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Abstract: The e-learning is a future education that would substitute to the traditional learning, which 

overcomes the spatial and temporal limitations. The e-learning field growth rapidly in the recently years 

due to its importance in the private and public sectors. This paper focuses on the system quality of 

e-learning. The e-learning system depends on the quality to be successful and the real success is sustained 

usage. The users of e-learning system will stop using such system if the quality is poor, where often the 

users reject the system unless they try it, where the intentions of continuing using the system are still weak. 

There are several attributes and functionalities that can have an impact on the use of e-learning based on 

user perspective, such as are usability, reliability and efficiency. These quality attributes are used to reflect 

the quality of the software product. The intended objective of this study is to develop an appropriate model 

for e-learning to satisfy the users from the side of using the e-learning system, where carried the discussion 

of twenty-four model with thirty attributes. Finally, the result of this study adopted the process of structural 

equation model which indicated that the hypotheses have positive relations. 

 

Key words: E-learning systems, system quality factors, satisfaction, continue to use. 

 
 

1. Introduction 

The success of any software depends on the quality which contributes as main pillars that should be 

taken in consideration, where the quality is an important issue for the development of the whole kinds of 

software, specifically in education where the software is used as mean for e-learning [1]. The first essential 

step to attaining e-learning success is the initial acceptance from the end users, yet the real success is 

sustained usage. Importantly, there are several attributes affecting the users’ satisfaction to continue using 

e-learning, these attributes are important to assist the developers to design an ideal contents [2]. The main 

attributes of fulfilling the former are categorized under the System Quality as the usability, reliability and 

efficiency where they have been found as top three attributes in many models. However, e-learning provides 

a modern way for the possibility of learning to enhance the knowledge and skills through the internet and 

computer networks by shifting from teaching and memorization to learning and thinking. Moreover, 

e-learning is the use of technology and information networks to perform the process of learning [3]. Thus, 

in general, neglecting the system quality probably leads to the dropout rates of e-learning where percent 

between 20 to 80 has been reported, so decreasing the dropout rate is one of the major challenges of 

employing e-learning systems [4]. 

2. Background  
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There are many software quality models that drawing the foundation for developing an appropriate 

model for e-learning. A quality model is defined as set of attributes and the correlated relationship between 

them, which provide the basis for specifying the quality requirements and evaluating the product quality [5]. 

These reachable quality models are defined as twenty-four models include but are not limited to McCall, 

Boehm, FURPS, Dromey, QMOOD, ISO 9216 and etc.  

 

 
 

The investigation of these quality models includes the comparison of the available quality attributes 

which are considered as attributes for system quality. Thirty common attributes have been found in 

twenty-four quality models which are presented in Table 1. The common attributes that found in the 

majority of these models are identified as usability where the frequency was 23, reliability was 21, and 

efficiency was 19 Straight. These attributes were mainly categorized for the system quality from the 

prospective of the end user, which they play a very important role in building user satisfaction to continue 

using the e-learning system. 

Throughout the investigation of the reachable quality models that available on the database of the 

libraries which were twenty-four models, the first investigated model was proposed in 1977 by McCall and 

last investigated model in this study was proposed by Kumar in 2012 which named as aspect-oriented 

software quality (AOSQ). This study was intended to collect as many as can of the existed quality models to 

verify the attributes in each of these models. Based on that, it becomes very clear the system quality 

attributes were very significant in the area of e-learning success. Accurately, these attributes in this study 

were heavily focused on the prospective of the end-users, which are summarized and detailed in table 1, 

that initiated from the highest presence in the quality models which they were as follow: usability, 

reliability and efficiency, where all of these attributes play an important role in obtaining user satisfaction 
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to continue using the e-learning system. 

3. Proposed Framework  

The main objective of the proposed framework structure as shown in Fig. 1 is to find out the attributes 

that affect the users’ satisfaction in their use of e-learning, and as the attributes have been centered on the 

quality of the system, there was a necessity to proof the relationship between the system quality and the 

satisfaction as well as the relationship between satisfaction and continue to use in order to support the 

process of developing the final version of the framework, as explained in details below. Therefore, it was 

found that several models support the relationship positively between system quality and satisfaction such 

as Model and Continuous Intention to Use E-learning Systems Model. Also, the models that support the 

positive relationship between satisfactions and continue to use, such as a Personal Response System (PRS), 

and Expectancy Confirmation Theory (ECT). Based on what stated in the former, it is heavily considered as 

the motivation to do the same in terms of connecting system quality with satisfaction as well as satisfaction 

with continue to use. 

3.1. System Quality  

System quality plays an important role in the success of an overall software system. It is considered as a 

very important aspect for developers, users, and project managers. System quality is the extent to which an 

industry define a set of desirable features that should be incorporated into the product in order to enhance 

its lifetime performance [6]. Moreover, according to the Information System Model, system quality is a 

critical success attributes that influences user satisfaction and intention to use [7].  

3.1.1. Usability 

Usability is one of the most important attributes for all software quality models. It is one of the crucial 

attributes in the development of successful collaborative software applications [8]. Usability plays a 

significant role towards the success of e-learning applications [9]. Moreover, usability is the basic parameter 

for the evaluation of e-learning technologies and systems. It is the capability of the software product to be 

understood learned, used and be attractive to the user when used under specified conditions. 

3.1.2. Reliability  

Reliability is considered as one of the most important attributes of software quality [10]. The reliability is 

a set of attributes that relate to the capability of the software to maintain its level of performance under 

stated conditions for a stated period of time. The system needs to maintain a listed level of performance in 

case of software faults with minimum crashes. The system also must have the ability to reestablish its level 

of performance and continue to produce the same results [11]. 

3.1.3. Efficiency  

 Efficiency is one of the attributes that was accounted very important attributes of software quality. 

Efficiency is the capability of the software product to provide appropriate performance, relative to the 

amount of resources used under stated conditions. Users expect the system to run in an efficient manner 

when utilizing an e-learning environment. System response - time performance, as well as page and 

graphics generation speed, must be high enough to satisfy learners’ needs. [11]. 

3.2. Satisfaction  

User satisfaction is the measurement of the successful collaboration among an information system and its 

learners. It is the range to which learners believe the information system meets their desires. If a system 

meets the requirements of the users, their satisfaction with the information system will be improved. On 

the other hand, if the system does not provide essential information, they will become dissatisfied [12]. 
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3.3. Continue to Use 

Continue to use is an indicator used to capture the factors that influence a favorite behavior [13]. The 

successful of any e-learning system depends on two things, the acceptance of satisfaction and continue to 

use. Therefore, it was necessary to find out the relevant factors that predict student’s continued use of 

e-learning [14]. Moreover, the intention to use is an essential attributes that defines whether users will 

really utilize the system or will not really utilizing the system [15]. There are many studies that have found a 

positive relationship with user’s satisfaction with continued usage intention of e-learning systems. 

 

 
Fig. 1. Proposed framework structure. 

 

4. Survey Analysis  

4.1. Data Collection  

Data was collected from 408 students as they were from different public universities in Malaysia, where 

used a structured questionnaire which was derived from the review of the literature. The questionnaire 

consisted of 2 sections. The first section was about the demographic information and the second section 

was about the components of the framework. The demographic information was related to age, gender, and 

level of study and the experience of using technology. While the components of the framework focused on 

the usability, reliability, efficiency, system quality, satisfaction and continue to use. 

4.2. Sample Profile  

The demographics of the respondents are the majority of the 236 respondents (57.8 %) were female 

while 172 respondents (42.2%) were male. As for the age of the participants, more than three-quarters of 

the 334 respondents were from 24 years or younger (81.9%) while 60 respondents (14.7%) were 25 years 

to 34 years, and 14 respondents (3.4%) were from 35 years to 54 years.  

As for the education level of the participants, more than half of the 274 respondents (60.5%) had 

bachelor degrees.87 respondents (21.3%) were diploma holders while 41 respondents (10.0%) were 

Master’s degree holders, and 33 respondents (8.1%) were Ph.D. degree holders. As for experience with 

technology, 245 respondents (60%) had above 3 years, 103 respondents (25.2 %) had from 1-3 years, while 

60 respondents (14.7%) had less than 1 year. 

4.3. Data Analysis  

In the process of collected data analysis, the structural equation model (SEM) procedure was followed, 

which was suggested by Anderson and Garbing [16]. This model consists of two major parts that are 

measurement and structure model. Where was using the measurement model to examine the reliability and 

discriminant validity which detailed it in Table II, where were all latent variables in the survey had high 

Usability  

Reliability  

Efficiency 

System Quality  Satisfaction  Continue to use  
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construct reliability. The composite reliability of this study ranging between 0.8776 and 0.9345. Where, the 

highest value is (0.9345) for continue to use, while (0.9325) the second value for satisfaction, system 

quality (0.9168), usability (0.9156), reliability (0.9095), and efficiency (0.8776), and items loading for the 

21 items ranged from .745 (SQQ5) to .936 (CQ2). All of the items surpassed the .7 guideline. Similarly, the 

Cronbach’s ranged from 0.7929 to .9034, with all items surpassing the .7 cutoff. A common measure to 

establish convergent validity on the construct level is the average variance extracted (AVE). The 

measurement model’s convergent validity is assessed by examining its average variance extracted (AVE) 

value, which should be higher than (0.5). All constructs have AVE value acceptable which was ranging from 

0.7050 to 0.8263. The highest of AVE value of latent variable is (0.8263) for Continue to use, and the second 

value for usability (0.7834), satisfaction (0.7755), system quality (0.6889), reliability (0.7707), and 

efficiency (0.7050).  

 
Table 2. Results of Evaluation the Measurement Model 

Latent variable indicators Factor Loading Composite Reliability AVE Cronbach’s alpha α 

Usability 

UQI 0.873 0.9156 0.7834 0.8618 

UQ2 0.901    

UQ3 0.881    

Reliability 

RQ1 0.914 0.9095 0.7707 0.8501 

RQ2 0.906    

RQ3 0.810    

Efficiency 

EQ1 0.838 0.8776 0.7050 0.7929 

EQ2 0.822    

EQ3 0.858    

System quality 

SQQ1 0.849 0.9168 0.6889 0.8857 

SQQ2 0.884    

SQQ3 0.881    

SQQ4 0.783    

SQQ5 0.745    

Satisfaction 

SQ1 0.895 0.9325 0.7755 0.9034 

SQ2 0.901    

SQ3 0.858    

SQ4 0.868    

Continue to use 

CQ1 0.899 0.9345 0.8263 0.8947 

CQ2 0.936    

CQ3 0.891    

 
The validity of the structural model is assessed using the coefficient of determination (R²), path 

Coefficients, and the strength of the effect (f2), which demonstrated in Table III. Examining the structural 

model enables the assessment of its explanatory power. In other words, how much variance in the 

dependent variables of interest can the independent variable explain or account for.  

The R² values move on a quite broad range. Can observe the values between 0.4322 and 0.5770, i.e. 

Contingency factors explain the variance of these Latent Variables between 38.40% and 61.01%. Explaining 

power is weak at the level of 0.19, medium at the level of 0.33, and strong at the level of 0.67 [17].  

The usability, efficiency, and reliability can explain around 43.22% of the variance in system quality, while 

system quality can explain about 57.70 % of variance in satisfaction, and the last value of satisfaction can 

explain about 55.34% of the variance in continue to use The explained all the variances are high a bit of 

medium. Where, all of the values greater than 0.33 and less than 0.67. 
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The attributes of system quality are usability, reliability and efficiency, which has an impact on system 

quality as follow; usability small effect at 0.05, reliability medium effect at 0.16, and efficiency small effect at 

0.04. The main objective of this analysis is the demonstration of the three additional dimensions as a 

complete measurement model. 

 
Table 3. Results of Evaluation the Structure Models 

Run Removed 
R-square 

Included 

R-square 

Excluded 

Effect Size 
Interpretation 

 Continue to use 0.5534    

 Satisfaction 0.5770    

 System quality 0.4322    

1 Usability  .4002 0.05 Small effect 

2 Reliability  .3412 0.16 Medium effect 

3 Efficiency  .4069 0.04 Small effect 

 
The result of hypothesizes testing showed significant support for all of hypothesis in this study as shown 

in Table IV. Where were the attributes of system quality which are usability, reliability, and efficiency are 

affects directly in system quality it was as follows, usability (β=0.227, t=2.1899, p=0.05), reliability (β=0.374, 

t=3.5139, p=0.05), and efficiency (β=0.191, t=1.9087, p=0.05). As a result, hypotheses H1, H2, and H3 are 

supported. Further, by refer to the analysis, the system quality affect directly in satisfaction (β=0.760, 

t=15.4642, p=0.05), also satisfaction affect directly in continue to use (β=0.744, t=13.7848, p=0.05). As a 

result, hypotheses H4, H5, are supported. 

 
Table 4. Summary of Hypothesis Testing 

No Hypothesis β t-value p-value Support 

H1 Usability              System quality 0.227 2.1899 0.01 Yes 

H2 Reliability               System quality 0.374 3.5139 0.01 Yes 

H3 Efficiency               System quality 0.191 1.9087 0.05 Yes 

H4 System quality            Satisfaction 0.760 15.4642 0.01 Yes 

H5 Satisfaction          Continue to use 0.744 13.7848 0.01 Yes 

 

5. Discussion and Conclusion 

The purpose of this study was to test the top three attributes of system quality in a public university in 

Malaysia. The study also examined the relationships between system quality and user satisfaction, and the 

impact of user satisfaction on usage continuance. The model adopted in this study explain that usability, 

efficiency, and reliability were positively related to system quality explaining the around 43.22% of the 

variance in system quality, while system quality was positively related to satisfaction explaining about 

57.70 % of variance in satisfaction, and the last value of satisfaction was positively related to continuing to 

use explaining about 55.34% of the variance in intention to use. In sum-up, this study involved the system 

quality factors, specifically within the end-users’ factors, which found that usability, reliability, and 

efficiency affected the system quality. Moreover, system quality is a significant attribute influencing user 

satisfaction in using an e-learning system. User satisfaction was also found to be significant in affecting 

users’ intention to use. The obtained results of this study will assist developers to develop e-learning 

systems by adopting these factors which finally affect the user satisfaction in the aspect of continue to use. 

Where was presented by the study may give reasons for the developers to improve approaches to enhance 

e-learning system quality by focusing on these attributes usability, reliability and efficiency combined. In 

the future work, more efforts should be applied for more research to improve the overall study and to 

addresses its limitations because this study shed light on the side of the end users. As for the 

International Journal of e-Education, e-Business, e-Management and e-Learning

18 Volume 6, Number 1, March  2016



  

recommendations of this study, supposed to recommend the focusing on other quality elements such as the 

information quality, the service quality. Furthermore, it should concentrate on the other recipients of the 

e-learning system. Finally, the fulfilled result of this study wished to give a general awareness and 

understanding on the user satisfaction and continue to use in order to maximize the actual use of e-learning 

systems in general. 
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