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This paper aims to examine the impact of E-learning quality on students' satisfaction 
and performance before and during the COVID-19 pandemic and the role of gender as a 
moderating variable. A descriptive and inferential approach was used where a specially 
designed questionnaire was distributed on a simple random sample of students enrolled 
in Public Security Training City in Riyadh, Saudi Arabia. Data were gathered from 352 
respondents. The multiple regression analysis was used to justify the proposed 
hypotheses. The study found that E-learning system quality and E-learning service 
quality positively impacted student satisfaction, which made a significant and positive 
impact on student performance. Moreover, gender played a moderating role in the 
relationship between E-learning system quality, E-learning service quality, and student 
satisfaction. Finally, it was found that the relationship between all variables during 
COVID-19 was stronger than relationships that existed before the COVID-19 
pandemic. 
 

Contribution/Originality: This study is one of very few studies which have investigated relationships between 

E-learning system quality, E-learning service quality, and student satisfaction in the public security sector where 

new policies and regulations have been applied as a part of Saudi vision (2030), including women participation in 

this sector. 

 

1. INTRODUCTION 

1.1. Background of the Study 

 Since the late 1990s, the use of Information Technology and Communication (ITC) has been implemented for 

education, and its development is rapid until now (Hermawan, Deswila, & Yunita, 2018). The use of ITC for 

educational purposes has been widely developed and researched (Aldholay, Abdullah, Ramayah, Isaac, & Mutahar, 

2018). There are many terms which represent this approach, such as distance learning, e-learning, and blended 

learning. Nowadays, this approach has already been used on the internet, assisted by devices such as  laptops, PCs, 

smartphones, and tablets (Clark & Mayer, 2016) . Before the COVID-19 pandemic, Saudi Arabia showed a high 

technology adoption level, although the development and access quality was relatively low especially in public 

education schools (Schwab, 2020). However, when this pandemic started in the beginning of March 2020, all the 

educational activities were required to be done online to prevent virus spread. This situation opened up the 

possibility that Saudi teachers should familiarize themselves with e-learning tools to substitute their face-to-face 

classroom learning sessions. In essence, technology became a fundamental need for educational purposes from 
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elementary school to higher education level in Saudi Arabia during the Covid-19 pandemic (Aliyyah et al., 2020; 

Dong, Cao, & Li, 2020) . In Saudi Arabia, many educational institutions, especially public education institutions, 

have started using Zoom, Microsoft teams, and Google Meet to conduct their learning sessions since the first 

month of pandemic (Hidayatullah, Khouroh, Windhyastiti, Patalo, & Waris, 2020). However, in the school year 

(2020-2021), the Saudi ministry of education (MOE) launched madrasati platform to implement the E-learning 

process where both students and all teachers can access this platform and practice the educational process as if they 

were in school. However, some other higher education institutions also started to optimize their previously-

developed learning management systems such as Blackboard, which was a new learning management system, more 

sophisticated than the regular systems. In this new scenario, the students got an easier and simpler learning method 

than before, as they need not visit the university to find out details of their teaching. The Blackboard was a 

complete educational administration application. They need not involve into any complex processes except to log in 

the Blackboard application and to get all notifications of their university education instantly.  

These learning systems have developed and evolved for many years. Their workload increased during this 

pandemic as more teachers started using it since the pandemic started. Since these applications were novel and 

required techno-savvy use, the performance of teachers must be evaluated to examine shortcomings and what better 

improvements could be done in future. Furthermore, as students were the most important stakeholders in e-

learning systems, their satisfaction and performance were the benchmarks for the success of the e-learning 

information system (Almala, 2006; Bhardwaj & Goundar, 2018) . From an Information System (IS) point of view, 

many proposed and recommended models estimate and explain technology usage, such as DeLone and McLean 

Information Systems Success Model (DMISSM) (DeLone & McLean, 1992; DeLone & McLean, 2003), Diffusion of 

Innovation (DOI) Theory (Rogers, 2010), The Model of PC Utilization (Chang & Cheung, 2001), Unified Theory of 

Acceptance and Use of Technology (Venkatesh, Morris, Davis, & Davis, 2003) and so on. In a sense, these theories 

examine technology empirically without evaluating the application (Islam, 2013). However, in line with the 

development of technology, research related to system evaluation has changed in recent years. The research trends 

now emphasize system usability associated with individual performance to measure the system effectiveness 

(Hidayatullah et al., 2020; Wahyudi, Respati, & Ardianto, 2017). In its application, many aspects influence individual 

performance. In this case, in order to measure the individual performance, those affecting aspects are entered into 

the system and service quality of the system is ensured for user’s satisfaction.  

. 

1.2. Research Objective 

This research aimed to examine and assess the impact of E-learning quality on students' satisfaction and 

performance before and during the COVID-19 pandemic, with the role of gender as a moderating variable in both 

situations. To achieve this objective, a descriptive and an analytical approach was used. The sample was selected 

using the simple random sampling method, which comprised students at Public Security Training City in Riyadh, 

where a specially designed questionnaire was distributed to them for this purpose. 

 

1.3. Problem Statement 

Based on the objective, a few research statements were formulated resulting in a central question:  

RQ1: What is the impact of E-learning quality on students' satisfaction and performance before and during the 

COVID-19 pandemic? The following sub-questions stemmed from the central question: 

RQ2: What is the impact of E-learning system quality on students' satisfaction before COVID-19 pandemic? 

RQ3: What is the impact of E-learning system quality on students' satisfaction during COVID-19 pandemic? 

RQ4: What is the impact of E-learning service quality on students' satisfaction before COVID-19 pandemic? 

RQ5: What is the impact of E-learning service quality on students' satisfaction during COVID-19 pandemic? 
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RQ6: What is the role of gender in the relationship between E- learning and students’ satisfaction before 

COVID-19 pandemic? 

RQ7: What is the role of gender in the relationship between E- learning and students’ satisfaction during 

COVID-19 pandemic? 

RQ8: What is the impact of students’ satisfaction on students’ performance before COVID-19 pandemic? 

RQ9: What is the impact of students’ satisfaction on students’ performance during COVID-19 pandemic? 

 

1.4. Importance of Study 

From the literature review, it is evident that the impact of E-learning quality on students' satisfaction and 

performance has recently received researchers' much attention. However, there is no particular study that examined 

these relationships in public security sectors, which have recently witnessed the entry of women to work. New 

policies and regulations are applied in Saudi Arabia as a part of Saudi vision (2030), and the development projects 

are currently initiated by the Ministry of Interior (MOI). These include the entry of women and their participation 

at different managerial levels in the MOI itself. This encouraged us to conduct this study on the role of gender as a 

variable in the context of MOI. In the past, no military organizations allowed to conduct any research for security 

reasons. However, owing to current changes and in order to bring flexibility, several military organizations have 

permitted to conduct research studies on the matters related to them. There exists no earlier research study on the 

role of gender as a moderator in the relationship between. These reasons give further uniqueness to this study and 

would call for optimism that this study will contribute to an increase in knowledge. This research gap offers an 

understanding of experiences in the military sector. It would be argued that this study would contribute to 

increasing the body of knowledge. 

 

2. LITERATURE REVIEW 

2.1. Theoretical Background 

DeLone and McLean (1992) suggested a framework to measure the success of the information system 

(DMISSM) by assessing the quality of the system and the quality of information associated with actual use and user 

satisfaction, which further makes an impact on individuals and organizations. This model was drafted  by its creator 

and updated 10 years later (DeLone & McLean, 2003). Service quality was added to the updated version and 

individual impact and organizational impact were condensed as one variable called net benefit (DeLone & McLean, 

2003). In many studies conducted by later researchers, this model has been used as a base model to measure the 

success of the information system and further modified to better reflect the system being assessed by researchers. 

System quality, information quality, service quality, as well as user satisfaction and stakeholder or user performance 

are the variables used in measuring systems, which at times translate into a net benefit variable (Chopra, Madan, 

Jaisingh, & Bhaskar, 2019; Wahyudi et al., 2017). 

The past research has highlighted system usability related to the individual performance in the last five years 

to measure system efficiency (Hidayatullah et al., 2020; Wahyudi et al., 2017). Many factors influenced individual 

performance in its implementation, which are the system quality, service quality, and user satisfaction. Althonayan 

and Althonayan (2017) generate their model from DMISSM, Task-Technology Fit (TTF), model by Goodhue 

(1995) and Doll and Torkzadeh's End User Computing Satisfaction (EUCS) Model. The model examines the quality 

of management, quality of service, and system quality influence on the performance of stakeholders in the MADAR 

ERP system at King Saud University (KSU). In the same year, DMISSM was also used by Wahyudi et al. (2017) to 

assess the effectiveness of the DAPODIK Information System for Public Senior High Schools that had chosen user 

satisfaction as a mediator variable in the relationship between system quality and information quality towards net 

system benefit.  A research on Yemen's online learning was carried out by Aldholay, Abdullah, Isaac, and Mutahar 

(2019) using three variables: overall quality (system quality, information quality, and service quality), 
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transformative leadership, and compatibility, which influence user satisfaction and actual use, which in turn affect 

the impact on performance. On the other hand, in the same year, Chopra et al. (2019) investigated Coursera's 

effectiveness as an e-learning platform. This study used a DMISSM derivative to investigate the effect of e-learning 

systems (system quality, information quality, and service quality on e-learning effectiveness (net benefits and user 

satisfaction). There are studies which measure information systems usage in higher education institutions 

(Althonayan and Althonayan, 2017); Aldholay et al.,2019; Chopra et al.,2019) which have also observed a higher 

education institution's information system in e-learning. In all studies, except (Althonayan & Althonayan, 2017) 

user satisfaction was measured as it was directly related to the system quality, service quality, as well as 

management quality and the performance of stakeholders. Chopra et al. (2019) assessed the effectiveness of the e-

learning system by analyzing the responses and outcomes of students in the educational environment, while the 

study itself did not evaluate the correlation between user satisfaction and net benefit, instead it combined them into 

a variable called e-learning effectiveness (Chopra et al., 2019). 

The conceptual model to be proposed in this study would include four variables that are System Quality, 

Service Quality, Students' Satisfaction, and Students' Performance, based on the review conducted on the literature. 

 

2.2. System Quality (SYSQ) 

The system quality is defined as a system that offers ease of learning, ease of use, suitability of access, utility of 

system features, complication of the system, system characteristics, and information system response time (Beheshti 

& Beheshti, 2010). In addition, Sedera and Dey (2013) consider system quality as ease of learning, effectiveness, 

consistency, configurable, convenient, customizable, fulfilling the requirements, ease of use, and reliability. In 

addition, system quality is also identified by measures: ease of use, availability, flexibility, reliability, utility, and 

response time (DeLone & McLean, 2003). 

The system quality is the main component that is considered as a measurement of effectiveness of an 

information system (IS) (Gtirkut & Nat, 2017; Muda & Erlina, 2019). Ifinedo and Nahar (2007) emphasize on the 

significance of the system quality since it makes a massive influence on the e-learning platform. E-learning system 

quality produces query results more quickly. In addition, system quality significantly raises the end-user's attention. 

The user-friendly, and modern graphical interfaces also boosts user satisfaction levels. Petter, DeLone, & McLean 

(2013) stressed that the new modifications must be implemented by the service provider and the system must be 

updated from time to time. In the context of the E-learning system, the system quality structure has also been used 

to show if the user is satisfied with the quality of the E-learning portal. The most used measure of "system quality" 

is "Perceived ease of use" (Davis, 1989). Unless the requirements and expectations of users are met, IS cannot be 

considered a high-quality system. It requires a well-designed system to qualify as a good IS, offering and improving 

diverse assistance and information. A provider that delivers and maintains the IS plays a central role in satisfying 

users with achievement. In the case of e-learning, educational institutions should be evaluated by quality of the 

system. The evaluation will enhance the quality of e-learning based on user feedback. This action will offer long-

term value to educational institutions. Over the time, certain changes in system quality norms have taken place. 

Some indicators, however, remain the same and are applied permanently and validated such as: luxury of use, 

learning comfort, reliability, personalization, response time, availability, system interactivity, and security of the 

system. System quality, in this research, is associated with the experiences of students while using e-learning, such 

as convenience of use, simplicity of understanding, ease of learning, and interest as well. In addition, the quality of 

the system will influence users’ satisfaction (Hossain, 2016). In this situation, there are many components that can 

be used to measure the quality of e-learning such as: simplicity of use, flexibility and timeliness. The performance 

characteristics of the system are known as simplicity of use (Ifinedo & Nahar, 2007). Flexibility is the 

system’s capability to respond effectively to a changed situation(Gong & Janssen, 2010). Time-saving, decreasing 
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duplication, and increasing productivity are important requirements in system use. Timeliness, therefore, becomes 

an indicator to measure the quality of the system. 

 

2.3. Service Quality (SERQ) 

Quality of service is described as the variation between the expectations and the perceptions of students 

(Stodnick & Rogers, 2008). It often points out to "responsiveness," a measure that suggests how effectively the 

technical support responds to the students' requests and assist them with empathy (Haryaka, Agus, & Kridalaksana, 

2017; Petter et al., 2013). Service quality plays a vital role in enhancing benefits by offering something distinctive or 

adding something additional, to increase students’ satisfaction (Pham, Williamson, & Berry, 2018). For educational 

purposes, e-learning service quality can enhance a learning service through online platform (Mayer, 2017). 

Through constant interaction with students and their feedback, the system administrator can also develop its 

service. In order to meet student expectations and satisfaction, the quality of the service can be measured by 

interactivity, functionality, and responsiveness (Almazán, Tovar, & Quintero, 2017). 

Five main factors in the e-learning system are related to service quality: administrative and support, quality of 

the instructor, precision, course items and tools, and safety (Pham et al., 2018). A good quality of e-learning service 

will definitely have a positive impact on students' satisfaction and performance. Service quality is indeed one of the 

main elements that must be present as a success for educational institutions. In order to offer a good service in 

education, educational institutions need to enhance the quality of e-learning. The enhancement can be carried out 

through assessment based on the experiences and perceptions of students. 

Several items were indicated to measure the quality of service of e-learning system and mostly cited tools 

developed by past researches (Parasuraman, Zeithaml, & Berry, 1988; Parasuraman, Berry, & Zeithaml, 2002). 

Originally, ten factors were used to measure the quality of service, which later became five known dimensions such 

as tangibility, reliability, accountability, assurance, and empathy. The updated D&M model seems to be very helpful 

in assessing the effectiveness of various types of applications related to technology. Much of the researches used this 

model of an information system such as the performance of the ERP system, the implementation of e-procurement, 

the user's perspective of e-government usage, the performance of e-banking applications, and also several other 

business achievements through the online services (Almarashdeh, 2016; Aparicio, Bacao, & Oliveira, 2017; Cidral, 

Oliveira, Di Felice, & Aparicio, 2018; Hsu, Yen, & Chung, 2015). 

 

2.4. Students’ Satisfaction (SS) 

The students’ satisfaction in general is considered one of the primary aspects in the field of education (Aldholay 

et al., 2019; Bhardwaj & Goundar, 2018). In terms of experience, function, and usability, education effectiveness can 

be measured through students’ satisfaction (Xinli, 2015). In other words, the satisfaction of students is correlated to 

the effectiveness of the e-learning system in satisfying their requirements (Chopra et al., 2019; Eom, Wen, & Ashill, 

2006). An e-learning system is expected to enhance and fulfill the goal of a student as an assistance tool (Arkorful & 

Abaidoo, 2015; Kintu, Zhu, & Kagambe, 2017). In order to achieve the satisfaction of students, e-learning must 

provide all the content, features, and facilities needed to support them. 

All of these requirements reflect the satisfaction of students in terms of quality of content, usability of system, 

and technical factors. In the e-learning system, student satisfaction is defined as increasing their skills and 

knowledge (Reynolds, 2011).  

The high level of satisfaction of students indicates that the system can be beneficial for them as end-users and 

for educational institutions as service providers. In addition, in recent relevant studies, satisfaction components such 

as system and service quality are being used to analyze e-learning performance (Chiu, Chiu, & Chang, 2007; Park & 

Gretzel, 2007). 
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2.5. Students’ Performance (SP) 

The appropriate quality of work while using a system is associated with personal performance (Li, Yu, Liu, 

Shieh, & Yang, 2014) which include assisting to accomplish assignments rapidly, allowing job control, enhancing 

job performance, eliminating mistakes, and optimizing workplace efficiency (Issac, Masoud, Samad, & Abdullah, 

2016; Norzaidi, Chong, Murali, & Salwani, 2007). In order to improve the performance of students, good human 

computer interaction is taken into account. This thing, therefore, is connected to the system and service quality that 

influences the satisfaction of students, and their performance consequently. As an end-user of the e-learning system, 

the performance of students has become the critical factor for evaluating the success of the e-learning system. 

Therefore, in this study, the performance is related to the performance improvement of the students while using an 

e-learning method. Resource savings, efficiency, student capability, and knowledge achievement are the 

measurement of this concept (Issac et al., 2016). 

 

3. CONCEPTUAL FRAMEWORK 

This study aimed to examine the e-learning system through students' satisfaction and performance. Based on 

the literature reviews a conceptual model was prepared to measure students' performance through e-learning. This 

model included two independent variables, system quality and service quality, one moderate variable, gender, and 

one dependent variable, students' satisfaction, which is also the independent variable on student’s performance. 

Figure 1 represents the conceptual model of this study. 

DMISSM is the base of this proposed research framework. This model was chosen since it is optimal and 

helpful for assessing e-learning through the satisfaction of students and has been commonly applied in previous 

related research to evaluate the success of IS (Isaac, Abdullah, Ramayah, & Mutahar, 2017). The use of user 

satisfaction as a mediating variable is one of the DMISSM features. This variable is used to bridge the relationship 

between the independent and dependent variables and further explain them. This will then help evaluate how the 

quality of the e-learning system and the quality of service will influence the performance of students through their 

satisfaction. With several related studies, such as the perspectives of students on e-learning effectiveness (Aldholay 

et al., 2019; Chopra et al., 2019) and user performance using ERP in higher education (Althonayan & Althonayan, 

2017) the model was adopted and adjusted. 

Each variable in this model presents several indicators. Three indicators were identified to represent system 

quality variable of this study namely, Ease of use, which describes the level of system usability, is the first indicator. 

An easy-to-use system shows that the system has been developed well (Helia, Asri, Kusrini, & Miranda, 2018; 

Yuniarto, Suryadi, Firmansyah, Herdiana, & Rahman, 2018) and that it will positively impact the students’ 

satisfaction . The second indicator is flexibility, that explains the capability of the system to fulfill the students’ 

requirements (Chen, Yan, & Ke, 2019). In this case, an e-learning system must achieve the students’ requirements 

related to both the process of learning and administration. It can also respond to the students’ feedback in order to 

enhance the current system. The third indicator of system quality is timeliness. This refers to the expected time for 

information to be available which the students need. The required information should be provided on time in a good 

quality system. 

There are also three indicators within the service quality variable in this study. The first indicator is 

responsiveness, explaining that the scheme can respond to the order of the students quickly and accurately. Next 

indicator is functionality, which refers to the features of e-learning system such as online courses, self-registration, 

exams, etc (Chou, Wu, & Tsai, 2019). This indicator of functionality ensures that the features of the system are 

sufficient and that it is developed effectively according to the needs of students. Interactivity is the third indicator 

which requires that an e-learning system must provide two-way interaction (Zhang, 2016). For instance, there can 

be an interaction between student and lecturer as users in a learning process or user and administrator for quality 

improvement purposes. 
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Another variable of this study is students’ satisfaction. This can also be measured by three indicators. The first 

indicator is system satisfaction which refers to general satisfaction among students after using the system and 

having developed the feeling that they are satisfied with the e-learning system. The fulfillment of expectations is the 

second indicator which will assess that the system has met the students’ needs thoroughly, such as content, 

characteristics, function, and design. The final indicator is the students’ interest’ to continue using the system that 

explains sustainability. This also shows whether students feel that the system suitable for use in specific times (e.g., 

this pandemic context), and also continuously in future. 

Eventually, the performance of the students was the final result of the conceptual model. This variable 

represented four indicators. The first indicator was the improvement of performance related to the process of 

learning, requiring that the  system must be able to support and facilitate student work, such as online classes, 

availability of learning materials, collection of tasks, and so on (Kauffman, 2015). The second indicator was 

improvement of efficiency seen in providing a service whenever students wanted and wherever they were, the 

system was supposed to make learning more effectively. The third indicator was system saving the time until a 

certain task is complete. This meant that the system should save students’ time when they are searching for 

learning material, for new knowledge, or doing a task. Knowledge improvement is the last indicator of the students’ 

performance which checked whether the system assisted students to improve their knowledge by providing the 

newest and most accurate information and learning material.  

Based on the above framework and variables identified for this study, the following hypotheses were established 

for this study: 

H1: There is a relationship between system quality and students’ satisfaction. 

H2: There is a relationship between service quality and students’ satisfaction. 

H3: There is a relationship between students’ satisfaction and students’ performance.  

H4: Gender moderates the relationship between system quality and students’ satisfaction. 

H5: Gender moderates the relationship between service quality and students’ satisfaction. 

 

 
Figure-1. Conceptual framework. 

 

To examine the relationship between E-learning quality, Student satisfaction, and student performance before 

and during COVID-19 Pandemic, the following hypotheses were formulated: 

H6: There is differences in the relationship between system quality and students’ satisfaction before and during COVID-19 

pandemic. 

H7: There is differences in the relationship between service quality and students’ satisfaction before and during COVID-19 

pandemic. 

H8: There is differences in the relationship between students’ satisfaction and students’ performance before and during COVID-

19 pandemic. 
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4. METHODOLOGY 

This research adopted the quantitative research design and used a questionnaire for the primary data collection. 

A descriptive and inferential analysis was carried out using SPSS version 21.0. The target population of this study 

were students from both genders enrolled in different institutes at Public Security Training City (PSTC). The unit 

of analysis required to respond to the questionnaire was each student enrolled in different institutes at PSTC. The 

questionnaires were distributed electronically among these students, who were identified through a simple random 

sampling method, which gave each student the same opportunity to participate in the questionnaire. 

There are eight institutes at PSTC and the target populations of this study were the students enrolled in these 

institutes -- (2243) students. The sample size was determined on the basis of the responses received, which was 352 

filled in usable questionnaires. Using a deductive approach, most of the questionnaire items in this research were 

adapted from published studies (Table 1). Since these studies were performed in different settings, a few 

modifications were made by inserting local words and sentence restructuring. 

 

Table-1. Published studies in which the questionnaire items were adapted from. 

Construct Items Reference 

System Quality 4 
(Abbad & Jaber, 2014; Ifinedo & Nahar, 2007; McGill, Hobbs, & 
Klobas, 2003) 

Service Quality 6 (Abbad & Jaber, 2014; Ifinedo & Nahar, 2007) 
Students’ Satisfaction 3 (Abbad & Jaber, 2014; Ifinedo & Nahar, 2007; McGill et al., 2003) 
Students’ Performance 5 (González, Jover, Cobo, & Muñoz, 2010) 

 

The questionnaire included an introduction which notified respondents about the objective of the research. 

Besides, there were separate sections on sociodemographic data, E-learning quality before COVID-19, and E-

learning quality during COVID-19. Participation was voluntary and participants’ responses were promised to keep 

anonymous and confidential. The questionnaire was prepared in both English and Arabic versions. Usually, pilot 

study procedures are adopted in order to develop a survey questionnaire (Forza, 2002; Hinkin, 1998; Sekaran, 2003). 

Nevertheless, Rowley (2014) recommended theory testing or deductive research to adapt questionnaire items from 

published research retrieving them partially or entirely. The benefit of such retrievals is to become aware 

beforehand about potential problems in a specific context before they contrast with study findings.  

Though measures were mostly adapted from published articles, the risk to reliability and validity still existed 

as the current study was conducted in a different context. Therefore, there was a need to test the research 

instrument appropriately and ensure the research community of the validity of scientific results. For this purpose, a 

pilot survey was implemented on 30 respondents to verify the reliability and validity of the questionnaire. All four 

constructs of the study (SYSQ, SERQ, SS, and SP) were operationalized to reduce their abstract concepts into 

observable and measurable elements. The researchers aimed to specifically address the behavioral factors, elements, 

or aspects that measured each construct's concepts. During the pilot test, respondents’ feedback encouraged the 

researchers to make appropriate adjustments in the questionnaire. The instrumentation validation test was also 

carried out before actual data collection in order to verify that the constructs were likely to be real, consistent, and, 

more importantly, that the instrument measured the correct material.  

According to Straub, Boudreau, and Gefen (2004) a reliability test is a measurement evaluation within a 

construct that tests the degree to which a respondent will answer the same questions in the same way addressed. 

One of the methods to measure reliability is the Cronbach alpha coefficient. When calculating the Cronbach alpha, 

two items for SERQ were reduced Cronbach alpha measured from 0.732 to 0.5 and therefore was extracted. Besides, 

one item from the SP measured Cronbach alpha from 0.689 to 0.448 and was consequently removed.  As a result, 

each construct’s reliability coefficients were in the range of 0.689 to 0.732. Table 2 presents the minimum cut-off 

value (Sekaran, 2003) and reflects the instrument's consistency.  Although assessment validity can be performed 
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during actual data collection, researchers were prepared to address any potential threats to validity caused due to 

the instrument’s design, from very early stage to the data collection stage (Green, Tonidandel, & Cortina, 2016).  

Construct validity is an evaluation between constructs to suggest a fair operationalization of a given construct 

(Cronbach & Meehl, 1955). It investigates whether, in the presence of other constructs' measures, each measure of a 

specific construct merely fits together and links closely within that particular construct. In other words, construct 

validity ensures that the in-built method can test whatever is to be predicted (Wood, 2011). To determine the 

questionnaire validity, the researcher used a correlation method to compare item correlation with the total items 

(Guilford, 1954). Table 2 reveals that all correlations for each item of all constructs were statistically significant.  

 

Table-2. Measuring reliability and validity of the questionnaire. 

Construct Items Cronbach 
alpha 

Total 
Correlation 

SESQ_B Before COVID-19, I believe E-learning system was easy to use. 

0.724 

0446** 
Before COVID-19, I believe E-learning system was easy to learn by new 
users. 

0.546** 

Before COVID-19, I believe E-learning provided me a flexible way to study 0.625** 
Before COVID-19, I believe E-learning system offered timely and updated 
information. 

0.451** 

SERQ_B Before COVID-19, the technical support response through the system was 
fast and efficient. 

0.732 

0.595** 

Before COVID-19, the E-learning offered high-quality knowledge for 
students. 

0.500** 

Before COVID-19, the E-learning offered educational-wide communication. 0.437** 
Before COVID-19, the E-learning offered work-group Possibility. 0.569** 

SS_B Before COVID-19, the E-learning met my requirements as a student. 
0.703 

0.560** 
Before COVID-19, the E-learning fulfilled my expectation as a student. 0.491** 
Before COVID-19, I was interested in continuing using the e-learning system. 0.512** 

SP_B Before COVID-19, the E-learning improved my academic performance as a 
student. 

0.689 

0.438** 

Before COVID-19, the E-learning improved the students’ participation in the 
class. 

0.539** 

Before COVID-19, the E-learning saved time for individual tasks and 
assignments. 

0.490** 

Before COVID-19, the E-learning allowed for better use of educational data 
resources. 

0.422** 

SESQ_D During COVID-19, I believe E-learning system was easy to use. 

0.834 

0626** 
During COVID-19, I believe E-learning system was easy to learn by new 
users. 

0.736** 

During COVID-19, I believe E-learning provided me a flexible way to study 0.805** 
During COVID-19, I believe E-learning system offered timely and updated 
information. 

0.671** 

SERQ_D During COVID-19, the technical support response through the system was 
fast and efficient. 

0.912 

0.615** 

During COVID-19, the E-learning offered high-quality knowledge for 
students. 

0.620** 

During COVID-19, the E-learning offered educational-wide communication. 0.637** 
During COVID-19, the E-learning offered work-group Possibility. 0.679** 

SS_D During COVID-19, the E-learning met my requirements as a student. 

0.803 

0.670** 
During COVID-19, the E-learning fulfilled my expectation as a student. 0.501** 
During COVID-19, I was interested in continuing using the e-learning 
system. 

0.622** 

SP_D During COVID-19, the E-learning improved my academic performance as a 
student. 

0.729  

0.548** 

  During COVID-19, the E-learning improved the students’ participation in the 
class. 

0.659** 

During COVID-19, the E-learning saved time for individual tasks and 
assignments. 

0.510** 

During COVID-19, the E-learning allowed for better use of educational data 
resources. 

0.532** 

 

5. RESULTS AND DATA ANALYSIS 

Descriptive statistical analysis applied to display the socio-demographic characteristics of the sample Table 3. 
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Table-3. Descriptive statistics of demographic data. 

  Number Percentage 

Gender 

Male 211 59.9 % 
Female 141 40.1 % 

Age 

18-21 141 40.1 % 
22-25 176 50 % 
26-29 35 9.9 % 

Educational Level 

High School 141 40.1 % 
Diploma 106 30.1 % 
Bachelor 105 29.8 % 

 

5.1. Testing Hypothesis 

To test the research hypothesis, simple linear regression method was used to explore the relationship between 

variables. The researchers were interested in testing the individual relationship between the SYSQ and SERQ as 

independent variables and SS as a dependent variable. Moreover, the individual relationship between the SS as an 

independent variable and SP as a dependent variable was also tested. Before testing the model, the underlying 

assumption regarding the regression analysis was performed to verify whether the data met the statistical 

assumptions of simple linear regression analysis. These assumptions were: linearity (linear relationship between the 

dependent variables (DV’s) and Independent Variables (IV’s)), Errors are independent, Errors are normally 

distributed, Errors have a mean of zero homoscedasticity. 

• Linearity: This assumption for the study of multiple regressions implies linear correlations between 

independent variables and dependent variables. The researchers adopted a scatter plot (Figure 2) that gave a 

picture of the relationship between the two variables and assessed the correlation between them (Cohen, Cohen, 

West, & Aiken, 2003). The points should be distributed along a straight line if the relationship is linear in the 

population (Cohen et al., 2003). An inspection of the bivariate scatterplots shows most of the points clustered 

along a straight line, so there were no linearity violations.  

 

 
Figure-2. Linearity assumption. 

 

• Errors are independent: The independent assumption of errors means that errors are not correlated. This 

statistic can vary between 0 and 4. The optimum value for this expectation to be fulfilled is close to 2. 

Values below 1 and above 3 are cause of concern and may invalidate the research. Values between 0 and 2 

are positive autocorrelation values and values between 2 and 4 are negative autocorrelation values. The 

summary in Table 4 shows the value of Durbin Watson lying between 1.949 to 2.007, which implies that 

this assumption was fulfilled. 
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Table-4. Durbin Watson of the independent variables with dependent variables. 

 SS SP 

SYSQ 2.007 ------ 
SERQ 1.949 ------ 

SS ------ 1.978 

 

• Errors are normally distributed: The P-P plot (Figure 3) was used to test this assumption, which is a 

graphical technique for determining whether or not an error is distributed approximately and normally. 

The closer the dots lie to the diagonal line, the more the errors are distributed closer to normal. The 

figures (Figure 3) shows that the expectation was met. 

 

 
Figure-3. Assumption of error normally distribution. 

 

• Homoscedasticity: It means continuous variance of the errors, which implies that all values of the other 

variable and the variability of scores for one variable are approximately the same. Cohen et al. (2003) argue 

that the conditional variance along the regression line of one variable's errors is believed to be constant. 

With bivariate scatterplots, the homoscedasticity assumption was checked and investigated for an oval 

shape (Green et al., 2016). Distribution along the line looked constant, and as the value of the variable 

increased, there was no right or left magnitude increase (Figure 4). Consequently, it was evident that the 

oval shape indicted constant variance of errors was met, and therefore the homoscedasticity assumption 

was met. 

 

 
Figure-4. Assumption of error Homoscedasticity. 

 

Since all assumption of simple linear regression were met, the hypotheses were examined as follows: 

To examine the relationship between SYSQ and SS, a simple linear regression was conducted. Table 5 reveals 

that there existed a significant relationship between these variables in both situation; before and during COVID-19. 

Before COVID-19 pandemic, β = 0.468, t = 8.532 and P = 0.000 < 0.05, P < 0.01, R = 0.256 and 18.3% of 
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variability in SS is explained by SYSQ. During COVID-19 pandemic, β = 0.501, t = 11.195 and P = 0.000 < 0.05, P 

< 0.01, R = 0.396 and 23.3% of variability in SS is explained by SYSQ. Therefore, the relationship between SYSQ 

and SS was statistically significant and hypothesis 1 was supported.  Table 5 also reveals that the β values, R, and 

R2 were all higher during COVID-19, which reflects stronger impact of SYSQ, stronger correlations between SYSQ 

and SS, and stronger explanation SS variances by SYSQ during COVID-19 than before COVID-19 pandemic. 

Therefore, Hypothesis 6 was also supported. 

 

Table-5. SYSQ and SS. 
  

Construct  t P R R2 

H1 SYSQ Before COVID-19 0.468 8.532 0.000 0.256 0.183 
During COVID-19 0.501 11.195 0.000 0.396 0.233 

 

To examine the relationship between SERQ and SS, a simple linear regression was conducted. Table 6 reveals a 

significant relationship between these variables in both situations; before and during COVID-19. Before COVID-19 

pandemic, β = 0.262, t = 4.243 and P = 0.000 < 0.05, P < 0.01, R = 0.221 and 4.9% of variability in SS is explained 

by SERQ. During COVID-19 pandemic, β = 0.357, t = 6.515 and P = 0.000 < 0.05, P < 0.01, R = 0.329 and 10.8% 

of variability in SS is explained by SERQ. Therefore, the relationship between SERQ and SS was statistically 

significant and hypothesis 2 was supported.   Table 6 also reveals that the β values, R, and R2 all are higher during 

COVID-19, which reflects stronger impact of SERQ, stronger correlations between SERQ and SS, and stronger 

explanation SS variances by SERQ during COVID-19 than before COVID-19 pandemic. Therefore, Hypothesis 7 

was also supported. 

 

Table-6.  SERQ and SS. 
  

Construct  t P R R2 

H2 SERQ Before COVID-19 0.262 4.243 0.000 0.221 0.049 
During COVID-19 0.357 6.515 0.000 0.329 0.108 

 

To examine the relationship between SS and SP, a simple linear regression was conducted. Table 7 reveals the 

significant relationship between these variables in both situation; before and during COVID-19. Before COVID-19 

pandemic, β = 0.415, t = 8.532 and p = 0.000 < 0.05, P < 0.01, R = 0.415 and 17.2% of variability in SP was 

explained by SS. During COVID-19 pandemic, β = 0.513, t = 11.172 and p = 0.000 < 0.05, P < 0.01, R = 0.513 and 

26.4% of variability in SP was explained by SS. Therefore, the relationship between SS and SP is statistically 

significant and hypothesis 3 is supported. The β values, R, and R2 all were found higher during COVID-19, which 

reflects stronger impact of SS, stronger correlations between SS and SP, and stronger explanation SP variances by 

SS during COVID-19 than before COVID-19 pandemic. Therefore, Hypothesis 8 is also supported. 

 

Table-7. SS and SP. 

  Construct  t P R R2 

H3 SS 
Before COVID-19 0.415 8.532 0.000 0.415 0.172 
During COVID-19 0.513 11.172 0.000 0.513 0.264 

 

To examine the moderating role of gender between the relationship between SYSQ, SERQ and SS, a process 

procedure for moderation analysis was conducted. Table 8 reveals the gender moderation and its strong 

relationship between these variables in both situation: before and during COVID-19. With gender moderating role 

between SYSQ and SS, before COVID-19 β = 0.526, t = 2.627 and P = 0.000 < 0.05, P < 0.01, R = 0.305 and 9.3% 

of variability in SS is explained by SYSQ. During COVID-19 pandemic, β = 0.610, t = 10.189 and P = 0.000 < 0.05, 
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P < 0.01, R = 0.453 and 16.4% of variability in SS is explained by SYSQ. All of these values are higher than the 

value without the moderate effect of gender. Therefore, the relationship between SYSQ, SERQ and SS is moderated 

by gender and hypotheses 4 is supported. Moreover, Table 8 also reveals that gender moderate and strength the 

relationship between SERQ and SS in both situation; before and during COVID-19. Before COVID-19 β = 0.598, t 

= 3.657 and P = 0.000 < 0.05, P < 0.01, R = 0.565 and 11.3% of variability in SS is explained by SERQ. During 

COVID-19 pandemic, β = 0.678, t = 12.219 and P = 0.000 < 0.05, P < 0.01, R = 0.673 and 21.4% of variability in 

SS is explained by SERQ. All of these values are higher than the value without the moderate effect of gender Table 

8. Therefore, the relationship between SERQ and SS is positively strength by moderate role of gender and 

hypotheses 5 is supported. In Addition, the β values, R, and R2 in both relations are all higher during COVID-19, 

which reflect stronger impact of gender role during COVID-19 than before COVID-19 pandemic. 

 

Table-8. The moderate role of gender. 
 

Construct  t P R R2 LLCI ULCI 

H4 Before COVID-19 0.526 2.627 0.000 0.305 0.093 0.188 0.243 
During COVID-19 0.610 10.189 0.000 0.453 0.164 0.165 0.220 

H5 Before COVID-19 0.598 3.657 0.000 0.565 0.113 0.218 0.323 
During COVID-19 0.678 12.219 0.000 0.673 0.214 0.235 0.440 

 

The Independent sample T-test was conducted to examine the differences between genders in their 

perspectives of the relationships between SYSQ, SERQ and SS. Table 9 illustrates that before COVID-19, there was 

a significant difference in perspectives for SYSQ between male (M=2, SD = 0.817) and female (M = 1.497, SD = 

0.502) t (350) = 6.542, p = 0.000. Moreover, there is a significant difference in perspectives for SERQ between male 

(M=1.858, SD = 0.779) and female (M = 1.609, SD = 0.570) t (350) = 6.342, p = 0.000. 

On the other hand, Table 10 also illustrates that during COVID-19, there was a significant difference in 

perspectives for SYSQ between male (M=4, SD = 0.826) and female (M = 4.503, SD = 0.612) t (350) = 5.495, p = 

0.000. Moreover, there was also  a significant difference in perspectives for SERQ between male (M=4.151, SD = 

0.725) and female (M = 4.419, SD = 0.490) t (350) = 5.678, p = 0.000. 

 

Table-9.  Genders differences in perspectives of SYSQ, and SERQ. 

 Gender N 
Before COVID-19 During COVID-19 

Mean Std. Deviation Mean Std. Deviation 

SYSQ 
Male 211 2.000 0.817 4.000 0.826 

Female 141 1.497 0.502 4.503 0.612 

SERQ 
Male 211 1.858 0.779 4.151 0.725 

Female 141 1.609 0.570 4.419 0.490 

 

A paired t-test was also used in order to compare the means of the same variable before and during COVID-19 

pandemic and examine the variances of respondents’ beliefs on these relationships. Table 10 reveals that there was a 

significant difference in the scores for SYSQ before COVID-19 pandemic (M = 1.7983, SD = 0.748) and during 

COVID-19 pandemic (M = 4.2, SD = 0.749) conditions; t(350 )= 30.119, P = 0.000. Moreover, there was also a 

significant difference in the scores for SERQ before COVID-19 pandemic (M = 1.8983, SD = 0.732) and during 

COVID-19 pandemic (M = 4.36, SD = 0.750) conditions; t (350) = 27.867, P = 0.000. A significant difference is also 

noted in the scores for SS before COVID-19 pandemic (M = 1.90, SD = 0.845) and during COVID-19 pandemic (M 

= 4.18, SD = 0.831) conditions; t (350) = 30.325, P = 0.000. Finally, there was also a significant difference noticed 

in the scores for SP before COVID-19 pandemic (M = 1.7926, SD = 0.747) and during COVID-19 pandemic (M = 

4.2, SD = 0.726) conditions; t (350) = 27.529, P = 0.000. It can be concluded that there is a significant E-learning 

quality impact on SS and SP as well before COVID-19 and during COVID-19 pandemic. 
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Table-10.  Paired t-test for all variables. 
 

Mean N Std. Deviation 

Pair 1 SYSQ_B 1.7983 352 0.74856 
SYSQ_D 4.2017 352 0.74421 

Pair 2 SERQ_B 1.8983 352 0.73241 
SERQ_D 4.3617 352 0.75016 

Pair 3 SS_B 1.9034 352 0.84516 
SS_D 4.1761 352 0.83107 

Pair 4 SP_B 1.7926 352 0.74700 
SP_D 4.2074 352 0.72630 

 

6. DISCUSSION AND CONCLUSION 

This study aimed to examine the impact of E-learning quality on students' satisfaction and performance before 

and during the COVID-19 pandemic. As the result shows, there is a strong and positive relationship between SYSQ 

and SS, which is consistent with the findings of Petter et al. (2013) and Davis (1989). In addition, there is a strong 

and positive relationship between SERQ and SS, which is in line with the findings of Pham et al. (2018); Mayer 

(2017) and Almazán et al. (2017). Moreover, there is also a strong and positive relationship between SS and SP, 

which agrees with the findings of Bhardwaj and Goundar (2018); Aldholay et al. (2019); Xinli (2015); Chopra et al. 

(2019) and Eom et al. (2006).  All these relationships are stronger during COVID-19 than before.  It can therefore 

be argued that social distancing and government regulations regarding the educational process during COVID-19 

played a prominent role in this regard. Before COVID-19, many students from both genders did not mainly rely on 

the E-Learning system for educational purposes since face-to-face, and traditional classes were available and more 

convincing for students, instructors, and educational institutes management . However, some students faced a 

challenge in using computers; in spite of technological advancements, many people can use smartphones but not 

computers (PC or Laptops). Because E-Learning systems are mainly accessed by computers, many students found 

themselves in a situation that forced them to learn how to use the computer in order to move forward in educational 

processes. Eventually these students, as users, built their perceptiveness and experiences about E-Learning system. 

As shown in Table 11, there is a dramatic shift of students’ impression about E-Learning, where the mean of all 

questionnaire items was shifted from disagreeing before COVID-19 toward agreeing during COVID-19. 

 

Table-11. Mean and Standard Deviation of questionnaire items before and during COVID-19. 

Items 

Before After 

Mean S. D Mean S. D 

I believe using the E-learning system is easy. 1.699 0.748 4.201 0.825 
I believe the E-learning system is easy to learn by new users. 1.798 0.859 4.015 0.636 
I believe E-learning provides me a flexible way to study 1.546 0.765 4.141 0.928 
I believe E-learning system offers timely and updated information. 1.668 0.649 4.109 0.750 
I believe technical support response through the system is fast and 
efficient. 

1.523 0.713 4.264 0.721 

I believe E-learning offers high-quality knowledge to students. 1.824 0.522 4.245 0.932 

I believe E-learning offers wide educational communication. 1.934 0.823 4.271 0.817 
 I believe E-learning facilitates work-group possibility. 1.690 0.725 4.255 0.629 
 I believe E-learning meets my requirements as a student. 1.798 0.845 4.036 0.825 
 I believe E-learning fulfils my expectation as a student. 1.769 0.954 4.176 0.930 
 I feel I am interested in continuing using the e-learning system. 1.975 0.842 4.127 0.623 
I believe E-learning improves my academic performance as a 
student. 

1.945 0.798 4.268 0.747 

I believe E-learning improves the students’ participation in the 
class. 

1.885 0.767 4.189 0.763 

I believe E-learning saves time for individual tasks and 
assignments. 

1.792 0.847 4.211 0.844 

I believe E-learning allows for better use of educational data 
resources. 

1.799 0.7727 4.254 0.627 
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Gender in both situations affected the relationships between SYSQ, SERQ on one side, and SS on the other 

side. Moreover, there were differences between males and females in their perspectives toward E-learning. This 

would lead to conclude the importance of designing an E-learning system based on these differences in order to 

achieve their satisfaction. The results also illustrate the increase of SYSQ, SERQ impact on SS during COVID-19 

than before, which was due to the dependence on E-learning system as the only way to learn during COVID-19. 

In addition, the relationships between SS and SP before and during were found significant, positive, and strong, 

rather much stronger during COVID-19 than before. This leads to conclude the importance of SS to achieve the 

desired SP. 

 

7. MANAGERIAL IMPLICATIONS 

Educational institutions are constantly looking forward to improving their students’ performance. When those 

students graduate and move to the labor market, their qualifications, skills, and educational effectiveness shall affect 

the reputation of these institutes. There are unlimited advantages from this objective; if the graduate characteristics 

meet or go beyond labor market expectations, they would set these institutes in a strong position, gain many 

benefits such as funds, sponsorship contracts by organizations in the labor market. In order to achieve the desired 

performance by students, educational institutions should first explore the features that meet students' satisfaction, 

design the educational system in a way that meets student’s satisfaction by increasing the quality of internal 

learning system. With increased global dependence on technology especially in the educational field, one of the 

methods to achieve students’ satisfaction is to increase the quality of E-learning system, and E-learning services by 

making them: easy to learn and use, flexible, offer timely and updated information, offers high-quality knowledge, 

meet the students' requirements and expectations, and offered reliable technical support for students. 

 

8. FUTURE RESEARCH 

Future research may be conducted by examining the impact of other quality features of E-learning, add more 

indicators for SYSQ, SERQ, SS, and SP. Additionally, future research is suggested to be conducted in other local, 

regional, or global educational institutes to compare the phenomenon under study based on the results of this study. 

Future research may also study other moderating variables such as academic level (Bachelor, Master, and Ph.D.) to 

assess whether they play a moderate role between variables. 
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