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Abstract

:

Recently, the emergence of the COVID-19 has caused a high acceleration towards the use of mobile learning applications in learning and education. Investigation of the adoption of mobile learning still needs more research. Therefore, this study seeks to understand the influencing factors of mobile learning adoption in higher education by employing the Information System Success Model (ISS). The proposed model is evaluated through an SEM approach. Subsequently, the findings show that the proposed research model of this study could explain 63.9% of the variance in the actual use of mobile learning systems, which offers important insight for understanding the impact of educational, environmental, and quality factors on mobile learning system actual use. The findings also indicate that institutional policy, change management, and top management support have positive effects on the actual use of mobile learning systems, mediated by quality factors. Furthermore, the results indicate that factors of functionality, design quality, and usability have positive effects on the actual use of mobile learning systems, mediated by student satisfaction. The findings of this study provide practical suggestions, for designers, developers, and decision makers in universities, on how to enhance the use of mobile learning applications and thus derive greater benefits from mobile learning systems.
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1. Introduction


Recently, the emergence of the COVID-19 has caused a high acceleration towards the use of mobile learning applications in the learning and education [1]. The integration of mobile technologies in educational systems today has become one of the most significant tools in the learning and teaching process [2]. The application of mobile technologies in learning and teaching helps to improve the quality of education in educational institutions. One of the main contributions of mobile technologies is the birth of mobile learning (or m-learning for short). Mobile learning technology has created benefits for both students and instructors, such as conducting the learning anywhere and anytime, easy access to learning materials, and interactivity [3]. Mobile learning technology makes online learning more flexible, and many instructors and teachers are interested in mobile learning courses in order to enhance student learning outcomes, particularly in universities. Accordingly, there has been increased demand for mobile learning from both students and instructors.



Mobile learning has been increasingly regarded as a promising tool to improve students’ learning and motivation. It provides a learning environment in which students acquire information and knowledge from mobile devices [2,3,4]. Mobile learning not only offers students an online learning space, but it also enables them to have quick access to learning activities and materials anytime, anywhere, and anyhow, thereby opening up extra channels for interaction between students and instructors and creating opportunities for innovative learning [5,6,7]. This kind of technology enables students to access knowledge not only via teachers in the classroom but also through their mobile devices, which can develop their learning capability and help them achieve meaningful learning [8,9,10]. Hence, mobile learning has attracted the attention of many researchers and has been introduced into many fields [11,12]. A study conducted by Allen and Seaman [11] indicates that over 69% of universities use mobile learning systems, and students consider them a powerful tool for enhancing their learning performance. This view is also affirmed in the report conducted by Orbis Research [12].



The paper is organized as follows: in Section 2, we provide an overview of the theoretical background of the study. In Section 3, the research model and hypotheses are discussed. Then, the research methodology is presented in Section 4. Data analysis and results are presented in Section 5. Section 6 and Section 7 present the discussion, implications, and limitations. Finally, Section 8 includes the conclusions, recommendations, and future work.



1.1. Problem Statement


Although the higher learning institutions have made great investments in mobile learning projects, many universities still fail to achieve the anticipated benefits of such systems [10,11,12,13]. Several studies have clearly indicated that a successful mobile learning technology should be wholeheartedly accepted by students; otherwise, it will fail [13]. Accordingly, investigation into students’ acceptance of mobile learning technology is considered a critical step for ensuring the success of mobile learning technology in educational environments [14,15]. More interestingly, this kind of investigation will help designers and developers optimize the mobile learning system in a more effective manner, as well as enable students to take advantage of the full potential of the mobile learning technology [16,17,18,19,20].



Despite the numerous benefits that have been documented for the use of mobile learning applications among university students, the usage and acceptance of mobile learning systems varies considerably [10,11,12,13,14]. On the one hand, several studies have reported decreasing levels of acceptance among university students [21,22,23,24,25]. Numerous studies indicate that the main reasons behind the low level of mobile learning system usage among students are the quality of mobile learning systems and services being very low [6,26,27,28,29,30], and the current mobile learning systems don’t meet students’ needs and requirements; most previous studies ignore the fact that quality factors could serve as the key factors for the success and evaluation of mobile learning system quality [31,32,33,34,35], and, therefore, these factors are essential for investigating the impact of educational environmental factors on mobile learning quality. Therefore, the current study aims to investigate the relationships between educational environmental factors (organizational structure, institutional policy, top management support, and change management) and factors (service quality and system quality) with regard to the actual use of mobile learning applications.




1.2. Research Objectives


In light of the above information, the main objective of this paper is to identify the main factors related to mobile learning quality, satisfaction, and actual use of mobile learning applications. The current research applies the ISS model [18] as a theoretical model for examining the impact of multidimensional factors on mobile learning quality and the actual use of mobile learning systems. While several prior studies have focused on studying the acceptance, adoption, and utilization of mobile learning, the current study investigates the relationships between educational environmental factors (organizational structure, institutional policy, top management support, and change management) and factors (service quality and system quality) with regard to the actual use of mobile learning systems. Therefore, this research seeks to answer the following research questions:




	(Q1)

	
Do educational environmental factors have an effect on mobile learning system quality and the actual use of mobile learning systems?




	(Q2)

	
Do quality factors have an effect on student satisfaction and the actual use of mobile learning systems?











2. Literature Review


According to the literature, despite many studies presenting some evidence of the role of organizational and quality factors in enhancing mobile learning systems [36,37,38,39,40], there is still limited evidence on how these factors could contribute to, and enhance, mobile learning quality in order to promote the actual use of mobile learning systems among university students. In fact, some studies have started to address the relationship between educational environmental factors, quality factors, and the actual use of mobile learning systems [40,41,42,43,44], specifically in the context of universities. It is assumed that investigating such relationships could help with identifying important factors to ensure the effective use of mobile learning systems.



Previous studies have confirmed that educational environmental factors play a key role in enhancing the quality of several types of educational information systems, such as e-learning [45], learning management systems [46], and mobile learning [47]. For example, Liu et al. [23] found that top management support positively influenced system quality and service quality. Therefore, top management support could positively impact the system quality and service quality of mobile learning, which, in turn, would positively affect user satisfaction and, thus, increase the actual use of the system. Similarly, [25] claim that support/commitment from top management is a key element for ensuring the success of e-learning systems. According to [23], top management support factor plays a crucial role in the success of mobile learning systems. [25] also indicate that management support is one of the most important factors in the success of mobile learning projects [25]. Several researchers have mentioned that the full support of top managers is a critical factor for ensuring mobile learning success (e.g., [48,49,50,51,52]). The full support of top managers will ensure richer resources, in terms of financial support and technological resources, to support the effective implementation of mobile learning projects [16]. Furthermore, according to the study conducted by [53], top management support positively influences system quality and service quality. Based on this discussion, we hypothesize that top management support could positively impact the system and service quality of mobile learning, which, in turn, will positively affect user satisfaction and thus increase the actual use of the system. Institutional policy has also been mentioned as a significant element in successfully implementing mobile learning systems [54,55,56,57,58]. Furthermore, the existing literature on e-learning indicates that institutional policy impacts directly affect both system and service quality (e.g., [59,60,61,62]). Ref. [26] stated that e-learning policy documents should include funding, resources, technical support, and collaboration among stakeholders, evaluation methods, infrastructure requirements, and pedagogical goals. Ref. [63] argue that supportive, flexible mobile learning policies could facilitate the rapid diffusion of mobile learning in institutions. Therefore, we expect that, with appropriate institutional policy, the functions of m-learning systems and technical support can be improved to satisfy user needs. Consequently, an enhancement in the quality of both systems and services will be observed. Organizational structure factor also promotes and ensures better communication between individuals and/or departments [45], which is required to deliver the needed services in a timely fashion. Without clear and accessible communication channels, satisfactory service quality is rarely achieved. The importance of organizational structure in m-learning technologies has been highlighted by several researchers (e.g., [64,65,66,67]), indicating that it needs to be integrative in order to facilitate the adoption of mobile learning [68]. Ref. [69] stated that it is important to adopt an organizational structure to the solution when designing and implementing m-learning solutions in order to avoid potential conflict between strategies. Organizational structure essentially serves to guide and coordinate the tasks and responsibilities of individuals as they work toward common organizational goals. Thus, the implementation and development of m-learning systems can be accurately controlled, leading to better system quality [70]. Finally, change management factor can reduce user resistance to change and enrich the benefits of mobile learning technology [71,72,73,74,75], which includes training programs for support staff and stimulating the e-learning department to provide adequate levels of support. This, in turn, promotes high service quality [8,40]. We have found no study that has empirically examined the influence of change management on system and service quality. Therefore, this study will investigate the less understood relationships between change management and both system and service quality.



According to institutional policy factors, several studies on e-learning indicate that institutional policy positively impacts both the system quality and service quality of e-learning systems (e.g., [28]). In addition, Liu et al. [23] found that institutional policy is a significant element in ensuring the successful implementation of mobile learning systems. Based on that, it is expected that, with appropriate institutional policy, the functions of m-learning systems and technical support can be improved to satisfy user needs. Consequently, an enhancement in the quality of both systems and services will be observed.



Furthermore, the importance of organizational structure in mobile learning technologies has been highlighted by several researchers (e.g., [30,31,32]), indicating that it needs to be integrative in order to facilitate the adoption of mobile learning [33]. McPherson and Baptista Nunes [30] stated that it is important to adopt an organizational structure to the solution, when designing and implementing m-learning solutions, in order to avoid potential conflict between strategies. Organizational structure essentially serves to guide and coordinate the tasks and responsibilities of individuals as they work toward common organizational goals. Thus, the implementation and development of m-learning systems can be accurately controlled, leading to better system quality [34]. Our literature review identified a dearth of empirical studies investigating the impact of organizational structure on system and service quality. As such, the poorly understood relationships between organizational structure and both service and system quality will be investigated in this study.



According to quality factors, previous studies on IS success have found that quality factors have a direct, significant effect on users’ satisfaction when using information systems and technology [8,40]. For example, Almarashdeh et al. [19] found that students’ satisfaction with a learning management system is significantly influenced by the system quality. In addition, drawing from the ISS model, system quality may affect actual use [26]. Therefore, we assume in this research that system quality may positively affect actual use by mediating students’ satisfaction.



In the same way, Almarashdeh et al. [19] revealed that service quality and content quality has a positive impact on students’ satisfaction with learning management systems. Almaiah et al. [8] also found that both service quality and content quality are the elements that most affect students’ satisfaction when using a mobile learning system. Therefore, this study hypothesizes that service quality and content may positively influence students’ satisfaction, and thus, this will increase the actual use of mobile learning among university students.



The quality content of mobile learning application must provide sufficient, exact, and useful learning content with a richness of multimedia content that allows learners to find and carry out their learning activities without difficulty. Several researchers, such as Almaiah and Almulhem [6] and Sarrab et al. [41], confirm that content quality plays a crucial role in shaping student satisfaction with the actual use of mobile learning systems. In addition, Almaiah, Jalil, and Man [1] found that students’ intention to use mobile learning systems is significantly influenced by the content quality.



Therefore, this study adopts four types of educational environmental factors (top management support, organizational structure, institutional policy, and change management) to investigate their direct effects on mobile learning quality factors (system quality and service quality) and their indirect effects on the actual use of mobile learning systems.



2.1. Mobile Learning Quality


Quality reflects “a degree of excellence” [17]. Due to increasing sophistication and, with it, challenges in the information systems field, higher education institutions are eager to enhance the quality of their systems as a means of maximizing their potential for growth [13]. The concept of mobile learning quality, in this study, is used in reference to the quality of systems and services [4]. The importance of system and service quality has been widely examined in prior research (e.g., [1,4,8]). System quality is a reflection of the desired characteristics (e.g., response time, functionality, ease of use, integration, flexibility, reliability, and information quality) of the Information System (IS) itself [4,8]. Service quality can be defined as the quality of services delivered to users by the IS department in terms of their reliability, security, privacy, responsiveness, and assurance [8].



The quality of m-learning is a very important issue for any program or academic course. The success of any education system highly depends on its commitment to internationally agreed quality standards. The success of the portable learning system depends on the relevance of the outputs to the goals, considering the approved quality standards. Quality is, nowadays, a major issue in modern education, especially for learning via mobile devices, where the quality can be a key catalyst of the acceptance of m-learning.



The following are the mobile learning quality factors that we have adopted in this research and the operational definition for each of them.



	◦

	
System quality: system quality represents the extent to which the desirable characteristics of the IS, itself, are possessed by the system, and is commonly evaluated one ease of use, response time, system accessibility, system flexibility, system usefulness, and system reliability [4].




	◦

	
Service quality: service quality is defended as the degree of quality of the services provided by the system, which can meet students’ expectations in terms of reliability, security, privacy, responsiveness, and assurance.




	◦

	
Content Quality: the content of mobile learning must be valid, reliable, and accurate. The mobile learning system must provide sufficient, exact, and useful learning content with a richness of multimedia content that allows learners to find and carry out their learning activities without difficulty.




	◦

	
Functionality: the functionality of a mobile learning system can be defined by the degree of which students see the overall functional benefits of using a mobile learning system, including time, efficiency, and effectiveness.




	◦

	
Design Quality: the design of a mobile learning system refers to aesthetic factors, such as the use of color and appealing multimedia features, and must support several types of learning content and mobile devices to meet students’ requirements.




	◦

	
Usability: usability in m-learning has been defined as qualitative characteristics that define the most effective, efficient, and satisfactory way to use the user interface.








2.2. Information System Success Model (ISS)


DeLone and McLean published their original model of ISS in 1992 to evaluate the success of information systems, so the model was divided into 6 main categories: System Quality, Information Quality, Use, User Satisfaction, Individual Impact, and Organizational Impact, and they suggested researchers use the model in a predictive way, as shown in the research model depicted in Figure 1.



The ISS model is a multidimensional model whose main objective is to evaluate the relative failure or success of implementing IS [18]. Based on prior studies and begun in response to the developing role of ISs, the model was revised, and further developed, by [18]. The revised model, which is particularly applicable for measuring the success of IS in the Internet environment, is comprised of six interrelated factors. Of these, three are quality factors (service, information, and system quality), user satisfaction, use/intention to use, and net benefits, as shown in Figure 2. The model claims that the quality factors are the antecedents affecting the organizational benefits of using the system [26].



However, although the ISS model focuses on the significance of the quality of services, quality of information, and quality of system, it offers no indications as to which factors affect them. These factors could play a key role in the successful design and implementation of mobile learning applications. Identifying these factors could contribute to an enhancement in the quality of mobile learning applications. Accordingly, this paper focuses on addressing such issues by considering the impact of educational environmental factors on system quality and service quality. Specifically, four educational environmental factors (i.e., top management support, organizational structure, institutional policy, and change management) have been selected for inclusion in this study because they have been widely examined and judged to be critical for mobile learning systems to be successfully designed, and implemented, in previous studies (e.g., [4,8,19]).





3. Research Model and Hypotheses


The proposed research model in Figure 3 is derived from an extended version of the ISS model in which the educational environmental factors, hypothesized to affect mobile learning quality, are top management support, organizational structure, institutional policy, and change management. Furthermore, mobile learning quality factors, which include service quality, system quality, content quality, functionality, design quality, and usability are hypothesized to affect the actual use of mobile learning systems by mediating satisfaction.



There are several theoretical models that have been employed in previous studies to investigate the students’ usage of numerous educational technologies in varied contexts, such as mobile learning [1,12], distance learning [31], and e-learning [11]. These models include: the technology acceptance model (TAM), Delone and McLean Information Success Model (ISS), the theory of planned behavior (TPB), and others. ISS model played a major role in explaining and understanding the users’ usage and acceptance of various educational technologies [1,12,31]. For example, students’ satisfaction can determine the level they accept or reject an innovation/technology. Thus, this model explains the use of in-formation system through the constructs of the ISS model. In our study, the ISS model will help us to explain and understand the significant factors that influence students’ usage of mobile learning.



According to the literature, the ISS model has been employed in previous studies to explore all factors of educational technology usage among students, such as mobile learning, virtual learning, and e-learning [7,12,21]. A large number of studies also used the ISS model to understand m-learning systems usage among students [6,22,23,24,25]. In addition, the ISS model provided a high predictive validity, in previous studies, in exploring the main determinants of acceptance of various technologies [29,30,31,32,33]. Based on the above justifications, we applied an ISS model to investigate the impact of educational environmental antecedents on system quality and service quality, as well as to examine the influence of quality factors on the actual use of mobile learning applications.



3.1. Top Management Support


Top management support (TMS) is defined as the degree to which senior management believe and understand the importance of mobile learning systems [23]. In this research, top management refers to the persons responsible about the implementation of mobile learning in the university such as: university president, vice president, faculty dean, department head, and mobile learning director. This factor is believed to play a crucial role in the success of mobile learning systems, according to Liu, Huang, and Lin [23]. According to Almaiah and Almulhem, 79% of the respondents indicated that management support is one of the most important factors in the success of mobile learning projects [25]. The full support of top managers will ensure richer resources, in terms of financial support and technological resources, to support the effective implementation of mobile learning projects [23].



Several researchers have mentioned that the full support of top managers is a critical factor for ensuring mobile learning success (e.g., [6,25]). Furthermore, according to the study conducted by Liu et al. [23], top management support positively influences system quality and service quality. Based on this discussion, we hypothesize that top management support could positively impact the system and service quality of mobile learning, which, in turn, will positively affect user satisfaction and, thus, increase the actual use of the system.



Hypothesis 1 (H1).

Support from top management will positively affect system quality.





Hypothesis 2 (H2).

Support from top management will positively affect service quality.






3.2. Institutional Policy


Institutional policy refers to the allocation of values, resources, and goals within an institution [26]. Institutional policy is developed and shared in a written format and consequently generates an accepted set of norms to which staff, legally, must adhere [27]. In this sense, Awidi and Cooper [26] stated that e-learning policy documents should include funding, resources, technical support, and collaboration among stakeholders, evaluation methods, infrastructure requirements, and pedagogical goals. Czerniewicz and Brown [28] argued that supportive, flexible mobile learning policies could facilitate the rapid diffusion of mobile learning in institutions. Institutional policy has also been mentioned as a significant element in successfully implementing mobile learning systems [23,24,26]. Furthermore, the existing literature on e-learning indicates that institutional policy directly impacts both system and service quality (e.g., [28]). Therefore, we expect that, with appropriate institutional policy, the functions of m-learning systems and technical support can be improved to satisfy user needs. Consequently, an enhancement in the quality of both systems and services will be observed.



Hypothesis 3 (H3).

Institutional policy will positively affect system quality.





Hypothesis 4 (H4).

Institutional policy will positively affect service quality.






3.3. Organizational Structure


We can define organizational structure as “the established pattern of relationships between the component parts of an organization, outlining both communication, control and authority patterns” [29]. The importance of organizational structure in m-learning technologies has been highlighted by several researchers (e.g., [30,31,32]), indicating that it needs to be integrative in order to facilitate the adoption of mobile learning [33]. McPherson and Baptista Nunes [30] stated that it is important to adopt an organizational structure to the solution, when designing and implementing m-learning solutions, in order to avoid potential conflict between strategies. Organizational structure essentially serves to guide and coordinate the tasks and responsibilities of individuals as they work toward common organizational goals. Thus, the implementation and development of m-learning systems can be accurately controlled, leading to better system quality [34].



Organizational structure also promotes and ensures better communication between individuals and/or departments [35], which is required to deliver the needed services in a timely fashion. Without clear and accessible communication channels, satisfactory service quality is rarely achieved. Our literature review identified a dearth of empirical studies investigating the impact of organizational structure on system and service quality. As such, the poorly understood relationships between organizational structure and both service and system quality will be investigated in this study. We hypothesize that:



Hypothesis 5 (H5).

Organizational structure will positively affect system quality.





Hypothesis 6 (H6).

Organizational structure will positively affect service quality.






3.4. Change Management


Change management is defined as a “systematic approach to dealing with the transition or transformation of an organization’s goals, processes or technologies. The purpose of change management is to implement strategies for effecting change, controlling change and helping people to adapt to change.” [36]. Change management can reduce user resistance to change and enrich the benefits of mobile learning technology [30,37]. In addition, change management, which includes training programs for support staff, can stimulate the e-learning department to provide adequate levels of support. This, in turn, promotes high service quality [8,40]. We have found no study that has empirically examined the influence of change management on system and service quality. Therefore, this study will investigate the less understood relationships between change management and both system and service quality. As such, we hypothesize that:



Hypothesis 7 (H7).

Change management will positively affect system quality.





Hypothesis 8 (H8).

Change management will positively affect service quality.






3.5. System Quality


System quality represents the extent to which the desirable characteristics of the IS itself are possessed by the system, and it is commonly evaluated on ease of use, response time, system accessibility, system flexibility, system usefulness, and system reliability [4]. System quality is an important factor for ensuring the success of mobile learning applications [8]. In effect, system quality measures technical success [8]. Previous studies on IS success have mentioned that system quality has a positive impact on students’ satisfaction [8,40,62]. In addition, drawing from the ISS model, system quality may affect actual use [26]. Therefore, system quality, in this study, is hypothesized to positively influence both student satisfaction and actual use.



Hypothesis 9 (H9).

System quality will positively affect student satisfaction.






3.6. Service Quality


In the context of mobile learning, service quality is defined as the degree of quality of the services provided by the system, which can meet students’ expectations in terms of reliability, security, privacy, responsiveness, and assurance. Previous studies on IS success have demonstrated that service quality has a positive impact on students’ satisfaction [8,40,62]. In addition, drawing from the ISS model, service quality may affect actual use [26]. For example, the study by Almaiah et al. [8] on IS success reported a positive direct effect of service quality on students’ acceptance of mobile learning systems. Liu et al. [23] confirmed that service quality positively affects the benefits produced by such systems. Thereby, we assume that providing better services can improve users’ satisfaction and their actual use of mobile learning applications.



Hypothesis 10 (H10).

Service quality will positively affect student satisfaction.






3.7. Content Quality


The quality of learning content and materials of a mobile learning system must be precise, accurate, updated, timely, and suitable. The mobile learning system must provide sufficient, exact, and useful learning content with a richness of multimedia content that allows learners to find and carry out their learning activities without difficulty. Several researchers, such as Almaiah and Almulhem [6] and Sarrab et al. [41], confirm that content quality plays a crucial role in shaping student satisfaction with the actual use of mobile learning systems. In addition, Almaiah, Jalil, and Man [1] found that students’ intention to use mobile learning systems was significantly influenced by the content quality. Thus, we propose the following hypothesis:



Hypothesis 11 (H11).

Content quality will positively affect student satisfaction.






3.8. Functionality


In the context of this study, the functionality of a mobile learning system can be defined by the degree to which students see the overall functional benefits of using a mobile learning system, including time, efficiency, and effectiveness. Almaiah and Man [4] defined functionality as the necessary features that a mobile learning system could offer that enable students to achieve their learning activities. According to Almaiah et al. [8], when a mobile learning system has the necessary features related to learning activities, it will increase student satisfaction with the mobile learning system. In addition, researchers found that there is a positive relationship between functionality factors and students’ intention to use mobile learning. Therefore, we hypothesize the following:



Hypothesis 12 (H12).

Functionality will positively affect student satisfaction.






3.9. Design Quality


The content design of a mobile learning system refers to aesthetic factors, such as the use of color and appealing multimedia features, and must support several types of learning content that meet students’ requirements. Almaiah et al. [8] indicated that mobile learning systems with a high-quality design interface lead to more effectiveness and greater ease of use. However, when the design interface of a mobile learning system is poor, it will lead to misunderstanding and confusion. Consequently, a well-designed interface for a mobile learning system may help students to easily find mobile learning system features, and this will make them more satisfied with mobile learning systems. Sarrab et al. [41] stated that content design is the most critical factor in the development process of a mobile learning system. Almaiah et al. [1] revealed that content design plays a significant role in increasing mobile learning system usage among students. Thus:



Hypothesis 13 (H13).

Design quality will positively affect student satisfaction.






3.10. Usability


Mobile learning system usability has been defined as the attribute that is used to determine the simplicity of the system’s display and the quality of interactions between users and the system [42]. Usability is one of the important factors of mobile learning system quality [43]. There are several benefits when mobile learning is easy to use, such as increasing learning speed, enhancing student satisfaction, and reducing errors that occur when interacting with the mobile learning system. Therefore, we propose the following hypothesis:



Hypothesis 14 (H14).

Usability will positively affect student satisfaction.







4. Research Methodology


4.1. Measurements


The items and scales for measuring the constructs in this research were adopted from previous studies in the literature. A five-point scale, similar to the Likert model, was utilized for measuring every item, ranging from “strongly disagree = 1” to “strongly agree = 5”. We invited six university professors, each with significant expertise in the m-learning field, to examine the appropriateness and clarity of the questionnaire. After that, pretesting was carried out with 25 postgraduate students from the University of Jordan, with the results indicating that the instructions and questions were completely understood. The survey questionnaire as shown in Appendix A consisted of 12 constructs (top management support, organizational structure, institutional policy, change management, service quality, system quality, content quality, functionality, design content, usability, satisfaction, and actual use) and included demographic information (e.g., gender and age). The items for measuring top management support, organizational structure, institutional policy, and change management were developed from the measurements used by Almaiah and Almulhem [25] and Liu, Huang, and Lin [23]. The measurement items for system quality, service quality, and content quality were drawn from Almaiah and Man [4] and Sarrab et al. [41]. Functionality, design content, and usability were adapted from Almaiah, Jalil, and Man [1]. The items measuring satisfaction and actual use were derived from Delone and McLean’s research [18].




4.2. Data Collection


The developed model and hypotheses in this research were evaluated using quantitative measures, where online questionnaires were distributed to undergraduate and postgraduate students who use mobile learning systems at five universities in Jordan. These universities have well-developed mobile learning systems. Participants were invited to fill out the online survey through online classes during the second semester of 2020. In total, 487 online questionnaires were distributed, with 397 being returned, indicating an 81.52% response rate. According to Sekaran’s guidelines [63], the minimum number of participants for a quantitative study should be 384. Therefore, the number of participants in this study was sufficient. According to Kline [45], a sample size over 200 respondents for SEM analysis is considered large. The sample to variable ratio suggests a minimum observation to variable ratio of 5:1, but ratios of 15:1 or 20:1 are preferred [45]. In our study, we have 12 variables and 397 respondents; the ratio for each variable is 33 respondents. This means that the observations per independent variable are enough, as recommended by Keline [6]. Keline [6] recommended that there must be 15 to 20 observations per independent variable.



Some of the surveys were incomplete or invalid answers and, therefore, were excluded. Thus, 397 responses were included in the primary analysis. Of the valid responses, 39.3% were from males and 60.7% were from females. In addition, 52.6% of participants were undergraduate students; 47.4% were postgraduates.





5. Analysis and Results


In this research, the SEM technique was used to evaluate the proposed research model. According to Anderson and Gerbing [44], SEM is an advantageous data analysis method in that it simultaneously evaluates the measurement and structural models. In the SEM method, there are two main steps. In the first step, we used a confirmatory factor analysis (CFA) in order to evaluate the measurement model in terms of reliability, convergent validity, and discriminant validity. Then, the proposed hypotheses were tested using the structural model in the second step. This study used AMOS 23.0 to examine the measurement model analysis.



5.1. Respondents’ Demographic Profile


The profile background of each respondent was based on their gender, age, level of study, sector, and internet usage. The backgrounds of the participants are summarized in Table 1. Of the respondents, 39.3% were male, and 60.7% female. The age distribution was 34.3% for 22–32 years old, 41.2% for 32–42 years old, and 24.4% were over 42 years of age. Among the respondents, 70.3% held an undergraduate qualification. Additionally, 99.6% of respondents use the internet on various occasions throughout the day.




5.2. Descriptive Analysis


The results of the descriptive analysis, for the 12 constructs in the proposed research model, are summarized in Table 2. Based on the results, the mean values for all constructs were higher than the midpoint of 3.00, ranging between 3.05 and 3.87, indicating that the majority of participants responded positively to the factors in the proposed research model. The results for standard deviation (SD) were less than 1.00, ranging between 0.62 and 0.97, indicating a narrow spread around the mean. In addition, the results of the skewness and kurtosis were from ‒0.85 to 0.25, and from ‒1.07 to 1.39, respectively, which indicates that constructs showed sufficiently normal distributions [45] because these values fell well within the suggested cutoffs of |3.0| and |10.0| for skewness and kurtosis [45].




5.3. Confirmatory Factor Analysis


5.3.1. Reliability Analysis


The Cronbach’s alpha coefficient was applied to determine the reliability of the measures for each construct in the proposed research model. As presented in Table 2, the value of this coefficient ranged between 0.773 and 0.912, exceeding the critical value of 0.7 suggested by Kannan and Tan [46], and indicating satisfactory reliability for all constructs in the proposed research model.




5.3.2. Validity Analysis


For the current study, each construct was assessed in terms of its convergent and discriminant validity. For convergent validity analysis, Table 3 shows that the average variance extracted (AVE) was above 0.5. According to Hair et al. [47], a variance greater than 0.5 is acceptable. Therefore, the convergent validity values for the research constructs are acceptable.



Concerning the discriminant validity analysis, the square root of AVE was obtained to correlate the latent constructs. Table 4 highlights that the square root of the AVE for each construct is greater than the pairwise correlations. This means that the psychometric characteristics of the instrument are also deemed acceptable in terms of their discriminant validity [48].





5.4. Model Fit Analysis


Model fit analysis was examined using six fit indices, as recommended by Bagozzi and Yi [49], Hu and Bentler [50], and Marsh et al. [51]. These indices comprise the ratio of χ2 to the degree of freedom (χ2/df), the Goodness of Fit Index (GFI), the Normed Fit Index (NFI), the Comparative Fit Index (CFI), the Root Mean Square Error Approximation (RMSEA), and the Adjusted Goodness of Fit Index (AGFI). As presented in Table 5, all fit indices had estimated values within the recommended range, indicating a good fit from the measurement model.




5.5. Structural Model Analysis


The results of the structural model analysis indicate that 13 of 15 hypotheses were supported, as presented in Table 6 and Figure 4. The results indicate that top management support (TMS) has a significantly positive effect on system quality (SMQ) (β-value = 0.275, p < 0.001) and service quality (SEQ) (β-value = 4.130, p < 0.001), with these results supporting hypotheses H1 and H2. We also found that institutional policy (IPC) has a significantly positive effect on system quality (SMQ) (β-value = 0.264, p < 0.001) and service quality (SEQ) (β-value = 0.195, p < 0.001). In contrast, organizational structure (OS) has no significant effect on system quality (SMQ) (β-value = 0.091, p > 0.001) and service quality (SEQ) (β-value = 0.087, p > 0.001). Thus, hypotheses H5 and H6 were rejected. In addition, the results supported H7 and H8, which indicated that system quality (SMQ) and service quality (SEQ) were significantly, and positively, influenced by change management (CHM) (β-value = 0.246, p < 0.001; β-value = 0.235, p < 0.001, respectively).



The results indicated that system quality (SMQ), service quality (SEQ), and content quality (CQ) significantly affect student satisfaction (ST). Therefore, hypotheses H9 (β -value = 0.325, p < 0.403), H10 (β-value = 0.392, p < 0.01), and H11 (β-value = 0.475, p < 0.01) were supported. This study also found that functionality (FN), design quality (DQ), and usability (UB) factors have a significantly positive effect on student satisfaction (ST), and that actual use (AU) was significantly influenced by student satisfaction (ST), thus supporting hypotheses H12‒15. In addition, the results of this study show that the proposed model of this study could explain 63.9% of the variance in the actual use of mobile learning systems.





6. Discussion


Based on the literature, several factors, which may include technological issues, organizational aspects, quality characteristics, and user satisfaction, affect mobile learning system usage. Therefore, we needed to investigate the main factors that could affect the actual use of mobile learning systems. In order to achieve this objective, this study proposed a new model by adding new factors, including top management support, organizational structure, institutional policy, change management, service quality, system quality, content quality, functionality, design content, and usability to the ISS model to explain the main factors that determine the actual use of mobile learning systems. Structural equation modeling (SEM) was used to evaluate the hypotheses. The findings of this study supported the 15 hypotheses. The results also indicated that the proposed research model can explain 63.9% of the variance in actual use of mobile learning systems. The findings of this study will be discussed below.



Based on the results in Figure 4, three of four educational environmental factors (change management, institutional policy, and top management support) had a significant and positive influence on the quality of mobile learning applications. These findings indicate that the achievement of high-quality mobile learning applications that meet students’ requirements and needs is not only dependent on system features, i.e., the availability of software and hardware, but also on the support of university managers, effective and relevant institutional policy, and well-structured change management. In the mobile learning literature, no previous studies have investigated the effect of top management support, institutional policy, and change management on the actual use of mobile learning systems. Therefore, the findings of this study provide significant empirical evidence of the importance of these factors for mobile learning system success. In contrast, organizational structure was not found to significantly affect mobile learning system quality. The reason for this may be the lack of organizational structure facilitating communication and coordination between users of mobile learning systems (e.g., students, instructors, managers) and the system developers. These developers are frequently outside the circle of institutional stakeholders because most mobile learning systems in higher education institutions were not developed in-house.



In addition, we found that change management, institutional policy, and top management support have a significant and positive influence on service quality. The findings indicate that management support, institutional policy, and change management are all instrumental in enabling the delivery of high-quality services by a mobile learning system. Refs. [31,37] indicate that management support, institutional policy, and change management are important factors affecting e-learning success. In contrast, organizational structure is not found to significantly affect mobile learning service quality.



The findings indicated that system quality significantly affected student satisfaction with mobile learning systems. This suggests that improvements in mobile learning system quality can potentially enhance student satisfaction. This concurs with the results of the study conducted by Almaiah, Jalil, and Man [1]. System quality is a measure of the extent to which the system is flexible, user-friendly, easy to use, technically sound, etc. These characteristics of a mobile learning system indirectly had a significant influence on actual use and student satisfaction. A possible reason for this significant influence is the mediating effect of student satisfaction. The direct impact of system quality on actual use might be insignificant. System quality thus affects actual use indirectly via student satisfaction, rather than directly.



Additionally, service quality significantly affects student satisfaction with mobile learning systems. Our findings imply that service quality affects student satisfaction in a positive way. Service quality provides a baseline judgment on whether mobile learning system quality fits student needs, as well as learning activities being present and implemented effectively. Therefore, service quality may be considered as a threshold for evaluating how satisfied users are with mobile learning systems. Most mobile learning system developers think about producing multifunctional, fast, stable, reliable systems but not about ensuring user satisfaction. Therefore, mobile learning system providers at universities should focus, primarily, on designing and providing high-quality services by analyzing users’ needs. In addition, service quality had a positive effect on the actual use of mobile learning systems, mediated by student satisfaction. Service quality is necessary for successful usage of mobile learning systems among students. Therefore, this study suggests that, to ensure the sustainability of mobile learning system usage, developers and providers should provide their full support to analyze students’ needs and requirements during the development and implementation of mobile learning systems. They should also guarantee that adequate resources are available for system upgrades to keep up with rapid technological changes. These results are consistent with a study conducted by [66,67,68,69,70,71,72,73,74,75].



Furthermore, the findings of this research revealed that there is clear evidence of a strong relationship between content quality, content design, and students’ satisfaction with mobile learning systems. Content quality and content design had significant and positive effects on students’ satisfaction. This indicates that the availability of learning content and materials anytime through a mobile learning system can potentially enhance students’ satisfaction with mobile learning systems, which supports the findings of previous studies on e-learning systems and mobile learning conducted by [8,52]. Several researchers, such as [1,41], confirmed that content quality and content design play a crucial role in shaping student satisfaction and actual use of mobile learning systems. These results imply that, when users find that learning materials and contents are sufficient, complete, and support different types of learning activities such as PowerPoint slides, assignments, and exams, this will increase their satisfaction and thus, their actual use of a mobile learning system. In this research, functionality is found to have a significant and positive effect on student satisfaction with mobile learning system usage. This implies that when a mobile learning system has the necessary features related to learning activities, this will increase student satisfaction. These results are consistent with an e-learning study conducted by [15], who discovered that functionality had a positive impact on student satisfaction with an m-learning system.



The significance of this research can be summarized as follows: first, this study is among the first to investigate mobile learning system quality, and so will provide useful recommendations for researchers and practitioners to understand the essential factors that should be considered in promoting mobile learning applications, which leads to increased student satisfaction and the actual use of mobile learning. Second, the model proposed in this study has made new contributions by taking into account the importance of educational environmental factors in enhancing mobile learning system quality. Third, this study provides practical suggestions for designers, developers, and decision makers in universities as to how to enhance the actual use of mobile learning systems and, thus, derives greater benefits from mobile learning systems. Finally, the findings of this study confirm that quality factors and educational environmental factors are important to mobile learning systems’ success, indicating that mobile learning quality alone cannot guarantee mobile learning’s positive contribution to the actual use of mobile learning systems. This implies that universities should balance mobile learning quality factors and educational environmental factors.



The main contributions of this study can be summarized as follows: first, we developed a new research model, by extending the Information System Success Model (ISS), in order to investigate the effects of multidimensional factors on mobile learning quality, user satisfaction, and the actual use of mobile learning systems. Second, we shed light on the role of educational environmental factors in enhancing mobile learning system quality, which was not addressed in previous mobile learning studies. Third, this study offers a clear vision for university decision makers as to the possibility of increasing the use of mobile learning systems among students, which, in turn, could affect learning efficiency and student performance.




7. Implications and Limitations


This study has several theoretical and practical implications. In general, the study findings provide useful suggestions for decision makers, service providers, developers, and designers in universities as to how to enhance mobile learning system quality and understanding of multidimensional factors for effectively using mobile learning systems. First, university decision makers need to support mobile learning projects by offering sufficient financial and technological resources. Second, university decision makers should focus on the factors that play a key role in improving the quality of mobile learning applications, which, in turn, affects learning efficiency and student performance. The full support of top managers will ensure richer resources, in terms of financial support and technological resources, to support the implementation of mobile learning projects in an effective way. This will lead to improvements in system and service quality, which will positively affect user satisfaction and, thus, increase the actual use of the system. Third, the study findings show how educational environmental factors, pertaining to students’ actual use of mobile learning systems, are significant. Therefore, the use of mobile learning systems should be supported at top management levels in universities and, thus, this will increase the actual use of the systems among students. Fourth, the findings of this study can help university designers and developers to develop mobile learning systems by providing well-designed learning materials appropriate to students’ knowledge, supporting different types of multimedia features, and offering online discussion forums with instructors to answer students’ questions regarding courses and learning materials. Such quality factors will promote student satisfaction and the actual use of mobile learning systems.



Although this research makes several important contributions, it does also have some limitations. In the first place, the data were collected from a limited number of universities. Thus, further studies in more universities or in other countries are required to improve the generalizability of the findings. Secondly, besides top management support, organizational structure, institutional policy, and change management, there may be other factors affecting mobile learning quality and institutional benefits, such as organizational culture, strategy, and leadership. Future work could examine their effects.




8. Conclusions and Future Work


A new model was proposed in this study, drawing from the ISS model to investigate how organizational and quality factors affect student satisfaction and the actual use of mobile learning systems. The SEM approach was applied to empirically evaluate the proposed model. The findings of this study supported 13 of the proposed hypotheses. The results also indicated that the proposed research model could explain 63.9% of the variance in actual use of mobile learning systems, which offers important insight for understanding the impact of organizational and quality factors on the actual use of mobile learning systems.



The findings of the proposed model indicate that top management support, institutional policy, and change management have a positive impact on the actual use of mobile learning systems, mediated by system and service quality. Therefore, universities seeking to achieve greater benefits from mobile learning systems should pay considerable attention to educational environmental factors, during the design and implementation process, because of the important role of these factors in enhancing system and service quality. In addition, universities should consider increasing their investment in mobile learning systems to ensure the provision of high system, content, and service quality, which are the most critical factors influencing student satisfaction and the actual use of mobile learning systems. Furthermore, the results indicate that factors of functionality, design quality, and usability have positive effects on the actual use of mobile learning systems, mediated by student satisfaction. Thus, mobile learning system developers should pay considerable attention to these important factors, during the design and development of mobile learning systems, because of the important role of these factors in increasing student satisfaction; this will play an important role in enhancing the actual use of mobile learning systems.
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Constructs

	
Items

	
References






	
Top management support

	
For effective mobile learning application implementation

	
[23,25]




	
Institutional policy

	
I feel that university/institutional policy regarding mobile learning effectively integrates resources.

	
[23]




	
I feel that university/institutional policy regarding mobile learning accelerates the diffusion of mobile learning among students and faculty members.




	
I feel that university/institutional policy regarding mobile learning promotes information exchange between users.




	
I feel that university/institutional policy treats mobile learning as a long-term investment strategy.




	
Organizational Culture

	
In my university, users are willing to share their knowledge and expertise using mobile learning applications.

	
[23]




	
In my university, users are encouraged to share their knowledge or creativity through mobile learning applications.




	
In my university, users are discussing their problems and difficulties with other colleagues through mobile learning applications.




	
In my university, users are exchanging learning activities through mobile learning applications.




	
System Quality

	
I am satisfied with the mobile learning application in terms of functionality.

	
[4,41]




	
I am satisfied with the mobile learning application in terms of interactivity.




	
I am satisfied with the mobile learning application in terms of accessibility.




	
The mobile learning application is compatible with different platforms.




	
Service Quality

	
The mobile learning application provides appropriate learning services anywhere.

	
[4,41]




	
The mobile learning application provides appropriate learning services anytime.




	
I am satisfied with the mobile learning application’s learning services.




	
Content Quality

	
I can find the complete learning content when using the mobile learning application.

	
[4,41]




	
I can find various activities of learning content when using the mobile learning application.




	
The learning content produced through the mobile learning application is up-to-date enough for my needs.




	
I am satisfied with the mobile learning application in terms of learning content.




	
Functionality

	
I can easily navigate between mobile learning application tasks.

	
[4,41]




	
The mobile learning application gives students alerts of new notifications.




	
The mobile learning application is easily accessible for both students and instructors.




	
The mobile learning application gives students sufficient features.




	
Content Design

	
The mobile learning application provides students with different formats of learning content such as text, audio, and video.

	
[4,41]




	
The mobile learning application provides students with up-to-date content.




	
The mobile learning application provides students with accurate content.




	
Usability

	
The mobile learning application is easy to use.

	
[4,41]




	
The mobile learning application is clear and understandable.




	
The mobile learning application is user-friendly.




	
Satisfaction

	
I am pleased with the mobile learning application.

	
[18]




	
The mobile learning application satisfies my educational needs.




	
The mobile learning application is pleasant to use.




	
Actual Use

	
I will use the mobile learning application frequently in the future.

	
[18]




	
I use the mobile learning application on a daily basis.




	
I use the mobile learning application frequently.
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Figure 1. Information system success model (ISS). 
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Figure 2. Information system success model (ISS). 
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Figure 3. The Proposed Model. 
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Figure 4. Structural Model Analysis. 
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Table 1. Respondents’ demographic profile.
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Classification

	
Percent






	
Gender

	
Male

	
39.3




	
Female

	
60.7




	
Age

	
22–32

	
34.3




	
32–42

	
41.2




	
Over 42

	
24.4




	
Level of study

	
Undergraduate

	
70.3




	
Postgraduate

	
29.7




	
Mobiledevices use

	
Never used

	
0.0




	
Several times weekly

	
0.06




	
Several times every day

	
99.3
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Table 2. Descriptive analysis.






Table 2. Descriptive analysis.





	
Constructs

	
Items

	
Mean

	
SD

	
Skewness

	
Kurtosis






	
TM

	
TM1

	
3.9923

	
1.00761

	
−0.779

	
0.113




	
TM2

	
3.9872

	
1.00502

	
−0.795

	
0.104




	
TM3

	
3.9872

	
0.99479

	
−0.789

	
0.066




	
IPC

	
IPC1

	
3.9898

	
0.99610

	
−0.791

	
0.070




	
IPC2

	
4.0000

	
0.98063

	
−0.949

	
0.459




	
IPC3

	
3.9847

	
0.97265

	
−0.925

	
0.462




	
IPC4

	
3.9898

	
0.99610

	
−0.791

	
0.070




	
OS

	
OS1

	
3.2725

	
0.8242

	
−0.321

	
0.220




	
OS2

	
3.9872

	
1.00502

	
−0.795

	
0.124




	
OS3

	
3.9872

	
0.99479

	
−0.789

	
0.066




	
OS4

	
3.9898

	
0.99610

	
−0.791

	
0.085




	
CHM

	
CHM1

	
3.9872

	
1.00502

	
−0.795

	
0.114




	
CHM2

	
3.9872

	
0.99479

	
−0.789

	
0.069




	
CHM3

	
3.9898

	
0.99610

	
−0.791

	
0.070




	
CHM4

	
4.0000

	
0.98063

	
−0.949

	
0.459




	
SMQ

	
SMQ1

	
3.9847

	
0.97265

	
−0.925

	
0.462




	
SMQ2

	
3.9898

	
0.99610

	
−0.791

	
0.093




	
SMQ3

	
3.2725

	
0.8225

	
−0.326

	
0.225




	
SMQ4

	
3.9872

	
1.00502

	
−0.795

	
0.106




	
SEQ

	
SEQ1

	
3.1428

	
0.8112

	
−0.040

	
0.129




	
SEQ2

	
3.2725

	
0.8225

	
−0.326

	
0.222




	
SEQ3

	
3.9872

	
1.00502

	
−0.795

	
0.106




	
CQ

	
CQ1

	
3.8157

	
0.6732

	
−0.831

	
0.138




	
CQ2

	
3.8196

	
0.6565

	
−0.835

	
0.132




	
CQ3

	
3.8157

	
0.6732

	
−0.830

	
0.135




	
CQ4

	
3.8155

	
0.6735

	
−0.832

	
0.132




	
FN

	
FN1

	
3.8745

	
0.7854

	
−0.541

	
0.482




	
FN2

	
3.8663

	
0.7256

	
−0.545

	
0.485




	
FN3

	
3.8614

	
0.7287

	
−0.544

	
0.487




	
FN4

	
3.8685

	
0.7261

	
−0.541

	
0.480




	
DQ

	
DQ1

	
3.6521

	
0.7554

	
−0.441

	
0.152




	
DQ2

	
3.6533

	
0.7559

	
−0.448

	
0.153




	
DQ3

	
3.6526

	
0.7558

	
−0.449

	
0.158




	
UB

	
UB1

	
3.7752

	
0.6825

	
−0.590

	
0.745




	
UB2

	
3.7796

	
0.6863

	
−0.550

	
0.725




	
UB3

	
3.7721

	
0.6854

	
−0.524

	
0.700




	
ST

	
ST1

	
3.8547

	
0.7019

	
−0.510

	
0.455




	
ST2

	
3.8545

	
0.7021

	
−0.513

	
0.457




	
ST3

	
3.8543

	
0.7025

	
−0.517

	
0.459




	
AU

	
AU1

	
3.6720

	
0.7732

	
−0.470

	
0.170




	
AU2

	
3.6722

	
0.7729

	
−0.472

	
0.175




	
AU3

	
3.6723

	
0.7727

	
−0.476

	
0.173











[image: Table] 





Table 3. Reliability and convergent validity analysis.






Table 3. Reliability and convergent validity analysis.





	Constructs
	Cronbach’s Alpha
	Factor Loadings (>0.5)





	TMS
	0.901
	0.752



	IPC
	0.773
	0.779



	OS
	0.887
	0.829



	CHM
	0.865
	0.801



	SMQ
	0.912
	0.750



	SEQ
	0.897
	0.882



	CQ
	0.832
	0.912



	FN
	0.792
	0.937



	DQ
	0.873
	0.918



	UB
	0.838
	0.809



	ST
	0.908
	0.770



	AU
	0.895
	0.875
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Table 4. AVE Analysis.
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	TMS
	IPC
	OS
	CHM
	SMQ
	SEQ
	CQ
	FN
	DQ
	UB
	ST
	AU





	TMS
	0.752
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-



	IPC
	0.797
	0.779
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-



	OS
	0.630
	0.758
	0.829
	-
	-
	-
	-
	-
	-
	-
	-
	-



	CHM
	0.646
	0.684
	0.545
	0.801
	-
	-
	-
	-
	-
	-
	-
	-



	SMQ
	0.759
	0.769
	0.563
	0.689
	0.750
	-
	-
	-
	-
	-
	-
	-



	SEQ
	0.769
	0.792
	0.643
	0.707
	0.790
	0.882
	-
	-
	-
	-
	-
	-



	CQ
	0.530
	0.623
	0.506
	0.643
	0.527
	0.614
	0.912
	-
	-
	-
	-
	-



	FN
	0.738
	0.657
	0.514
	0.584
	0.621
	0.717
	0.525
	0.937
	-
	-
	-
	-



	DQ
	0.645
	0.688
	0.527
	0.665
	0.607
	0.639
	0.736
	0.575
	0.918
	-
	-
	-



	UB
	0.434
	0.411
	0.579
	0.608
	0.526
	0.753
	0.760
	0.665
	0.607
	0.809
	-
	-



	ST
	0.584
	0.621
	0.717
	0.525
	0.530
	0.623
	0.506
	0.643
	0.624
	0.524
	0.770
	-



	AU
	0.657
	0.514
	0.584
	0.621
	0.717
	0.563
	0.689
	0.506
	0.643
	0.521
	0.485
	0.875







Bold text: Emphasize the square root of the AVE for each construct is greater than the pairwise correlations.
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Table 5. Fit model indices analysis.
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Fit Indices

	
Recommended Value

	
Estimated Value

	




	

	

	
Measurement Model

	
Structural Model






	
χ2/df

	
<3.00

	
1.453

	
1.483




	
GFI

	
>0.90

	
0.904

	
0.901




	
NFI

	
>0.90

	
0.923

	
0.920




	
CFI

	
>0.90

	
0.974

	
0.972




	
RMSEA

	
<0.08

	
0.040

	
0.041




	
AGFI

	
>0.80

	
0.879

	
0.876
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Table 6. Structural model analysis.
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	Hypotheses
	Path
	
	
	Β
	SE
	T-Value
	Results





	H1
	TMS
	→
	SMQ
	0.275 **
	0.043
	4.717
	Supported



	H2
	TMS
	→
	SEQ
	0.207 **
	0.039
	4.133
	Supported



	H3
	IPC
	→
	SMQ
	0.264 **
	0.063
	1.324
	Supported



	H4
	IPC
	→
	SEQ
	0.195 **
	0.057
	3.468
	Supported



	H5
	OS
	→
	SMQ
	0.091
	0.051
	0.690
	Not Supported



	H6
	OS
	→
	SEQ
	0.087
	0.046
	0.523
	Not Supported



	H7
	CHM
	→
	SMQ
	0.246 **
	0.072
	3.014
	Supported



	H8
	CHM
	→
	SEQ
	0.235 **
	0.066
	5.065
	Supported



	H9
	SMQ
	→
	ST
	0.325 ***
	0.064
	2.994
	Supported



	H10
	SEQ
	→
	ST
	0.392 ***
	0.066
	5.837
	Supported



	H11
	CQ
	→
	ST
	0.475 ***
	0.060
	9.015
	Supported



	H12
	FN
	→
	ST
	0.362 ***
	0.071
	4.023
	Supported



	H13
	DQ
	→
	ST
	0.417 ***
	0.077
	5.017
	Supported



	H14
	UB
	→
	ST
	0.542 ***
	0.089
	6.042
	Supported



	H15
	ST
	→
	AU
	0.527 ***
	0.082
	5.098
	Supported







→: represents path; **: correlated; ***: strongly correlated.
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