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Abstract

:

Education and learning have been significantly impacted by ICT. The purpose of this project is to create a new model and conduct confirmatory factor analysis in order to better understand how students utilize ICT in the classroom. An additional aim is to study, based on students’ attitudes and aspirations to utilize ICT for digital learning, their fundamental computer abilities, media-related skills, WBS, and adoption of digital learning technologies, by surveying students at Bisha University and King Faisal University. Structural equations modeling (SEM)-AMOS was used to survey 711 university students, and this study used an improved version of the Technology Acceptance Paradigm (TAM) approach as its research paradigm, as well as quantitative data collection and analytic methodologies. Students’ comments were divided into seven categories and analyzed to identify their attitudes toward and intentions for using ICT in learning environments. BCS, media-related abilities, and WBS all had a substantial influence on perceived usefulness and perceived ease of use, according to the research. This model, which was based on research, was successful in describing students’ attitudes and intentions about using ICT for digital learning.
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1. Introduction


Teachers are required to use ICT for both teaching and administration in today’s educational institutions [1]. When it comes to technology adoption, they also act as change agents in their schools [2]. Teachers employ technology in two ways [3], one of which is to achieve the same traditional aims in the same settings without having to drastically alter classroom activities. The second method involves using technology into the classroom to break down barriers, connect students to real-world activities, and assist them in becoming self-sufficient learners. Teachers’ views regarding teaching and learning are likely to influence how they use technology. Educators’ views have the power to influence their teaching methods and classroom behavior. According to Hermans et al. [4], ICT play a mediating role in educators’ acceptance of educational technologies. This involves framing how they arrive at such academic decisions such as lesson planning, implementation system, and evaluation approaches, as well as processes for ICT incorporation in the classroom. According to Munoz-Miralles et al. [5], advances in ICT have resulted in a variety of benefits, including new means of communication, function, and learning. They are particularly beneficial to universities in providing comprehensive and efficient training to students who will become technological specialists in the near future. Furthermore, experts [6] claim that the usage of ICT stimulates and engages pupils, making it one of the learning engines in education. Studying strategies are important in academic advancement since each student learns in a different way. Because students are constantly exposed to technology, they incorporate it into their studies in a variety of ways. As a result, the educational community has become more interested in how pupils learn in connection with their use of ICT, as indicated by research like [7,8]. The most fascinating feature of ICT, according to Yazon et al. [9], is how it can be employed in university education and how much it improves the learning process. The creation of questionnaires, such the research undertaken by [10] that examines potential teachers’ ICT competencies, or as the one designed for teachers by [11] are two instances of this impact. The study’s findings [12] suggest that in order to teach and do research, faculty members require ICT training. The perspectives of students on ICT are significant because they influence how they use technology, which has an impact on their academic and professional performance. A positive evaluation of ICT components does not guarantee that they will be employed in the learning process [13,14], but it is a solid starting point. In many aspects of social life, but particularly in education, information and communication technologies are becoming increasingly common and vital. As a result of having a point of contact, students’ training has changed. As Cabero points out, ICT is becoming an important component in the educational sector, allowing us to undertake demanding formative activities that are not possible with traditional technological approaches [15].



Problem Background


Learning must be implemented in a way that is collaborative between teachers and students. Teachers must also have the ability to incorporate technology into the classroom. Teachers must also be well-versed in the usage of ICT [16]. Students need to build 4C competencies, according to Wijaya et al. [17] (innovation and creativity are important, as are communication, teamwork, critical thinking, and problem-solving). As a result, the use of ICT and digital learning tools in planning is intrinsically related to the plan’s learning model. In this study, we identify a gap in our knowledge of university students’ mandates and the role that digital learning can play [18]. As a result, students at all higher education institutions must have understanding of how to utilize ICT and digital learning technology in an educational setting, as well as learning and creativity abilities. As a consequence, this research provides a framework for investigating the link between students’ ICT use and their digital learning. In impoverished nations, implementing and utilizing instructional technology has proven difficult, and it does not necessarily result in proportional improvements in student learning results. As a result, in order to improve university student results in terms of ICT use and digital learning technologies, it is required to investigate and analyze crucial success characteristics [19,20]. As a result, the study topic concentrates around educational technology and information systems’ fast advancement. This research looked examined whether such advancements will aid developing countries like Bisha University and King Faisal University. As a consequence, this paper identifies and examines the factors that influence ICT usage and digital learning technologies among university students.





2. Development of a Research Model and Hypothesis


In higher education, information and communication technology (ICT) has transformed technology and learning. Adoption research has resulted in a variety of complementary and opposing study adoption models, the bulk of them have something to do with the adoption of information systems (IS), such as ICT. The Technology Acceptance Model (TAM) was designed by [21] and is now widely used by academics to assess the acceptance of new technologies. The following seven factors that impact the use of information and communication technology (ICT) for digital learning in the current study are: Students’ basic computer abilities (BCS), media-related skills (MRS), web-based skills (WBS), perceived ease of use (PEU), perceived usefulness (PU), students’ attitude toward usage (ATT), and students’ plans to utilize ICT for digital learning (SIU), as depicted in Figure 1.



2.1. BCS


Computer skills come into both categories [22], as they may serve as the “content” of the work, especially in IT jobs, but they can also be considered as a technical competence that enhances non-IT employees’ productivity. Student instructors with a science background use computer abilities more frequently than those with a humanities background [23]. Furthermore, prospective teachers who have access to a computer at home are more likely to use their computer skills than those who do not [23]. Software users have a big effect on students’ judgments of computer skills. Individual expectations are influenced by trust in projected job opportunities, which is a factor in determining student competency [24]. When it comes to employing ICT for digital learning, the proposed hypothesis for this construct is that perceived usefulness and convenience impact fundamental computer abilities. As a result, the following hypotheses are proposed in this study.



Hypothesis 1 (H1).

There is an important relationship between BCS and PEU.





Hypothesis 2 (H2).

There is an important relationship between BSC and PU.






2.2. MRS


The defined atmosphere excuses pedagogical and academic reactions and viewpoints. In today’s digital and media world, teachers must be able to instill in students the fundamental skills necessary for digital learning [25]. Given that students in the twenty-first century, known as digital natives [25], conduct their activities, correspondence, and knowledge management using modern communication and information technologies [26], defining the skills needed to use these technologies and managing their growth is critical [27]. MRS attitudes toward ICT use for digital learning are impacted by perceived usefulness and perceived ease of using ICT in learning environments, according to the presented hypothesis for this construct. As a result, the following hypotheses are proposed in this study.



Hypothesis 3 (H3).

There is an important relationship between MRS and PEU.





Hypothesis 4 (H4).

There is an important relationship between MRS and PU.





Hypothesis 5 (H5).

There is an important relationship between MRS and BCS.





Hypothesis 6 (H6).

There is an important relationship between MRS and WBS.






2.3. WBS


The first characteristic of WBS is simplicity [28]. No extensive computer skills are needed. Digital literacy has been highlighted as a critical skill for instructors who are committed to providing high-quality online learning through WBS [29]. Brushing up on one’s ICT awareness is an object need today for web-based skills, and educational institutions must also provide opportunities and retain these essential skills for digital learning to take place [30]. Student attitudes about web-based education were assessed using web-based learning skills, whose reliability and validity analyses were performed by [31]. WBS were easy to learn and helpful, suggesting that computer skills and time are not significant impediments to implementing WBS [32,33]. Instead of being distracted by distracting and often serious technical problems, teachers should focus on the core science concepts being taught. Many recent studies have found that smart teaching techniques must be combined with WBS [34]. The suggested hypothesis for this construct is that WBS towards ICT usage for digital learning is influenced by perceived usefulness and PEU of ICT for educational technology. As a result, the following hypotheses are proposed in this study.



Hypothesis 7 (H7).

There is an important relationship between WBS and PEU.





Hypothesis 8 (H8).

There is an important relationship between WBS and PU.






2.4. PEU


The degree to which a customer feels that utilizing an ICT is painless is referred to as PEU. People are more likely to have a favorable opinion of a technology if it looks to be simple to use [35,36]. PEU refers to a student’s belief that utilizing ICT is both straightforward and useful in this subject [21,37]. PEU examines how technology affects performance processes, whereas PU examines how it boosts workplace productivity [21]. PEU of ICT for digital learning is impacted by PU, students’ attitudes regarding usage, and students’ intents to use ICT for digital learning, according to the presented hypothesis. As a result, the following hypotheses are proposed in this study.



Hypothesis 9 (H9).

There is an important relationship between PEU and PU.





Hypothesis 10 (H10).

There is an important relationship between PEU and ATT.





Hypothesis 11 (H11).

There is an important relationship between PEU and SIU.






2.5. PU


PU [21] refers to one’s belief that employing technology can improve one’s job efficiency. In this study, PU refers to how much students feel ICT may help them learn more effectively through digital learning. Recent research [36,38,39] has found that PU has an impact on students’ attitudes regarding technology and motivation to utilize it. While PU has a direct influence on student satisfaction and intent to adopt ICT for digital learning, it is also considered to have an indirect impact. Students’ attitudes toward ICT use for digital learning, as well as their plans to utilize ICT for digital learning, have a positive effect on PU, according to the presented hypothesis for this construct. As a result, the following hypotheses are proposed in this study.



Hypothesis 12 (H12).

There is an important relationship between PU and ATT.





Hypothesis 13 (H13).

There is an important relationship between PU and SIU.






2.6. Students’ ATT


Students’ attitudes toward use are affected by their learning environment [40] or their attention to and approval of their educational activities [41], according to the literature. Consumer attitudes toward ICT use for digital learning are influenced by PEU and the TAM, according to Davis et al. [21], and when combined, consumer attitudes toward ICT use for digital learning are influenced. In a separate research [42,43], PEU and perceived usefulness were found as significant indicators for picking virtual courses. The PEU influences students’ attitudes about utilizing ICT and their readiness to act. In this study, students’ intention to use ICT for digital learning is described as students’ view that utilizing ICT assists their education, which encourages students’ desire to use ICT for digital learning. According to the hypothesis for this construct, students’ attitudes toward utilizing ICT for digital learning are favorably influenced by their intentions to utilize ICT for digital learning. As a result, the following hypothesis is proposed in this study.



Hypothesis 14 (H14).

There is an important relationship between ATT and SIU.






2.7. Intentions of Students to Utilize ICT


The students’ goal the urge to use and continue to use technology is referred to as “to utilize ICT”. Intentions to use ICT have a factor in students’ technology usage [44]. A student’s purpose for utilizing ICT in this research was to improve their love of learning. Technical growth utilization models [21,37,45] contain a significant degree of learning via ICT. The word “intention to use” is used in the technology literature to describe a person’s desire to utilize a technology in the not-too-distant future. Because of its consistency in anticipating real technology usage, it was chosen as an outcome variable in this study [36].





3. Methodology of Study


To assess the theoretical model and hypotheses that were proposed in Section 2, quantitative methods have been established, and this study employed a quantitative analytical survey. The measurement items were created from a literature review and were designed to cover all aspects of the construction process of the research model shown in Figure 1. Many institutions throughout the world, including Saudi Arabia, have advocated the use of ICT platforms as a way to ensure higher education’s sustainability and survival. As a result, the purpose of this research is to use structural equation modeling (SEM) to construct a model for assessing students’ actions in terms of their ATT and SIU. Undergraduate and postgraduate students who employed ICT for digital learning made up the study’s sample. Many universities across the globe, including those in Bisha University and King Faisal University, have encouraged students to learn digitally through the use of widely available ICTs. As a result of an observational research of students’ adoption of ICT for digital learning, this project intends to develop a model for measuring students’ desire to use and appreciate technology. The study group consisted of undergraduate and postgraduate students who employed ICT for digital learning. A five-point Likert scale was employed for topics like TAM components and demo-graphic data, with 1 indicating strong disagreement and 5 suggesting strong agreement. Respondents were questioned about how ICT was used for digital learning, how it affected SIU ICT for digital learning, and how satisfied they were with the outcomes. Statistical Package for the Social Sciences (SPSS) and Structural Equation Modeling were used to confirm the measurement model’s validity and reliability (AMOS-SEM). Factor loadings were used to determine construct validity, composite reliability, Cronbach’s alpha, and convergence validity for the model’s goodness of fit, as recommended by Hair et al. [46]. Based on standardized items, Cronbach’s alpha was found to be 0.944. The reliability coefficient (Cronbach’s alpha) for both the pilot and final test designs is shown in Table 1: all variables were found to be accurate and sufficient. See Table 1 for further information.



3.1. Data Collection and Sample Characteristics


While institutions were closed due to the COVID-19 epidemic, this survey was done online from January to March 2021. A survey instrument was designed and evaluated before the major data collection to look at the factors that impact student usage of ICT for digital learning. As part of the study, we distributed 737 questionnaires. The responses of 26 people were excluded after the normality test, as advised by [46], who indicated that outliers might lead to erroneous statistical conclusions and should be removed. As a consequence, 711 participants’ responses were loaded into the SPSS software program. Conducted during the COVID-19 outbreak, this study focuses on postgraduate and undergraduate students at Bisha University and King Faisal University who are active users of ICT for digital learning. Confirmatory factor analysis is performed to assess the model’s validity.




3.2. Instruments of Measurement


The construction components used in prior research proved the measuring scales’ material validity. The study questionnaire gathered basic demographic information (gender, age, educational level, and specialty) as well as questionnaire items that rated these traits. BCS were derived from [23], media-related skills were derived from [25], WBS were derived from [29], PEU were derived from [21], PU were derived from [21], students’ attitudes were derived from [21], and intentions to use ICT for digital learning were derived from [21]. As a consequence, the factors were assessed using multi-item measures based on prior research and self-report. All of the variables were evaluated on a five-point Likert scale, with 1 representing “strongly disagree” and 5 representing “strongly agree”. Table 2 has a complete list of everything.





4. Analysis and Findings


Covariance-based structural equation modeling was used to analyze the thesis’ conceptual model (CB-SEM). CB-SEM provides a number of benefits. The parameters were estimated using the maximum likelihood (ML) method [46]. The AMOS program and the CB-SEM technique were used to assess the data (v.24). As methodological measures, the calculating model and the structural model were both assessed. The structural model considers how ICT may be used to evaluate digital learning hypotheses, whereas the measurement model considers construct reliability, validity, and overall model fitness.



4.1. Details on the Population


Table 3 shows the demographic information. Among the 711 useable questionnaires polled, 439 female respondents (61.7%) were found, while 272 male respondents were found (38.3%). Furthermore, 236 respondents (33.2%) were between the ages of 18 and 21, 180 (25.3%) were between the ages of 22 and 25, 98 (13.8%) were between the ages of 26 and 29, 62 (8.7%) were between the ages of 30 and 33, and 135 (19.0%) were over the age of 34. In addition, 356 respondents (50.1%) from Bisha University and 355 respondents (49.9%) from King Faisal University participated in the survey. Regarding level of education: 348 (48.9%) were undergraduate students, while 363 (51.1%) were postgraduate students. Members of the faculty included 307 (43.2%) members of the faculty of education, 84 (11.8%) members of the faculty of science, 261 (30.4%) members of the faculty of art and humanities, 43 (6.0%) members of the faculty of medical science, and 61 (8.6%) members of the faculty of computer science. According to the research, 420 respondents (59.1%) were full-time students, while 291 (40.9%) were part-time students. Regarding period of ICT use for digital learning: 357 respondents (50.2%) had only used ICT for five years or less, 218 respondents (30.7%) had used ICT for five to ten years, and 136 respondents (19.1%) had used ICT for more than 10 years. Finally, information and communication technology (ICT) may be employed for digital learning; 487 people (68.5%) said they used ICT for digital learning all of the time, 202 people (28.4%) said they used it part of the time, and 22 people (3.1%) said they did not use it at all.




4.2. Reliability, Validity, and Measurement Model Interventions


The SEM-AMOS measurement model for each idea has its own set of characteristics, such as reliability and validity. Individual CFA and model fitness indicators from the measurement model were utilized to examine the intensity of the link direction using the structural model. Table 2 lists the components of the measurement. Because the majority of the commodities meet the needed 0.707 level, the results show that item dependability is not an issue [46]. The constructs’ internal consistency was assessed using composite reliability, which varied from 0.819 to 0.919 and was greater than the cut-off value of 0.70 [46]. The constructs’ average variance derived (AVE) varied from 0.713 to 0.599, much over the 0.50 requirement, indicating convergent validity [46]. To assess discriminant validity, researchers employed cross-loading, the square-root of AVE (Fornell and Larcker ratio), ASV, and MSV tests. The diagonal value is greater than the values of the adjacent row and column numbers (values are bold shown in Table 4). It denotes a stronger connection between the structure and its surroundings. The maximum shared variance (MSV) is less than the average absolute variance (AVE) in the same way that the average shared variance (ASV) is less than the average absolute variance (AVE) (Table 4).




4.3. Model Fit Assessment


The CMN/DF ratio in Table 5 is 4.333, which is lower than the necessary threshold (5.00). The GFI (0.947) is an excellent place to start, but the CFI (0.953), TLI (0.921), and IFI (0.930) are all above average as well. The badness measures of the model were sufficient, with RMR and RMSEA values below the threshold of 0.48 (0.05) and 0.036 (0.08), respectively [46]. Figure 2 depicts the whole set of observations. This shows that the measurement model was acceptable and well-suited to the structural model.




4.4. Path Coefficient and Structural Model


The structural model specifies both the interaction and the influence of independent factors on the dependent variable (path coefficient). The maximum likelihood technique, in particular, may be used to thoroughly examine complex models and uncover various correlations between multi-item elements, as well as the influence of moderating and mediating factors [47]. Figure 3 and Figure 4 show the direct influence of the route coefficient on the latent predictor variable anticipated variables.



Table 5 demonstrates that BCS (β = 0.223, CR = 5.576) has a positive and important impact on PEU, which supports Hypothesis 1. Hypothesis 2 confirms that BCS (β = 0.222, CR = 5.823) has a positive and important impact on PU. Hypothesis 3 confirms that MRS (β = 0.124, CR = 4.367) has a positive and important impact on PEU. However, MRS (β = 0.003, CR = 0.124) has a negative impact on PU, contradicting Hypothesis 4. Furthermore, MRS (β = 0.437, CR = 16.218) has a positive and significant effect on BCS; thus, Hypothesis 5 is accepted. Similarly, MRS (β = 0.532, CR = 19.411) has a positive and significant effect on WBS; thus, Hypothesis 6 is accepted. WBS (β = 0.107, CR = 2.720) has a positive and significant effect on PEU; thus, Hypothesis 7 is accepted. However, WBS (β = 0.058, CR = 1.569) has a positive and significant effect on PU, which means that Hypothesis 8 is rejected. PEU (β = 0.605, CR = 16.983) has a positive and significant effect on PU; thus, Hypothesis 9 is accepted. Moreover, PEU (β = 0.350, CR = 7.443) has a positive and significant effect on students’ ATT; thus, Hypothesis 10 is accepted. PEU (β = 0.309, CR = 7.446) has a positive and significant effect on SIU ICT for digital learning; thus, Hypothesis 11 is accepted. PU (β = 0.543, CR = 13.191) has a positive and significant effect on students’ ATT-ICT; thus, Hypothesis 12 is accepted. Moreover, PU (β = 0.267, CR = 6.793) has a positive and significant effect on SIU ICT for digital learning; thus, Hypothesis 13 is accepted. Finally, students’ ATT-ICT (β = 0.368, CR = 11.304) has a positive and significant effect on SIU ICT for digital learning; thus, Hypothesis 14 is accepted.





5. Description and Analysis of Factors


The standard deviation (SD) and mean (mean) are two statistics that illustrate how measurements in a population differ from the average (mean) or expected value. The bulk of the data points are similar to the mean when the standard deviation is low. The data is distributed if the standard deviation is substantial. As a consequence, as shown in Table 6, Table 7, Table 8, Table 9, Table 10, Table 11 and Table 12, all values were embraced, demonstrating that university students’ usage of accessible ICTs aided their digital learning. “Strongly disagree” is number one, “disagree” is number two, “neutral” is number three, “agree” is number four, and “strongly agree” is number five. According to data, the majority of students support or strongly agree with fundamental computer abilities, as well as its perceived worth and ease of use. As a result, fundamental computer skills are defined in this study as a student’s perception that using ICT would improve their digital learning (see Table 6).



The final results of MRS are shown in Table 7, which suggest that the majority of students agree with and highly support media-related abilities, as well as its perceived value and ease of use. As a result, in this study, media-related abilities are defined as a student’s belief that utilizing ICT would help them improve their digital learning (see Table 7).



The final measurement findings of WBS are shown in Table 8, which demonstrate that the majority of students agree or strongly agree that WBS is beneficial and simple to apply. As a consequence, WBS is defined in this study as a student’s belief that using ICT would assist them in improving their digital learning (see Table 8).



According to Table 9, majority of the students agree or strongly agree on PEU with perceived usefulness, students’ opinions regarding utilization, and SIU ICT for digital learning. As a result, in this study, PEU is defined as a student’s opinion that using ICT would help them improve their digital learning (see Table 9).



Table 10 shows the measurement results of PU, which reveal that most students agree or strongly agree on perceived usefulness, attitudes toward usage, and plans to use ICT for digital learning. As a result, in this study, PU is defined as a student’s perception that using ICT would help them improve their digital learning (see Table 10).



The evaluation findings of ATT are shown in Table 11, which demonstrate that the majority of students agree or strongly agree with their opinions on using ICT for digital learning. As a result, a student’s attitude toward ICT use is defined in this study as the degree to which the student feels that utilizing ICT will improve their digital learning (see Table 11).



The survey’s results on SIU ICT are shown in Table 12; a great majority of students agree or strongly agree that ICT would benefit digital learning. As a result, students’ intentions to utilize ICT in this study are defined as the extent to which they feel utilizing ICT will help them with their digital learning (see Table 12).



5.1. Discussion and Consequences


This is one of the first studies to utilize the TAM model to investigate ICT use for digital learning. Fundamental computing abilities, media-related skills, and WBS all have a substantial influence on PEU and utility, according to the given model. Students’ attitudes toward and plans to use ICT for digital learning were similarly influenced by PEU and perceived usefulness. A total of 73.8 percent of students showed different attitudes about using ICT for digital learning, and 81.4 percent had different intentions to use ICT for educational technologies. The findings backed up the hypotheses that had been stated and the study methodology that had been constructed.



The results show how the TAM components of the BCS, MRS, and WBS (independent variables) are used to measure students’ attitudes about ICT usage and intentions to use ICT for digital learning, as well as PEU and utility (mediating variables). Many categories were discovered to have a positive and relevant connection with students’ attitudes about using ICT for digital learning, including core computer abilities, MRS, WBS, PU, and PEU. BCS, MRS, WBS, PEU, PU, students’ ATT use, and students’ intentions to utilize ICT for digital learning have all been shown to have substantial advantages in past research. As a result of these findings, students should evaluate the potential of ICT to match their study goals and identify essential computer abilities, such as MRS, WBS, PEU, and PU, before deciding to utilize it for digital learning.



Students’ ATT ICT for digital learning, as well as their plans to use ICT for digital learning, were also investigated. Students are more likely to think about technology than adults. When they identify SIU ICT for digital learning, they want it to be simple to use and beneficial, and they want it to be able to satisfy those needs [48,49,50,51]. The use of ICT for digital learning is well known and widely employed in education, particularly among students who are already tech-savvy. It demonstrates that students’ views about adopting ICT for digital learning are influenced by their BCS, MRS, WBS, PEU, and PU.



Table 4 shows the statistical analysis findings, which demonstrate that all of the hypothesized relationships were proven valid. Some of the hypothesis findings ran counter to prior studies, such as [36], which found that basic computer skills had a large and favorable influence on PU. More study into the link between the components is needed as a result of the inconsistent results. In addition, BCS, MRS, and WBS all had a good impact on PEU and PU, as well as students’ attitudes and intentions about using ICT for digital learning.



Previous research [36,49,51,52] supports this result. PEU and PU have a favorable and explicit effect on students’ attitudes toward and plans to use ICT for digital learning, according to the TAM. This was shown in this research, which discovered that higher PEU and PU resulted in enhanced student attitudes about utilizing ICT, as well as increased students’ intentions to use ICT for digital learning. Other research back up this study’s conclusion that PEU and PU have a significant and direct relationship [53,54]. Furthermore, according to this research, students say ICT is straightforward to use if it benefits their academics. Students who have the opportunity to use ICT are more likely to regard technology as straightforward and useful.



As a result, in order to improve PEU, ICT developers should create systems that are both user-friendly and vital to the long-term success of student education. Managers may be able to assist students in determining how to use ICT for digital learning. Consumer expectations and values should be taken into account by ICT developers, designers, and purchasers (such as higher education institutions), according to the findings, to ensure that the structure can meet student requests. This idea of a good fit between system attributes and student goals will help with ICT uptake in educational contexts. The BCS, MRS, and WBS all have an impact on students’ attitudes toward and willingness to use ICT for digital learning.



According to the findings, PEU affected PU, with both belief constructs and future intents to use ICT for digital learning functioning as drivers of students’ attitudes toward usage. To put it another way, ICT for digital learning must be simple to use and advantageous to university students. ICT should be easy to use and give detailed instructions. The findings also showed how important it is for professors to describe how students should use ICT to study course content, because students’ attitudes toward using ICT have an influence on their intents to use ICT for digital learning.



According to this survey, using ICT for digital learning through fundamental computer skills, media-related skills, and WBS has an influence on PEU and PU. The PEU and PU of ICT impact students’ attitudes toward technology, as well as their intents to utilize it for digital learning. The findings contribute significantly to the TAM in terms of educational sustainability and the use of ICT for digital learning [21,36,49,51,52,55]. As ICT becomes more commonly utilized as an educational medium, many of the strategies employed in the learning process for both instructors and students are rising and will undoubtedly continue to increase [56].



The use of ICT under the novel approach of the managing emotions and motivational processes, contributing to meaningful learning in students [57]. On the other hand, ICTs offer enormous potential in terms of their application in the field of education such as the contributions of neuro-education [58]. This is consistent with previous studies by [59,60], which found that both perceived ease of use and perceived usefulness affect students’ attitude towards using and intention to use distance learning. Therefore, in the following methods, this study varies from previous research. First, this study aims to combine the IS output model and the TAM into a unified model for ICT use as a source of educational sustainability. Second, unlike previous research in Saudi Arabia, such as [38,39,43], this study aims to provide a comprehensive review of recent publications in the field of ICT use as a source of sustainability in higher education. Third, unlike prior studies that only looked at the effects of variables on intention to use, this study looks at the effects of variables on ATT and SIU as well. As a result, the current study is likely to provide a wide range of outcomes and provide crucial information about students’ behavior, such as their ATT and SIU. BCS, MRS, and WBS had a significant relationship influence on PEU and PU, which influenced ATT and SIU at two Saudi public universities.



During the worldwide lockdown and transition to online learning, students were most satisfied with the support provided by teaching staff and their universities’ public relations [61]. However, students received inadequate social support and security protection from others and their instructors when they needed it [62]. Thus, higher education institutions must ensure inclusive, equitable, and quality education that reduces the digital divide, promoting sustainable activities [63,64]. Furthermore, readily available ICTs can assist instructors and students in resolving problems, learning about current events, and boosting global communication and competitiveness [65], all of which are outcomes of our research. Last but not least, here are the scientific contributions:



	
Students’ attitudes toward technology and enthusiasm to utilize it for digital learning can be improved by incorporating ICT into instructional practices. Lecturers and supervisors should encourage students to use ICT to solve problems, convey information, and exchange knowledge in order to increase their learning, success, and research abilities.



	
It is suggested that higher education institutions should encourage students who have prior classroom experience with ICT rather than put pressure on those who do not. In this approach, students integrate ICT components and resources into their learning process.



	
Students’ attitudes about using ICT for digital learning, as well as their intents to do so, are influenced by both technology and resources. Students should take use of ICT-based digital learning options.







5.2. Limitations of Research


This study has its own limits, regardless of the insights it delivers. First and foremost, because this study only looked at two colleges, the findings should be interpreted with caution, as behavior at other universities (both private and public) may differ. Another disadvantage is that this study focuses on quantitative data; as a result, researchers should employ qualitative data (interviews or observations) to prevent finding contradictions across research themes. In order to address weaknesses and widen the range of its conclusions, future research should duplicate this investigation in different regions, nations, and cultures. Age and gender impacts were not explored since a moderator study was not possible owing to the limited sample size. To analyze the effect of moderators on adoption in a broader study including many countries, institutions, or technologies, researchers used experimental power and data stability, as well as additional student satisfaction scores. Therefore, a qualitative analysis would be useful to deconstruct these variables to examine the similarities and contrasts between the many viewpoints of the unified theory of acceptance and usage of technological components by context. More work is needed to adapt the findings to other circumstances, examine the model’s breadth of applicability, and develop new applications after the TAM and IS Success Model were built and proven in this study. Extending the research to other technology-based fields including M-learning and E-learning system adoption, as well as E-readiness, with a larger research sample, aims to increase current understanding of IS application use.




5.3. Conclusions and Future Work


In addition to data on student perceptions of utilizing ICT for digital learning, the TAM model was verified in terms of educational sustainability. Theoretical and practical implications of the work were examined. The benefits of the TAM were highlighted in this article, along with fresh information on user adoption and the use of ICT for digital learning. In the twenty-first century, ICT plays a vital role in improving the quality of learning and study activities, not just for high school students, but also for university students. However, no prior study has looked at students’ perceptions of ICT and their plans to use it for digital learning. Here, the TAM has been shown to be sufficiently robust to offer findings on the phenomena under investigation, namely, students’ attitudes toward ICT adoption and plans to utilize ICT for educational purposes. This research contributes significantly by assisting researchers, practitioners, system developers, service providers, vendors, and academics in recognizing systematic research approaches for model validation in education sustainability, especially when modeling structural equations in the field of mathematics using ICT for digital learning. This study incorporated seven innovative TAM model characteristics as critical variables of ICT adoption for digital learning. Furthermore, the research model considers the interactions among the following factors: BCS, MRS, WBS, PEU, PU, students’ attitudes about ICT use, and students’ plans to use ICT for digital learning. The literature’s mixed findings imply that additional research into the relationship between media-related and web-based talents and PU is needed. Given the study’s limitations and qualitative approaches, future research should focus on interviewing students and educators to understand more about their perspectives on using ICT for digital learning. Future research should look at these difficulties by cross-validating them using this model and considering cultural factors.
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Figure 1. Research Model. 
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Figure 2. Measurement Model. 
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Figure 3. Path coefficient. 
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Figure 4. Structural model (p Value). 
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Table 1. Reliability coefficients in the pilot and final tests for both constructs.






Table 1. Reliability coefficients in the pilot and final tests for both constructs.





	No.
	Latent Factors
	Code
	Pilot Test
	Final Test





	1
	Basic Computer Skills
	BCS
	0.800
	0.921



	2
	Media Related Skills
	MRS
	0.791
	0.909



	3
	Web-Based Skills
	WBS
	0.821
	0.885



	4
	Perceived Ease of Use
	PEU
	0.773
	0.892



	5
	Perceived Usefulness
	PU
	0.760
	0.911



	6
	Students’ Attitude towards use ICT
	ATT
	0.723
	0.937



	7
	Intentions to use ICT for digital learning
	SIU
	0.829
	0.901
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Table 2. Item loadings, reliability, and validity of the measurement model.






Table 2. Item loadings, reliability, and validity of the measurement model.





	
Factors

	
Code

	
Loading

	
AVE

	
CR

	
CA






	
Basic Computer Skills

	
BCS1

	
0.832

	
0.607

	
0.908

	
0.921




	
BCS2

	
0.854




	
BCS3

	
0.821




	
BCS4

	
0.722




	
BCS5

	
0.763




	
Media Related Skills

	
MRS1

	
0.743

	
0.599

	
0.819

	
0.909




	
MRS2

	
0.732




	
MRS3

	
0.782




	
MRS4

	
0.813




	
Web-Based Skills

	
WBS1

	
0.803

	
0.713

	
0.919

	
0.885




	
WBS2

	
0.754




	
WBS3

	
0.753




	
Perceived Ease of Use

	
PEU1

	
0.723

	
0.665

	
0.898

	
0.892




	
PEU2

	
0.793




	
PEU3

	
0.773




	
PEU4

	
0.771




	
PEU5

	
0.781




	
Perceived Usefulness

	
PU1

	
0.721

	
0.703

	
0.902

	
0.911




	
PU2

	
0.832




	
PU3

	
0.792




	
PU4

	
0.753




	
PU5

	
0.770




	
Students’ Attitude towards use ICT

	
ATT1

	
0.832

	
0.642

	
0.910

	
0.937




	
ATT2

	
0.882




	
ATT3

	
0.741




	
ATT4

	
0.862




	
Intentions to use ICT for digital learning

	
SIU1

	
0.811

	
0.697

	
0.895

	
0.901




	
SIU2

	
0.820




	
SIU3

	
0.863
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Table 3. Demographic data.






Table 3. Demographic data.





	
Factors

	
N

	
%

	
Factors

	
N

	
%






	
Gender

	
Female

	
439

	
61.7

	
University

	
Bisha University

	
356

	
50.1




	
Male

	
272

	
38.3

	
King Faisal University

	
355

	
49.9




	
Age

	
18–21 years

	
236

	
33.2

	
Faculties

	
Education

	
307

	
43.2




	
22–25 years

	
180

	
25.3

	
Science

	
84

	
11.8




	
26–29 years

	
98

	
13.8

	
Art and humanities

	
261

	
30.4




	
30–33 years

	
62

	
8.7

	
Medical science

	
43

	
6.0




	
More than 34 years

	
135

	
19.0

	
Computer science

	
61

	
8.6




	
Level of education

	
Undergraduate

	
348

	
48.9

	
Type of study

	
Full time

	
420

	
59.1




	
Postgraduate

	
363

	
51.1

	
Part time

	
291

	
40.9




	
Time of use ICT

	
Less than 5 years

	
357

	
50.2

	
Use ICT

	
Always

	
487

	
68.5




	
5–10 years

	
218

	
30.7

	
Sometimes

	
202

	
28.4




	
More than 10 years

	
136

	
19.1

	
Does not use

	
22

	
3.1
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Table 4. Discriminant validity.






Table 4. Discriminant validity.



















	Factors
	Code
	AVE
	MSV
	ASV
	MRS
	WBS
	BCS
	PEU
	PU
	ATT
	BIU





	Media Related Skills
	MRS
	0.599
	0.217
	0.082
	0.849
	
	
	
	
	
	



	Web-Based Skills
	WBS
	0.713
	0.091
	0.071
	0.399
	0.897
	
	
	
	
	



	Basic Computer Skills
	BCS
	0.607
	0.082
	0.052
	0.328
	0.403
	0.815
	
	
	
	



	Perceived Ease of Use
	PEU
	0.665
	0.210
	0.067
	0.209
	0.203
	0.199
	0.851
	
	
	



	Perceived Usefulness
	PU
	0.703
	0.230
	0.062
	0.219
	0.246
	0.257
	0.267
	0.856
	
	



	Attitude towards use
	ATT
	0.642
	0.051
	0.032
	0.291
	0.366
	0.344
	0.268
	0.341
	0.871
	



	Intentions to use ICT
	BIU
	0.697
	0.120
	0.041
	0.216
	0.316
	0.322
	0.278
	0.330
	0.384
	0.927
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Table 5. Results hypotheses testing.






Table 5. Results hypotheses testing.





	
Hypotheses & Path

	
Beta (β)

	
Standard Error

	
Critical Ratio

	
p-Value

	
Result






	
Hypothesis 1

	
PEU

	
<---

	
BCS

	
0.223

	
0.040

	
5.576

	
0.000

	
Accepted




	
Hypothesis 2

	
PU

	
<---

	
BCS

	
0.222

	
0.038

	
5.823

	
0.000

	
Accepted




	
Hypothesis 3

	
PEU

	
<---

	
MRS

	
0.124

	
0.028

	
4.367

	
0.000

	
Accepted




	
Hypothesis 4

	
PU

	
<---

	
MRS

	
0.003

	
0.027

	
0.124

	
0.901

	
Rejected




	
Hypothesis 5

	
BCS

	
<---

	
MRS

	
0.437

	
0.027

	
16.218

	
0.000

	
Accepted




	
Hypothesis 6

	
WBS

	
<---

	
MRS

	
0.532

	
0.027

	
19.411

	
0.000

	
Accepted




	
Hypothesis 7

	
PEU

	
<---

	
WBS

	
0.107

	
0.039

	
2.720

	
0.007

	
Accepted




	
Hypothesis 8

	
PU

	
<---

	
WBS

	
0.058

	
0.037

	
1.569

	
0.117

	
Rejected




	
Hypothesis 9

	
PU

	
<---

	
PEU

	
0.605

	
0.036

	
16.983

	
0.000

	
Accepted




	
Hypothesis 10

	
ATT

	
<---

	
PEU

	
0.350

	
0.047

	
7.443

	
0.000

	
Accepted




	
Hypothesis 11

	
SIU

	
<---

	
PEU

	
0.309

	
0.042

	
7.446

	
0.000

	
Accepted




	
Hypothesis 12

	
ATT

	
<---

	
PU

	
0.543

	
0.041

	
13.191

	
0.000

	
Accepted




	
Hypothesis 13

	
SIU

	
<---

	
PU

	
0.267

	
0.039

	
6.793

	
0.000

	
Accepted




	
Hypothesis 14

	
SIU

	
<---

	
ATT

	
0.368

	
0.033

	
11.304

	
0.000

	
Accepted











[image: Table] 





Table 6. Measuring BCS.






Table 6. Measuring BCS.





	
Factor

	
Code

	
Numbers and Percentages of Respondents

	
Mean

	
SD






	
BCS

	
BCS1

	
9 (1.3)

	
13 (1.8)

	
61 (8.6)

	
211 (29.7)

	
417 (58.6)

	
4.43

	
0.824




	
BCS2

	
8 (1.1)

	
14 (2.0)

	
42 (5.9)

	
202 (28.4)

	
445 (62.6)

	
4.49

	
0.789




	
BCS3

	
15 (2.1)

	
14 (2.0)

	
58 (8.2)

	
188 (26.4)

	
436 (61.3)

	
4.43

	
0.883




	
BCS4

	
23 (3.2)

	
44 (6.2)

	
118 (16.6)

	
226 (31.8)

	
300 (42.2)

	
4.04

	
1.062




	
BCS5

	
7 (1.0)

	
15 (2.1)

	
51 (7.2)

	
194 (27.3)

	
444 (62.4)

	
4.48

	
0.799
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Table 7. Measuring MRS.






Table 7. Measuring MRS.





	
Factor

	
Code

	
Numbers and Percentages of Respondents

	
Mean

	
SD






	
Media Related Skills

	
MRS1

	
21 (3.0)

	
76 (10.7)

	
125 (17.6)

	
245 (34.5)

	
244 (34.3)

	
3.86

	
1.094




	
MRS2

	
16 (2.3)

	
56 (7.9)

	
118 (16.6)

	
233 (32.8)

	
288 (40.5)

	
4.01

	
1.044




	
MRS3

	
13 (1.8)

	
31 (4.4)

	
79 (11.1)

	
248 (34.9)

	
340 (47.8)

	
4.23

	
0.937




	
MRS4

	
86 (12.1)

	
130 (18.3)

	
151 (21.2)

	
173 (24.3)

	
171 (24.1)

	
3.30

	
1.336
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Table 8. Measuring WBS.






Table 8. Measuring WBS.





	
Factor

	
Code

	
Numbers and Percentages of Respondents

	
Mean

	
SD






	
Web-Based Skills

	
WBS1

	
15 (2.1)

	
28 (3.9)

	
54 (7.6)

	
247 (34.7)

	
367 (51.6)

	
4.30

	
0.923




	
WBS2

	
18 (2.5)

	
32 (4.5)

	
81 (11.4)

	
252 (35.4)

	
328 (46.1)

	
4.18

	
0.975




	
WBS3

	
8 (1.1)

	
18 (2.5)

	
47 (6.6)

	
220 (30.9)

	
418 (58.8)

	
4.44

	
0.816
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Table 9. Measuring PEU.






Table 9. Measuring PEU.





	
Factor

	
Code

	
Numbers and Percentages of Respondents

	
Mean

	
SD






	
Perceived Ease of Use

	
PEU1

	
4 (0.6)

	
29 (4.1)

	
71 (10.0)

	
304 (42.8)

	
303 (42.6)

	
4.23

	
0.830




	
PEU2

	
4 (0.6)

	
17 (2.4)

	
53 (7.5)

	
286 (40.2)

	
351 (49.4)

	
4.35

	
0.768




	
PEU3

	
6 (0.8)

	
46 (6.5)

	
100 (14.1)

	
304 (42.8)

	
255 (35.9)

	
4.06

	
0.912




	
PEU4

	
9 (1.3)

	
28 (3.9)

	
59 (8.3)

	
279 (39.2)

	
336 (47.3)

	
4.27

	
0.868




	
PEU5

	
7 (1.0)

	
14 (2.0)

	
47 (6.6)

	
246 (34.6)

	
397 (55.8)

	
4.42

	
0.783
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Table 10. Measuring PU.






Table 10. Measuring PU.





	
Factor

	
Code

	
Numbers and Percentages of Respondents

	
Mean

	
SD






	
Perceived Usefulness

	
PU1

	
10 (1.4)

	
19 (2.7)

	
43 (6.0)

	
267 (37.6)

	
372 (52.3)

	
4.37

	
0.827




	
PU2

	
4 (0.6)

	
6 (0.8)

	
38 (5.3)

	
251 (35.3)

	
412 (57.9)

	
4.49

	
0.690




	
PU3

	
12 (1.7)

	
18 (2.5)

	
76 (10.7)

	
219 (30.8)

	
386 (54.3)

	
4.33

	
0.890




	
PU4

	
11 (1.5)

	
14 (2.0)

	
75 (10.5)

	
246 (34.6)

	
365 (51.3)

	
4.32

	
0.857




	
PU5

	
11 (1.5)

	
41 (5.8)

	
84 (11.8)

	
256 (36.0)

	
319 (44.9)

	
4.17

	
0.954
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Table 11. Measuring students’ ATT.






Table 11. Measuring students’ ATT.





	
Factor

	
Code

	
Numbers and Percentages of Respondents

	
Mean

	
SD






	
Students’ Attitude towards Use

	
ATT1

	
9 (1.3)

	
7 (1.0)

	
58 (8.2)

	
249 (35.0)

	
388 (54.6)

	
4.41

	
0.785




	
ATT2

	
10 (1.4)

	
15 (2.1)

	
58 (8.2)

	
244 (34.3)

	
384 (54.0)

	
4.37

	
0.833




	
ATT3

	
15 (2.1)

	
27 (3.8)

	
87 (12.2)

	
225 (31.6)

	
357 (50.2)

	
4.24

	
0.954




	
ATT4

	
11 (1.5)

	
21 (3.0)

	
69 (9.7)

	
239 (33.6)

	
371 (52.2)

	
4.32

	
0.881
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Table 12. Measuring SIU ICT.






Table 12. Measuring SIU ICT.





	
Factor

	
Code

	
Numbers and Percentages of Respondents

	
Mean

	
SD






	
Students’ Intentions to Use

	
SIU1

	
12 (1.7)

	
7 (1.0)

	
40 (5.6)

	
277 (39.0)

	
375 (52.7)

	
4.40

	
0.784




	
SIU2

	
8 (1.1)

	
18 (2.5)

	
42 (5.9)

	
256 (36.0)

	
387 (54.4)

	
4.40

	
0.804




	
SIU3

	
10 (1.4)

	
18 (2.5)

	
61 (8.6)

	
261 (36.7)

	
361 (50.8)

	
4.33

	
0.845
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