on a consideration of the factors of ease of use and perceived usefulness, along with an incorporation of the principles of observational learning, the learner’s control of the educational platform with the provision of the necessary scaffolding, and the development of aspects of computer self-efficacy for students to facilitate dealing with these platforms from a technical point of view.



The current study also has some limitations. First, the data were only collected from three universities in the KSA and from students who were enrolled in the undergraduate and postgraduate levels. Thus, this must be considered when generalizing the findings. Furthermore, we did not perform a qualitative analysis of the data, such as by examining the gender of participants, their academic level, or their geographic region. Instead, our focus was limited to conducting a descriptive analysis of the data, so future qualitative studies are highly recommended.



There is tangible importance to this study, as it investigated the principles of SCT that affect student intentions to use DEPs. It was found that perceived ease of use was positively affected by observational learning and computer self-efficacy, and perceived usefulness was positively affected by learner control with scaffolding. Nevertheless, the present study also showed that perceived ease of use is negatively affected by learner control with scaffolding, and perceived usefulness is negatively affected by observational learning and computer self-efficacy. Moreover, both perceived ease of use and perceived usefulness are negatively affected by self-regulation. This requires the consideration of some other critical factors, which are related to one of the crucial principles of the SCT, which is course design. These factors include readiness for online learning, enjoyment, motivation, attitude, flexibility, and reducing the learning effort required in self-regulation settings. Such changes would have a positive effect on perceived ease of use and perceived usefulness while also improving students’ intentions to use the DEPs. Accordingly, more studies strongly recommended that such factors be considered along with the SCT principles.




6. Conclusions and Future Work


In conclusion, the results of the present study have shown that observational learning, learner control with scaffolding, and computer self-efficacy are crucial factors of SCT and that such factors can positively influence student intentions to use DEPs when employed with the TAM model. Moreover, considering that course instruction and design may be performed in light of these factors, this process will positively influence the perceived ease of use and the perceived usefulness for the adopted e-learning system. However, instructional designers should also consider other factors that may enhance student intentions to use DEPs, which, in turn, need more investigation to determine the extent to which they effectively contribute to the development of the perceived ease of use and perceived usefulness, which are the initial keys that affect student intentions to use DEPs. Perhaps combining scaffolding based on gamification with course design would be a good example of applying SCT with the TAM model. This, in turn, would make both perceived enjoyment and perceived motivation greatly available in the learning setting. The results showed their importance in developing student behavioral intentions toward distance learning platforms. Nevertheless, this model requires more investigation. Follow-up studies are also needed to explore the self-regulation roles played in perceived ease of use and perceived usefulness that positively influence the intention to use DEPs.
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Table A1. The survey questionnaire for the investigation of student intentions to use DEPs.
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The First Section: Demographical Characteristics






	
Gender:

A. Male:

B. Female:




	
Age

A. Less than 20 years old

B. 20–25

C. 26–30

D. More than 30 years old




	
Faculty: ……………………………………………

Academic major: …………………………………

Stage: ………………………………………………




	
Different kind of DEPs that you are using it:

A. Teams

B. Zoom

D. Both

C. Other, please mention it: ………………………




	
The second section: The 5-point Likert Scale

Strongly disagree = 1

Disagree = 2

Neutral = 3

Agree = 4

Strongly agree = 5




	
Construct

	
Statement

	
Reference

	
1

	
2

	
3

	
4

	
5




	
Observational Learning

At the DEPs.




	
Observational Learning 1

	
I prefer to review an ideal model to consider during my learning process and for accomplishing the assignments as well.

	
Bandura and McClelland (1977),

Bandura, (1978), and Bandura (1985)

	

	

	

	

	




	
Observational Learning 2

	
I apply the entire steps for the ideal model during my learning process and for accomplishing the assignments as well.

	

	

	

	

	




	
Observational Learning 3

	
I elect some steps from the ideal model and input my specific views during my learning process and while accomplishing the assignments as well.

	

	

	

	

	




	
Observational Learning 4

	
I prefer to reinforce my performance immediately or later on.

	

	

	

	

	




	
Observational Learning 5

	
Regardless of the reinforcement of my performance, I consider the ideal model during my learning process and while accomplishing the assignments.

	

	

	

	

	




	
Observational Learning 7

	
Good content design encourages me to accomplish my learning process.

	

	

	

	

	




	
Learner Control with Scaffolding

At the DEPs:




	
Learner Control with Scaffolding 1

	
I prefer learner control with scaffolding through help and instruction.

	
Bandura and McClelland (1977),

Bandura (1978), and Bandura (1985)

	

	

	

	

	




	
Learner Control with Scaffolding 2

	
I prefer that platform provides continuous helping and instructions.

	

	

	

	

	




	
Learner Control with Scaffolding 3

	
I prefer that that platform does not provide continuous help or instruction.

	

	

	

	

	




	
Learner Control with Scaffolding 4

	
I prefer that scaffolding covers all of the following: the content, exercises, and feedback.

	

	

	

	

	




	
Self-Regulation

At the DEPs, I can:




	
Self-Regulation 1

	
Put a new plan for learning that differs from the plan of the teacher and be committed to it according to a specific timetable.

	
Zimmerman (2008) and Zimmerman (1990)

	

	

	

	

	




	
Self-Regulation 2

	
Using certain applications and tools that allow me to regulate myself, manage my time, conserve my resources, and allow me to recite what I have learned duing my learning processes.

	

	

	

	

	




	
Self-Regulation 3

	
Demand help from others (teacher, colleagues, family member, etc.) to process the instructional subjects and to accomplish tasks.

	

	

	

	

	




	
Self-Regulation 4

	
Using some tools that let me perform tracking, monitoring learning practices, and saving result records with specific criteria.

	

	

	

	

	




	
Computer-Self Efficacy

At the DEPs, I can:




	
Computer- Self Efficacy 1

	
View, download, upload, share, and delete files.

	
Tsai, Wang and Hsu (2019) and Torkzadeha and Koufteros (1994)

	

	

	

	

	




	
Computer- Self Efficacy 2

	
Have a good connection between the platform and the cloud computing applications and the other instructional and not instructional applications.

	

	

	

	

	




	
Computer- Self Efficacy 4

	
Understand words and abbreviations related to the platform and entire distance learning system concepts.

	

	

	

	

	




	
Perceived Ease of Use




	
Perceived ease of use 1

	
During interaction with the distance education platforms, I find that they are clear and understandable.

	
Davis and Venkatesh (1996)

	

	

	

	

	




	
Perceived ease of use 2

	
During interaction with the distance education platforms, I do not need a lot of mental effort.

	

	

	

	

	




	
perceived ease of use 3

	
I think that the distance education platforms are easy to use.

	

	

	

	

	




	
perceived ease of use 4

	
I think it easy to make distance education platforms that meet my desires for learning processes.

	

	

	

	

	




	
Perceived Usefulness




	
Perceived usefulness 1

	
I think thatdistance education platforms will increase my performance in my major.

	
Davis and Venkatesh (1996)

	

	

	

	

	




	
Perceived usefulness 2

	
I think that distance education platforms will increase my productivity in my major.

	

	

	

	

	




	
Perceived usefulness 3

	
I think that distance education platforms will increase my effectiveness in my major.

	

	

	

	

	




	
Intention to Use DEPs




	
Intention to use DEPs 1

	
Supposing I had access to distance education platforms, I would use them.

	
Davis and Venkatesh (1996)

	

	

	

	

	




	
Intention to use DEPs 2

	
If had had access to distance education, I would use it.
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Figure 1. Research model and hypotheses. 
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Figure 2. Normal distribution for the sample in terms of gender. 
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Figure 3. Normal distribution for the sample in terms of age. 
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Figure 4. Measurement model for intention to use DEPs. 
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Figure 5. Results for the proposed model for intention to use DEPs. 
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Table 1. Demographic details of the participants.






Table 1. Demographic details of the participants.





	
Item

	
Number and Percentage

	
Mean

	
Standard Deviation






	
Gender

	
Males

	
172 (38.0%)

	
1.620

	
0.485




	
Females

	
281 (62.0%)




	
Age

	
Less than 20

	
31 (6.8%)

	
2.123

	
0.593




	
21–25

	
359 (79.2%)




	
26–30

	
39 (8.6%)




	
More than 30

	
24 (5.3%)




	
Faculty

	
Education

	
297 (65.6%)

	
1.949

	
1.575




	
Society

	
80 (17.7%)




	
Agriculture

	
32 (7.1%)




	
Arts

	
42 (9.3%)




	
Finance

	
2 (.4%)




	
Academic major

	
Scientific major

	
174 (38.4%)

	
1.615

	
0.486




	
Literary major

	
279 (61.6%)




	
Stage

	
Undergraduate level

	
363 (80.1%)

	
1.207

	
0.437




	
Postgraduate level

	
88 (19.4%)




	
kind of platforms used

	
Microsoft Teams

	
41 (9.1%)

	
3.406

	
1.00




	
Zoom

	
50 (11.0%)




	
Microsoft Teams and Zoom

	
46 (10.2%)




	
Different kinds of platforms, such as Classera, Google Meet, and Duo

	
316 (69.8%)
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Table 2. Reliability and validity coefficients of the study’s instrument (N = 150).
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Item

	
Cronbach’s Alpha If Item Deleted

	
Corrected Item-Total Correlation

	
Cronbach’s Alpha of Variable






	
Observational learning 1

	
0.923

	
0.362

	
0.774 **




	
Observational learning 2

	
0.921

	
0.516




	
Observational learning 3

	
0.922

	
0.454




	
Observational learning 4

	
0.921

	
0.550




	
Observational learning 5

	
0.926

	
0.196




	
Observational learning 6

	
0.919

	
0.623




	
Observational learning 7

	
0.919

	
0.673




	
Learner control with scaffolding 1

	
0.921

	
0.546

	
0.794




	
Learner control with scaffolding 2

	
0.921

	
0.478




	
Learner control with scaffolding 3

	
0.921

	
0.472




	
Learner control with scaffolding 4

	
0.921

	
0.556




	
Self-regulation 1

	
0.920

	
0.567

	
0.665




	
Self-regulation 2

	
0.921

	
0.506




	
Self-regulation 3

	
0.927

	
0.168




	
Self-regulation 4

	
0.923

	
0.354




	
Computer self-efficacy 1

	
0.921

	
0.530

	
0.761




	
Computer self-efficacy 2

	
0.921

	
0.538




	
Computer self-efficacy 3

	
0.921

	
0.539




	
Computer self-efficacy 4

	
0.921

	
0.545




	
Computer self-efficacy1 5

	
0.920

	
0.546




	
Perceived ease of use 1

	
0.920

	
0.604

	
0.801




	
Perceived ease of use 2

	
0.923

	
0.431




	
Perceived ease of use 3

	
0.921

	
0.491




	
Perceived ease of use 4

	
0.920

	
0.608




	
Perceived usefulness 1

	
0.919

	
0.622

	
0.914




	
Perceived usefulness 2

	
0.919

	
0.677




	
Perceived usefulness 3

	
0.919

	
0.651




	
Perceived usefulness 4

	
0.918

	
0.693




	
Intention to use DEPs 1

	
0.919

	
0.648

	
0.826




	
Intention to use DEPs 2

	
0.920

	
0.599








** Sig. at (α = 0.01).
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Table 3. Summary of goodness fit indices for the measurement model (SCT and TAM; N = 453).
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	Type of Measure
	Recommended Value
	Measurement Model Value





	Chi-square (χ2)
	≤3.5–0 (perfect fit) and (ρ > 0.01)
	668.712/266



	Normed chi-square (χ2)
	Value should be >1.0 and <5.0
	2.514



	(RMR)
	Value should be <0.05
	0.043



	GFI
	Value should be ≥0.90
	0.901



	AGFI
	Value should be ≥0.90
	0. 960



	Normed fit index (NFI)
	Value should be ≥0.90
	0.908



	Relative fit index (RFI)
	Value should be ≥0.90
	0.977



	Incremental fit index (IFI)
	Value should be ≥0.90
	0.942



	Tucker–Lewis index (TLI)
	Value should be ≥0.90
	0.929



	Comparative fit index (CFI)
	Value should be ≥0.90
	0.942



	Root-mean-square error of approximation (RMSEA)
	<0.10 indicates a good fit, and <0.05 is deemed a very good fit
	0.058
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Table 4. Composite reliability, convergent validity, and discriminant validity for the measurement model (SCT and TAM).
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	Latent Variables
	CR > 0.7
	AVE ≥ 0.05 < CR
	(DV) > Correlation





	Observational learning
	4.383
	0.536
	0.660



	Learner control with scaffolding
	3.169
	0.557
	0.676



	Self-regulation
	3.467
	0.583
	0.618



	Computer self-efficacy
	2.814
	0.595
	0.628



	Perceived ease of use
	2.998
	0.500
	0.707



	Perceived usefulness
	1.508
	0.830
	0.911



	Intention to use DEPs
	1.469
	0.765
	0.874
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Table 5. Hypothesis testing results of the structural model.
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	H
	Independent
	Dependent
	Estimate
	S.E.
	C.R.
	p
	Results





	H1
	Observational learning
	Perceived ease of use
	0.141
	0.043
	3.252
	0.000
	Supported



	H2
	Observational learning
	Perceived usefulness
	0.109
	0.043
	2.558
	0.011
	Unsupported



	H3
	Learner control with scaffolding
	Perceived ease of use
	−0.104
	0.063
	−1.652
	0.098
	Unsupported



	H4
	Learner control with scaffolding
	Perceived usefulness
	0.227
	0.062
	3.681
	0.000
	Supported



	H5
	Self-regulation
	Perceived ease of use
	0.133
	0.055
	2.440
	0.015
	Unsupported



	H6
	Self-regulation
	Perceived usefulness
	−0.113
	0.054
	−2.105
	0.035
	Unsupported



	H7
	Computer self-efficacy
	Perceived ease of use
	0.510
	0.045
	11.405
	0.000
	Supported



	H8
	Computer self-efficacy
	Perceived usefulness
	0.076
	0.050
	1.526
	0.127
	Unsupported



	H9
	Perceived ease of use
	Perceived usefulness
	0.670
	0.046
	14.585
	0.000
	Supported



	H10
	Perceived ease of use
	Intention to use DEPs
	0.183
	0.022
	8.336
	0.000
	Supported



	H11
	Perceived usefulness
	Intention to use DEPs
	0.195
	0.020
	9.871
	0.000
	Supported
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