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E-learning success determinants: Brazilian empirical study 

 

ABSTRACT  

E-learning is a web-based learning ecosystem for the dissemination of information, 

communication, and knowledge for education and training. Understanding the impact of e-learning 

on society, as well as its benefits, is important to link e-learning systems to their success drivers. 

The aim of this study is to find the determinants of user perceived satisfaction, use, and individual 

impact of e-learning. This study proposes a theoretical model integrating theories of information 

systems’ satisfaction and success in the e-learning systems. The model was empirically validated 

in higher education institutions and university centers in Brazil through a quantitative method of 

structural equation modeling. Collaboration quality, information quality, and user perceived 

satisfaction explain e-learning use. The drivers of user perceived satisfaction are information 

quality, system quality, instructor attitude toward e-learning, diversity in assessment, and learner 

perceived interaction with others. System quality, use, and user perceived satisfaction explain 

individual impact.  
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E-learning success determinants: Brazilian empirical study 

 

1. Introduction 

E-learning is a web-based learning ecosystem integrating several stakeholders with technology and 

processes. With the popularization and expansion of access to the World Wide Web and greater 

access to devices to access the Internet, such as smartphones, laptops, tablets, and computers, 

learning using e-learning practices has expanded rapidly all around the world. The main examples 

of global e-learning systems are Coursera, EDX, Udacity, and Khan Academy among others that 

are also known as Massive Open Online Courses (MOOCs) (Alraimi, Zo, & Ciganek, 2015; 

Chauhan, 2014). 

Studies of  Zhang & Nunamaker (2003) addressed the impact of e-learning in the new millennium. 

The new economy is characterized by industrial change, globalization, the rise of intensive 

competition, sharing and transferring knowledge, the revolution of information technology, the 

reinvention of the classroom, and the lack of meeting new needs of the new learning world and of 

life. Learning is changing its center point, from teacher to student. At the same time, it offers 

previously unthinkable possibilities of interaction and access to knowledge virtually anywhere in 

the world (Felice, 2009; Yanaze, 2006). E-learning provides people with a flexible and 

personalized way to learn; allowing learning on demand and reducing the cost of learning. A 

variety of core technologies that can facilitate the design and implementation of e-learning systems 

are emerging, and therefore a far-reaching impact on learning is achieved in the new millennium. 

Brazil is a large country characterized by varying degrees of access to the digital world. It still 

registers considerable difficulties concerning digital inclusion (Haddad & Oliveira, 2017; Haddad, 

Oliveira, & Cardoso, 2016). Studies point out that the “Telecentros”, a public digital “meeting 

point”, are important for digital inclusion of those who are poor and excluded from the traditional 

educational system. In Brazil from 2005 to 2010 a new policy of distance learning was launched, 

named Brazilian Open University System, involving various stakeholders, such as public 

universities, municipalities, and the federal government. This program intended from the outset to 

address the opportunity to provide supplementary educational programs to adults (da Cruz Duran 

& da Costa, 2016).  .  
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To date, several studies have used the original version of the classic model, the DeLone & McLean 

(D&M) IS Success Model (DeLone & McLean, 1992, 2003) to measure and evaluate the success 

of e-learning systems (Holsapple & Lee‐Post, 2006; Lin, 2007; Lin & Lee, 2006). As far as we 

know however, one of the first studies conducted to understand and modulate the e-learning 

Brazilian reality was Machado-Da-Silva, Meirelles, Filenga, & Filho (2014). In that study the 

authors found that information quality, service quality, and system quality had direct impact on e-

learning systems use and satisfaction. Even so, these authors point out that future studies should be 

conducted, mainly to understand the perceived impacts of e-learning systems in Brazil, such as net 

benefits, which result from the individual and organizational impacts. Other studies referring to the 

use of e-learning systems in Brazil are scarce. Some authors who study e-learning in Brazil study 

learners’ satisfaction and use, not measuring the individual performance (individual impacts) 

(Dias, 2008; George et al., 2014; Machado-Da-Silva et al., 2014; Moreno Jr. & Zaroni, 2015).    

The purpose of this article is to achieve a better understanding of satisfaction, use, and success of 

e-learning in the Brazilian context. Several surveys of e-learning have been conducted, but no 

study makes use of DeLone & McLean (1992), but instead integrate models of  Sun, Tsai, Finger, 

Chen, & Yeh (2008), and Urbach, Smolnik & Riempp (2010a), and consider that further studies 

are needed to better understand the reality (Al-Samarraie, Teng, Alzahrani, & Alalwan, 2017). As 

main contributions of this study, we outline the integration of information systems success theory 

D&M with e-learning satisfaction theory. Another feature of the study is that it was conducted in 

several organizational environments of a developing country, in which technology may help to 

decrease the educational, digital, and geographical divide. 

The next section describes the theoretical foundations of e-learning and provides a review of the 

literature on use, as well as satisfaction and success of e-learning. In the following section, we 

explain how the theoretical model was developed and the characteristics of the constructs and case 

studies. The section describes the method of the approach to the creation of the constructs and 

empirical data collection. In the section of analysis and results, the measurement model and 

evaluation of the model are addressed through structural equation modeling. The discussion 

section presents the study results and outlines the implications of the research, its limitations, and 

contributions. 
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2. Theoretical Foundation 

E-learning is the use of information technology to disseminate information and knowledge for 

education and training; e-learning emerges as a paradigm of modern education. E-learning 

comprises the use of the web to access information and knowledge, disregarding time and space 

(Aparicio, Bacao, & Oliveira, 2014b, 2014a). E-learning is changing in the way it is used through 

several devices, according to Liu & Hwang (2010). Access to courses through computer networks 

(e-learning), mobile devices, wireless communications (m-learning) (Amasha & AbdElrazek, 

2016), the mobile sensor technologies, and wireless communications are changing the e-learning 

paradigm. A new system architecture of the learning environment is in progress: context-

awareness and ubiquitous learning (u-learning).  

 

2.1. E-learning systems studies 

The use of virtual learning environments in addition to classroom study (blended learning), were 

surveyed by Stricker, Weibel, & Wissmath, (2011). These authors compared two groups of 

students: a group with the support of virtual learning environment (VLE), and a group without 

contact with the VLE. The students’ performance of the VLE support had better results than those 

having only face to face learning. The research of Sorgenfrei, Borschbach, & Smolnik (2013) 

points out three major drivers that guide the process of education through e-learning tools: 

technical and design size, individual motivation, and environment characteristics. According to the 

authors, each of these drivers will affect the intention of students to take other e-learning courses. 

E-learning acceptance predictors were studied by Cheng (2011), who concluded that perceived 

usefulness, ease of use, perceived enjoyment, network externality factor, system factor, individual 

factors, and social factors are the main determinants of acceptance of the e-learning systems. 

Recent studies found that the encouragement of a higher social ability affects positively the 

intention to continue using e-learning, by motivating a greater use of communication tools during 

courses, allowing learners to increase social participation among students (Brahmasrene & Lee, 

2012).  

Appendix A outlines some of the satisfaction and e-learning success studies. Satisfaction factors 

identified by Frankola (2001) explain the low rates of satisfaction with the learning: students do 
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not have enough time, there is failure in supervision or management of e-learning structure, the 

lack of motivation, problems with the technology chosen, erratic support to the student, preference 

for traditional learning, poor graphic design adopted by the platform, and instructor deficiency 

(lack of knowledge and/or ability to deliver). A study on student satisfaction of e-learning (Wang, 

2003) highlighted important determinants such as student interface, learning community, content, 

and  customization. Selim (2003) found that the ease of use of web courses is the main determinant 

of acceptance as an effective and efficient technology for learning. Selim (2007) described the 

critical success factors of e-learning as grouped into four categories: trainer, student, information 

technology, and university support. From literature it is known that students’ dimension, teachers, 

courses, technology, design, and environment determine e-learning success (Sun et al., 2008). 

Research shows that attitude of students and instructors toward e-learning can determine success 

(Liaw, Huang, & Chen, 2007). Their study posed a three-tier technology use model (3-TUM). 

Figure 1 depicts the evolution of e-learning systems based on the studies in Appendix A. In 

general, earlier studies focused more on technology itself and on content, but the latest studies 

reflect that students’ attitude and interaction also play an important role in e-learning success. 

 

Figure 1- e-learning studies timeline 
 

These studies confirm that the research trend from 2001 to 2003, began with a focus on course 

contents and customization. Then, from 2004 to 2006 the research focus was on usability of e-

learning platforms, and on adoption and confirmation to continuity intention. Later, from 2007 to 

2009, studies focused more on students’ satisfaction level and e-learning methodologies. In the 

interval of 2010 to 2012, we found studies on e-learners’ expectations and satisfaction. Recently, 

from 2013 to 2016, studies are more focused on the overall success of e-learning and on how 

students’ characteristics affect e-learning. 
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2.2. Information System (IS) success 

Information systems success has been studied regarding the End-User Computing Satisfaction 

(EUCS) developed by Doll & Torkzadeh (1988). DeLone & McLean (1992) proposed one of the 

most tested IS success models. The 1992 D&M model is composed of six theoretical constructs: 

system quality, information quality, use, user satisfaction, individual impact, and organizational 

impact. Afterwards, in 2003, the D&M success model was updated and found theoretical evidence 

that service quality is also a success determinant regarding positive influence on the use and user 

satisfaction (DeLone & McLean, 2003). In this model a new construct was included, net benefits, a 

result of merging the individual impacts and organizational impacts constructs. According to these 

authors (DeLone & McLean, 2003), system quality corresponds to the technological 

characteristics, performance, and usability of the system itself. Information quality corresponds to 

the system’s accuracy, validity, and currency regarding the system contents. Service quality relates 

to the responsiveness and perceived competence of the technological staff. Use is one of the 

literature success measures, and corresponds to the effective use of a system, therefore full 

adoption, the first phase of success. User satisfaction is the perceived level of agreeableness 

toward the entire system. It is measured by the appropriateness and effectiveness. Net benefits are 

the perceived individual and organizational impacts on tasks/job performance and efficiency. 

 

 

3. Theoretical model 

This study modulates the e-learning success in the Brazilian context. The proposed model is based 

on the previous theory of e-learning satisfaction and IS success theory. The proposed research 

model, Figure 2, integrates two theories, e-learning satisfaction and IS success  (DeLone & 

McLean, 2003; Sun et al., 2008; Urbach, Smolnik, & Riempp, 2010a). These theories have been 

validated by several empirical studies and are therefore models with solid foundations (Bento, 

Costa, & Aparicio, 2017).  
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3.1. Constructs 

The proposed research model comprises 11 theoretical constructs: collaboration quality (CQ), 

service quality (SerQ), information quality (IQ), system quality (SysQ), learner computer anxiety 

(LCA), instructor attitude toward learning (IATL), diversity assessment (DA), learner perceived 

interaction with others (LPIO), user satisfaction (US), use, and individual impacts (II). 

Collaboration quality corresponds to the web environment features, digital culture and the 

universal use of the web on various platforms such as smartphones, tablets, and computers 

(Benbya, Passiante, & Belbaly, 2004; Detlor, 2000; Urbach et al., 2010a; Wang, 2003). Service 

quality is the e-learning system requirements for efficient service support, which can be measured 

by points responsiveness, empathy, trust, and security (DeLone &McLean, 2003; Urbach et al., 

2010a). Information quality: for the quality of information of an e-learning system some items are 

needed, such as applicability, comprehensiveness, and reliability. System quality of an e-learning 

system comprehends functionality, usability, navigability, and the accessibility that users perceive 

from the usage of an e-learning platform during the course. Learner computer anxiety: anxiety is 

an internal personal characteristic, stable and durable, as a result of the external environment 

(Spielberger & Anton, 1976). Instructor attitude toward e-learning is measured by the student 

perception of the usefulness pointed out by the teacher during the course, compared to face to face 

learning (Sun et al., 2008). Diversity in assessment is the presence of various assessment methods 

in the course. Learner-perceived interactions with others comprehend three types of interaction, 

students with teachers, students with course materials, and students with students (Moore, 1989). 

User satisfaction is one success measure of the overall level of fulfilment of learners’ expectations 

(Sun et al., 2008). Use measures the actual use of e-learning system by the students to perform 

their learning tasks, for example, retrieve and publish information and communicate with others. 

The individual impact is the degree of benefit perceived by students when using an e-learning 

system. 

 

3.2. Hypotheses 

Based on the findings of Urbach et al. (2010a), collaboration quality emerged as a significant 

determinant on the system usage and also on the user satisfaction. Thus, it creates possibilities for 
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co-creation, communities of practice, and collaborative knowledge (Benbya et al., 2004; Detlor, 

2000; Urbach et al., 2010a; Wang, 2003). The efficiency of different collaborative features, ease of 

use, efficiency and comfortability for collaboration, facilitating communication and information 

sharing on multi platforms (e.g.: LMS, networks, and social media), are essential for supporting 

collaborating tasks. Therefore, the current research hypothesizes that: 

(H1a). Collaboration Quality has a positive influence on the Individual Impact of e-learning 

systems. 

(H1b). Collaboration Quality has a positive influence on the Use of e-learning systems. 

(H1c). Collaboration Quality has a positive influence on the User Satisfaction of e-learning 

systems. 

 

Service quality of e-learning systems needs responsiveness, empathy, trust, and security of the 

supporting staff. According to earlier studies, service quality is essential to satisfaction and use 

(Chang & King, 2005; Pitt, Watson, & Kavan, 1995; Uppal, Gulliver, & Ali, 2017), and in e-

learning context service quality impacts positively e-learning usage and students’ satisfaction 

(Aparicio, Bacao, & Oliveira, 2017; Machado-Da-Silva et al., 2014). Our proposal is that service 

quality has an impact not only on use and on satisfaction, but also on individual performance. 

Therefore, the current research hypothesizes that: 

(H2a). Service Quality has a positive influence on the Individual Impact of e-learning systems. 

(H2b). Service Quality has a positive influence on the Use of e-learning systems. 

(H2c). Service Quality has a positive influence on the User Satisfaction of e-learning systems. 

 

Rich content provides quality of the information regarding its usefulness, understandability, and 

reliability (DeLone & McLean, 1992). Several studies have found that information quality has a 

positive impact on the use and satisfaction (Lin & Lee, 2006; Machado-Da-Silva et al., 2014; 

McKinney, Yoon, & Zahedi, 2002; Urbach et al., 2010a; Yang, Cai, Zhou, & Zhou, 2005). 

Information quality can also have a direct impact on individual performance (DeLone & McLean, 

2002). Therefore, the current research hypothesizes that: 

(H3a). Information Quality has a positive influence on the Individual Impact of e-learning 

systems. 

(H3b). Information Quality has a positive influence on the Use of e-learning systems. 
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(H3c). Information Quality has a positive influence on the User Satisfaction of e-learning systems. 

 

System quality of an e-learning system is critical to a good user experience of e-learning (Ahn, 

Ryu, & Han, 2004). It is also identified as having an impact on performance characteristics, 

functionality, and usability, among others (McKinney et al., 2002). System quality is the level of 

ease of use and carrying out of tasks (Elkaseh, Wong, & Fung, 2016; Schaupp, Fan, & Belanger, 

2006). Studies by Urbach et al. (2010a) also demonstrate the importance of navigability, 

accessibility, structure, visual logic, and stability of e-learning systems to ensure a good user 

experience and learning (Butzke & Alberton, 2017; Tarhini, Hone, Liu, & Tarhini, 2017). Studies 

demonstrate that system quality has a positive impact on use and satisfaction (Aparicio et al., 

2017; Urbach et al., 2010a). DeLone & McLean (2002) hypothesize that system quality has a 

direct and positive impact on individual performance. Therefore, the current research hypothesizes 

that: 

(H4a). System Quality has a positive influence on the Individual Impact of e-learning systems. 

(H4b). System Quality has a positive influence on the Use of e-learning systems. 

(H4c). System Quality has a positive influence on the User Satisfaction of e-learning systems. 

 

Students’ anxiety toward computers is different from their attitude. Computer anxiety represents 

beliefs and feelings about computers (Heinssen, Glass, & Knight, 1987). However, learners’ 

anxiety has a negative impact on satisfaction, preventing e-learning success (Sun et al., 2008). 

These authors found that the greater is the anxiety, the smaller will be the task performance 

(Kanfer & Heggestad, 1997). The attitudes of individuals well-adjusted to technology would be 

more positive and will lower anxiety levels (Barbeite & Weiss, 2004). Therefore, the current 

research hypothesizes that: 

(H5). The Learner Computer Anxiety has a negative influence on the User Perceived Satisfaction 

of e-learning user. 

 

Instructor attitude toward e-learning corresponds to teachers’ reactions about students’ problems 

(Soon, Sook, Jung, & Im, 2000). In an online course, instructor assistance encourages students to 

continue their studies. Consequently, if a teacher can handle the e-learning activities and responds 

to students’ needs and problems promptly, the satisfaction of learning will improve (Levy & 
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Ramim, 2017). Studies support the impact of this variable on satisfaction (Webster & Hackley, 

1997; Sun et al., 2008). Therefore, the current research hypothesizes that: 

(H6). The instructor attitude toward e-Learning influences User Perceived Satisfaction of the e-

learning user. 

 

Diversity in the assessment are the appropriate feedback evaluation methods and mechanisms. 

These mechanisms are essential for e-learning users, allowing the follow-up of learning. 

According to some studies this considerably influences students’ satisfaction (Thurmond, 

Wambach, Connors, & Frey, 2002; Sun et al., 2008). Therefore, if an e-learning system provides 

more assessment tools and diverse methods, the level of user satisfaction will be greater.  As a 

consequence, the current research hypothesizes that: 

(H7). The Diversity In Assessment has a positive influence on the User Perceived Satisfaction of e-

learning user. 

 

In a virtual learning environment the electronic interactions between students or between students 

and course materials can help to solve problems and improve the frequency and quality of the 

learning process. Arbaugh’s (2002) study suggests that when students realize greater interaction 

with others, there is an increase of user satisfaction.  Therefore, the current research hypothesizes 

that: 

(H8). The Learner Perceived Interaction with Others has a positive influence on the User 

Perceived Satisfaction of e-learning user. 

 

User perceived satisfaction toward an information system influences the actual usage of a system 

(DeLone & McLean, 2003). This relationship between satisfaction and use of an information 

system is sustained by several studies (Costa, Ferreira, Bento, & Aparicio, 2016; Seddon, 1997; 

Sun et al., 2008; Urbach et al., 2010a). Some studies on e-learning success also support that the 

more satisfied the students are the more they will use e-learning systems (Aparicio, Bacao, & 

Oliveira, 2016b; Aparicio et al., 2017; Wang & Chiu, 2011). Therefore, the current research 

hypothesizes that: 

(H9). The User Perceived Satisfaction has a positive influence on the Use of e-learning user. 
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Information systems usage is positively related to individual performance (Aparicio et al., 2016; 

DeLone & McLean, 2002; Tam & Oliveira, 2016; Urbach et al., 2010a). If e-learners’ usage 

perception is aligned with their needs, students can accomplish their tasks in a more effective way. 

The more students use e-learning systems, the more they perceive positive individual impacts 

(Aparicio et al., 2016).  Therefore, the current research hypothesizes that: 

(H10). The Use has a positive influence on the Individual Impact of e-learning user. 

 

The greater the user satisfaction, the greater the individual impact (DeLone & McLean, 1992; Tam 

& Oliveira, 2016; Urbach et al., 2010a). Studies on e-learning success report that user satisfaction 

has a significant impact on value (Alsabawy, Cater-Steel, & Soar, 2011), and positive impact on 

individual performance (Aparicio et al., 2016, 2017; Piccoli, Ahmad, & Ives, 2001). Therefore, the 

current research hypothesizes that: 

(H11). The User Perceived Satisfaction has a positive influence on the Individual Impact of e-

learning user. 

 

Figure 2 presents the research model proposal based on the above hypotheses. The most studied 

dimension of e-learning systems success is users’ satisfaction (Aparicio et al., 2016; George et al., 

2014). Satisfaction has a positive impact on usage and on individual impacts (DeLone & McLean, 

2003). For this reason we included another theory validated for e-learning systems (Sun et al., 

2008), as other dimensions, such as learners’ attitude toward technology, instructor attitude, 

assessment, and interaction between learners’ satisfaction of e-learning. We included individual 

aspects of learners to better understand their role in success. We also included collaboration 

quality in the model (Urbach et al., 2010a) because on-line students tend to be in different physical 

locations, and that can affect their individual performance. 
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Figure 2- e-learning systems’ success research model proposal 

4. Methodological approach 

As the theoretical model has qualitative approaches to generalization, the quantitative method was 

chosen, as deemed more suitable (Johnson & Duberley, 2013). The survey collected 301 valid 

responses. An online survey was conducted with students (undergraduate and graduate) to collect 

data for the empirical evaluation of our theoretical model. The research design is in line with most 

studies and best practices. 

 

4.1. Construct Operationalization  

The research model constructs’ operationalization is composed of tested scales of several studies, 

of both information systems success theory and e-learning systems theory (Appendix A). Each 

construct of the conceptual model made use of tested and proven measures in order to increase the 

validity of the study. The latent variables, collaboration quality (CQ), service quality (SerQ), 

information quality (IQ), use, user satisfaction (US), and individual impacts (II), are 

operationalized according to items adaptation of Urbach et al. (2010). Learner computer anxiety 

(LCA), instructor attitude toward e-learning (IATL), diversity assessment (DA), and learner 

perceived interaction with others (LPIO) are according to the items of Sun et al. (2008). 
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4.2. Survey environment & data collection strategy 

The data collection instrument was initially developed in English, according to validated literature 

scales (Appendix B). Then, the final version was translated to Portuguese, by a professional 

translator, and then back into English by a different translator to ensure conversion correspondence 

(Brislin, 1970). The questionnaire was pre-tested by a group of 20, non-distance learners, to certify 

that it was well interpreted by university students. The sampling strategy undertaken consisted of 

directly contacting 24 organizations of higher education institutions all over Brazil, requesting 

collaboration to disseminate the online survey among their students. A hyperlink was provided by 

email to the coordinators so they could pass it on to the students, asking them to distribute the e-

mail to all students. Course coordinators (graduate and undergraduate) in Brazil were contacted. 

Participation was encouraged by offering higher education institutions the survey results. When 

necessary, telephone contact with the course coordinators (and in some cases with principals) was 

made to clarify the objectives of the study and discussion of new procedures. The data collection 

process followed a strict path. The research is approved by the university committee, and in an 

ethical point of view, the universities involved did not oppose the study. The study is anonymous 

and private, and all the questions concern the study context. At the beginning of the questionnaire, 

all the respondents were informed about the academic research purpose of the survey, in which 

they voluntarily agreed to participate.  The questionnaire was totally anonymized, no personal 

information was asked for from respondents, and no tracking systems were employed. As a 

delimitation, the study was addressed only to higher education institutions, such as colleges, 

universities, and university centers, either public or private. To minimize bias and obtain 

respondents, it was emphasized that all the data would be treated with total confidentiality and that 

the identity of the respondent could not be inferred.  

From January of 2015 to June of 2015, 381 responses to the survey were obtained, although due to 

incomplete answers only 301 were considered valid and complete for analysis. Students’ responses 

included both the classroom mode with e-learning as support (blended learning) and 100% e-

learning. Learners answered on a seven-point scale, from 1 point - strongly disagree, to 7 points - 

strongly agree. The questionnaire also included queries about general respondents characteristics, 

such as gender, age, and which e-learning platform they use and general comments (Table 1). The 

survey is balanced in terms of male (50%) and female (50%) respondents. The university students 
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are respectively 48% male and 52% female (INEP, 2016; OECD, 2015). Most learners in the 

sample are at a university level. There is no statistically significant difference (p>0.10) between 

the gender of our sample and the university student population. 

Table 1- Sample Characterization 

Characteristic N % 
Gender   

Female 150 50% 
Male 151 50% 

Total 301 100% 
Instruction level  

Undergraduate  4 1% 
2 Year College Degree  83 28% 
4 Year College Degree  92 30% 
Master Degree  93 31% 
Doctoral Degree  21 7% 
Professional Degree 8 3% 

Total 301 100% 
E-learning systems used   

Moodle 89 30% 
Blackboard 139 46% 
Other or University Proprietary System 73 24% 

Total 301 100% 
Purpose of the e-learning course   

University Course 280 93% 
Training 21 7% 

Total 301 100% 
MOOCs’ Platforms students use   

Coursera 45 15% 
edX 8 3% 
Khan Academy 31 10% 
Other 63 21% 
Do not use MOOCs 154 51% 

Total 301 100% 

 

 

5. Analysis and Results 

For data analysis we used the structural equation model (SEM) method. Using the empirical 

survey data, the measurement properties were evaluated and the hypotheses were tested using the 

approach of partial least squares (PLS) (Chin, 1998; Wold, 1985). PLS was chosen for data 

analysis due to its advantages, even if compared to approaches based on the covariance. When the 

search model is complex, it has a large number of constructs, and the measures are not well 

established, (Chin & Newsted, 1999; Fornell & Bookstein, 1982). Furthermore, PLS software may 

be more suitable because it has less-stringent requirements on the distributions (Fornell & 

Bookstein, 1982; Gefen, Straub, & Boudreau, 2000). Finally, the approach by the PLS is the most 

suitable for management problems focused on forecasts (Fornell & Bookstein, 1982; Huber, 

Herrmann, Meyer, Vogel, & Vollhardt, 2007). The software used was Smart PLS version 2.0 

(Ringle, Wende, & Becker, 2015) for statistical calculations. 
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5.1. Measurement model evaluation 

Reflective indicators were used to establish the constructs. Following the validation guidelines 

proposed by Lewis, Templeton, & Byrd, (2005) and by Straub, Boudreau, & Gefen, (2004), 

models of reflective measurement for one-dimensionality, internal consistency, indicator 

reliability, convergent validity, and discriminant validity were tested by applying standard decision 

rules. The traditional criterion to assess the internal consistency is Cronbach's Alpha (CA). All the 

CA are above 0.700, indicating internal consistency, and the scores of all items of the constructs 

have the same scope and meaning as defined by Cronbach (1951). An alternative measure for CA 

is composite reliability (CR) (Werts, Linn, & Jöreskog, 1974). The CR is recommended by Chin 

(1998) as the preferred measure, as it overcomes some of the deficiencies of the CA. The CA and 

CR values of all constructs in our model are, as shown in Table 2, above the minimum 

recommended 0.700 (Nunnally & Bernstein, 1994). The model measures the CR above 0.800, 

meeting the criteria established by Peter (1979). 

 

We evaluated the indicator reliability checking the criteria that the loadings should be greater than 

0.70 (Henseler, 2010; Henseler, Ringle, & Sinkovics, 2009). As reported in Table 2, loadings are 

greater than 0.7, except two items (Use1 and Use 5), which are lower than 0.7 but greater than 0.4. 

Hence, no items in the table were eliminated. The measuring instrument presented good indicator 

reliability. Convergent validity relates to the level at which individual items are reflected in the 

construct and converge compared to items that measure different constructs. A commonly applied 

convergent validity criterion is the average variance extracted (AVE) proposed by Fornell & 

Larcker (1981). As shown in Table 2, all model constructs have indicators above 0.500, indicating 

that the variance of the construct is greater than the variation caused by the respective 

measurement errors and thus indicating that all constructs have adequate validity (Segars, 1997).  

Table 2. Measurement model results 

Constructs Items Loadings 
Composite 
Reliability 

(CR) 

Cronbach’s 
Alpha 
(CA) 

Average 
Variance 
Extracted 

(AVE) 

Discriminant 
Validity 

Collaboration 
Quality 
(CQ) 

CQ1 0.917 

0.952 0.933 0.831 Yes 
CQ2 0.944 
CQ3 0.859 
CQ4 0.925 

Service Quality 
(SerQ) 

SerQ1 0.931 

0.946 0.923 0.814 Yes 
SerQ2 0.872 
SerQ3 0.942 
SerQ4 0.861 

Information Quality IQ1 0.930 0.934 0.906 0.781 Yes 
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Constructs Items Loadings 
Composite 
Reliability 

(CR) 

Cronbach’s 
Alpha 
(CA) 

Average 
Variance 
Extracted 

(AVE) 

Discriminant 
Validity 

(IQ) IQ2 0.884 
IQ3 0.902 
IQ4 0.816 

System Quality 
(SysQ) 

SysQ1 0.922 

0.956 0.939 0.845 Yes 
SysQ2 0.929 
SysQ3 0.922 
SysQ4 0.904 

Learner Computer 
Anxiety 
(LCA) 

LCA1 0.905 
0.952 0.925 0.870 Yes LCA2 0.959 

LCA3 0.933 
Instructor Attitude 
Toward e-Learning 
(IATL) 

IATL1 1.000 1.000 1.000 1.000 Yes 

Diversity in 
Assessment (DA) 

DA1 1.000 1.000 1.000 1.000 Yes 

Learner Perceived 
Interaction with 
Others 
(LPIO) 

LPIO1 0.775 

0.868 0.773 0.686 Yes LPIO2 0.845 

LPIO3 0.862 

User Perceived 
Satisfaction 
(US) 

US1 0.895 

0.930 0.899 0.771 Yes 
US2 0.753 
US3 0.936 
US4 0.916 

Use 
(Use) 

Use1 0.617 

0.851 0.777 0.537 Yes 
Use2 0.809 
Use3 0.808 
Use4 0.793 
Use5 0.604 

Individual Impact 
(II) 

II1 0.893 

0.944 0.920 0.808 Yes 
II2 0.939 
II3 0.935 
II4 0.824 

 

As all the AVEs are above 0.500, requirements are met (Barclay, Higgins, & Thompson, 1995; 

Fornell & Larcker, 1981; Hair, Hult, Ringle, & Sarstedt, 2014; Urbach & Ahlemann, 2010). 

Finally, the discriminant validity measures the level at which the scale of different constructs 

differs from each other. To further validate that all measures are in fact different, the AVE square 

root extracted for each construct was examined and found to be higher than the correlation 

between constructs (Table 3). Conceptually, this test requires that each construct represents more 

of the variance in its indicators than it shares with other constructs (Fornell & Larcker, 1981). A 

second criterion was used; we compare the loadings with the cross-loadings. We can see in 

Appendix C that the loadings (in bold) are greater than respective cross-loadings. Consequently, 

for both criteria the discriminant validity was achieved. 

Table 3. Correlation between constructs and square root of AVEs 

 CQ SerQ IQ SysQ LCA IATL  DA LPIO US Use II  

CQ 0.912           

SerQ 0.472 0.902          

IQ 0.460 0.386 0.884         

SysQ 0.482 0.418 0.578 0.919        

LCA -0.011 -0.038 -0.177 -0.218 0.933       
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 CQ SerQ IQ SysQ LCA IATL  DA LPIO US Use II  

IATL  0.287 0.332 0.353 0.331 -0.109 1.000      

DA 0.420 0.298 0.472 0.347 -0.131 0.402 1.000     

LPIO 0.654 0.363 0.432 0.405 -0.052 0.364 0.472 0.828    

US 0.407 0.390 0.660 0.563 -0.220 0.485 0.505 0.458 0.878   

Use 0.503 0.285 0.443 0.350 -0.034 0.319 0.300 0.432 0.411 0.733  

II  0.426 0.387 0.553 0.547 -0.240 0.399 0.379 0.384 0.671 0.452 0.899 

Note: Diagonal elements (in bold) represent the square root of the AVE 
 

5.2. Assessment of the structural model 

After validation of the measurement model, the structural model was studied and the possible 

relationships between the constructs were tested. The results of the test conducted in the structural 

model are given in Figure 3 and Table 4. The test used 5,000 bootstrap resamples to determine the 

significance of the paths within the structural model. The quality of the model explains a 

considerable part of the variation of the latent variables. The model explains respectively 57.1% of 

the variation in user perceived satisfaction, 32.2% of the variation in use of e-learning, and 52.5% 

of the variation in individual impact. Since most of the constructs are explained well, we consider 

the model substantial. The model explains 32.2% of the e-learning use variation. Collaboration 

quality (��=0.370; p<0.001), information quality (��=0.189; p<0.050), and user perceived 

satisfaction (��=0.150; p<0.010) are statistically significant. 
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Notes: * significant at p<0.05; ** significant at p<0.01; *** significant at p<0.001 

Figure 3. Research model results 

 

Consequently, H1b, H3b, and H9 are confirmed. The model explains 57.1% of the user perceived 

satisfaction variation. Information quality (��=0.368; p<0.001), system quality (��=0.189; p<0.050), 

instructor attitude toward e-learning (��=0.190; p<0.010), diversity in assessment (��=0.141; 

p<0.010), and learner perceived interaction with others (��=0.103; p<0.050) are statistically 

significant. Hence H3c, H4c, H6, H7, and H8 are confirmed. Finally, the model explains 52.5% of 

the individual impact variation. System quality (��=0.173; p<0.050), use (��=0.153; p<0.010), and 

user perceived satisfaction (��=0.433; p<0.001) are statistically significant. Thus, H4a, H10, and 

H11 are confirmed. 

 

Table 4. Correlation between constructs and square root of AVEs 

Hypothesis Variable  Variable Findings Support ƒ² 
Effect 
Size 

H1a 
Collaboration 
Quality (CQ) 

-> 
Individual 
Impact (II) 

Positively & statistically 
insignificant ( ��=0.032 NS) 

No 0.001 NS 

H1b 
Collaboration 
Quality (CQ) 

-> 
Use 
(Use) 

Positively & statistically 
significant 
(�� = 0.370***) 

Yes 0.131 small 

H1c 
Collaboration 
Quality (CQ) 

-> 
User Perceived 
Satisfaction 
(US) 

Negatively & statistically 
insignificant (�� = -0.060 NS)  

No 0.004 NS 

H2a 
Service Quality 
(SerQ) 

-> 
Individual 
Impact (II) 

Positively & statistically 
insignificant (�� = 0.0625 NS) 

No 0.006 NS 

H2b 
Service Quality 
(SerQ) 

-> 
Use 
(Use) 

Negatively & statistically 
insignificant (�� = - 0.015 NS) 

No 0.000 NS 

H2c 
Service Quality 
(SerQ) 

-> 
User Perceived 
Satisfaction 
(US) 

Positively & statistically 
insignificant (�� = 0.051 NS) 

No 0.004 NS 

H3a 
Information 
Quality (IQ) 

-> 
Individual 
Impact 
(II) 

Positively & statistically 
insignificant (��  = 0.059      
NS) 

No 0.003 NS 

H3b 
Information 
Quality (IQ) 

-> 
Use 
(Use) 

Positively & statistically 
significant 
(��   = 0.189**) 

Yes 0.025 NS 

H3c 
Information 
Quality (IQ) 

-> 
User Perceived 
Satisfaction 
(US) 

Positively & statistically 
significant 
(��   = 0.368***) 

Yes 0.175 small 

H4a 
System Quality 
(SysQ) 

-> 
Individual 
Impact (II) 

Positively & statistically 
significant 
(��   = 0.173*) 

Yes 0.035 NS 

H4b 
System Quality 
(SysQ) 

-> 
Use 
(Use) 

Negatively & statistically 
insignificant (��   = - 0.015 NS) 

No 0.000 NS 

H4c 
System Quality 
(SysQ) 

-> 
User Perceived 
Satisfaction 
(US) 

Positively & statistically 
significant 
(��   = 0.189**) 

Yes 0.047 NS 

H5 
Learner 
Computer 
Anxiety (LCA) 

-> 
User Perceived 
Satisfaction 
(US) 

Negatively & statistically 
insignificant (��   = - 0.068 NS) 

No 0.010 NS 

H6 

Instructor 
Attitude toward 
e-Learning 
(IATL) 

-> 
User Perceived 
Satisfaction 
(US) 

Positively & statistically 
significant 
(��   = 0.190**) 

Yes 0.063 NS 
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Hypothesis Variable  Variable Findings Support ƒ² Effect 
Size 

H7 
Diversity In 
Assessment (DA) 

-> 
User Perceived 
Satisfaction 
(US) 

Positively & statistically 
significant 
(��  = 0.141**) 

Yes 0.030 NS 

H8 

Learner 
Perceived 
Interaction With 
Others (LPIO) 

-> 
User Perceived 
Satisfaction 
(US) 

Positively & statistically 
significant 
(��   = 0.103*) 

Yes 0.013 NS 

H9 
User Perceived 
Satisfaction (US) 

-> 
Use 
(Use) 

Positively & statistically 
significant 
(��  = 0.150**) 

Yes 0.017 NS 

H10 Use (Use) -> 
Individual 
Impact (II) 

Positively & statically 
significant 
(��  = 0.153**) 

Yes 0.034 NS 

H11 
User Perceived 
Satisfaction (US) 

-> 
Individual 
Impact (II) 

Positively & statistically 
significant 
(�� = 0.433***) 

Yes 0.197 small 

Notes: NS = not significant; * significant at p<0.05; ** significant at p<0.01; *** significant at p<0.001; effect Size ƒ²: > 
0.350 large; > 0.150 and ≤0.350 medium; > 0.20 and ≤0.150 small; (Chin, 1998; Cohen, 1988) 
 

 

6. Discussion  

Most of the hypothesized relationships were verified. Use is explained by collaboration quality, 

information quality, and user satisfaction. Users’ satisfaction is explained by information quality, 

e-learning system quality, instructor attitude toward e-learning, diversity in assessment, and 

learner interaction with others. Individual impacts on e-learning usage are determined by use of e-

learning systems, user satisfaction, and system quality. Although collaboration quality does not 

determine user satisfaction or individual impacts, and service quality determines none of the e-

learning success dimensions, learner computer anxiety was found significant to satisfaction (Table 

4).  

 The study indicates that collaboration quality positively influences e-learning systems’ use (H1b), 

and that collaboration quality of e-learning therefore systems appears to be an important success 

factor. If available, collaborative features are used by the users, achieving a greater overall 

satisfaction with e-learning. Therefore, providing additional collaboration capabilities and 

improving existing ones may directly increase use and user perceived satisfaction, and hence the 

individual impact. Similar results were found in employee portal usage and e-learning usage 

(Urbach et al., 2010a; Wang, 2003). Results indicate that service quality (H2) has no significant 

impact on user satisfaction, use, and individual impact. This finding is consistent with the results 

reported by other authors (Chiu, Sun, Sun, & Ju, 2007; Choe, 1996; Urbach et al., 2010), although 

a study conducted in Brazil found different results (Machado-Da-Silva et al., 2014). These authors 

found a statistically significant impact of service quality on use (��  = 0.56***) and on satisfaction 
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(��  = 0.63***). This might be due to the sample differences. In our study participants were all in 

university programs, whereas the other study sample had learners from various levels of 

instruction. The results confirm hypotheses H3b and H3c, that information quality has a positive 

impact on use and on user satisfaction, corroborating similar results on e-learning systems success 

(Aparicio et al., 2017; Machado-Da-Silva et al., 2014; Ramírez-Correa, Rondan-Cataluña, Arenas-

Gaitán, & Alfaro-Perez, 2017). Another study also found that the access to resource contents 

predicted success (Bandeira, dos Santos, Ribeiro, & Neto, 2016). Hypotheses H4a and H4c are 

validated; system quality is positive and statistically significant on user perceived satisfaction, and 

on individual impacts. Similar results were found in e-learning studies, and employee portal, in 

ERP usage satisfaction. In these studies system quality also had a positive impact on user 

satisfaction, and system quality was not significant in these systems’ use (Aparicio et al., 2017; 

Costa et al., 2016; McGill & Klobas, 2005; Urbach et al., 2010 a). Machado-da-Silva et al. (2014) 

found no significant impact of system quality on use, or on satisfaction. The impact of learner 

computer anxiety on satisfaction (H5) was not found significant, which is at odds with Sun et al.’s 

(2008) findings. One reason for that is that students today might not feel as anxious toward 

technology usage. It is likely that the last generations are more familiarized with digital platforms, 

or because 99% of the respondents had at least a two-year college degree.  

Instructor attitude toward e-learning, diversity assessment, and learner perceived interaction with 

others have a positive impact e-learner satisfaction (H6, H7, and H8). These findings corroborate 

Sun et al.’s (2008) results. Many assessment methods allow the instructors to establish the effects 

of learning, and different aspects of education can be more effective. As for the students, 

diversified rating methods are motivational factors, as evidenced by the efforts of students, 

engaging them in e-learning activities. Communication functionalities may also allow instructors 

to engage more students, and students themselves can interact more easily with their peers. Results 

show evidence that user satisfaction has a positive impact on e-learning systems use (H9). Similar 

results were reported in other studies (Urbach et al., 2010a; Wu & Wang, 2006). E-learning 

systems use and user satisfaction have a positive impact on individual performance (H10, H11), 

and these findings are consistent with various studies (Aparicio et al., 2017; Urbach et al., 2010a; 

Wu & Wang, 2006). The significant impact of user perceived satisfaction on individual impacts 

supports the suggestion that user perceived satisfaction can serve as a valid substitute for 

individual impact (Iivari, 2005; Piccoli, Ahmad, & Ives, 2001).  Our study demonstrates that 
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collaboration, and information and system quality are determinant factors of e-learning systems 

success, and that instructor attitude, diversity in assessment, and learner interaction with others, are 

also determinants for e-learning success. 

 

6.1. Conclusions and implications 

This article presents a theoretical background that includes IS success and e-learning systems 

satisfaction and success. Based upon theory, a model was proposed and validated empirically in 

Brazilian universities. This study demonstrates that use and user satisfaction are interdependent, 

and both have a positive impact on individual performance. The hypotheses developed 

(information quality, system quality, instructor attitude toward e-learning, diversity in assessment, 

and learner perceived interaction with others) explain the user perceived satisfaction. 

Collaboration quality, information quality, and user perceived satisfaction are important drivers for 

e-learning use. Collaboration quality, service quality, information quality, system quality, user 

perceived satisfaction, and use explain the individual impact. This Brazilian e-learning success 

model explains 52% of the variation of individual impacts.  

This study presents two theoretical implications, as it contributes to information systems theory. 

Our model combines the information systems success theory of DeLone & McLean (1992, 2003) 

with e-learning systems satisfaction theory (Sun et al., 2008) and collaboration quality (Urbach et 

al., 2010a). As another theoretical contribution, this model validates information systems success 

theory for the case of e-learning systems usage in the context of Brazil.   

 

The practical implications of this study bring insights to e-learning systems designers and 

providers. One such implication derived from this study is that e-learning platforms should provide 

technological features to enable a collaboration environment, an important aspect in e-learning 

systems success. According to our findings, stakeholders would benefit if considering 

collaboration modules in the platforms. As an example, technological platforms should allow the 

articulation of communication and collaboration between students, thereby influencing use and 

learners’ satisfaction. This study also implies that information quality has a significant impact on 

use and satisfaction, such as course contents. Content should be retrievable, useful, 

understandable, interesting, and reliable. Institutions should design various ways of self-
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assessment through quizzes, tests, and other ways of testing knowledge. Thus, providers would 

increase overall success level by investing in the contents of the course. From this study we also 

learned that if e-learning systems provide a variety of ways for learning assessment, and if learners 

interact with each other, it will lead to an increase of satisfaction. We found from this study that 

the perception of individual performance is due to the learners’ perceived system quality. If the 

system is easy to navigate and well-structured in terms of content and functionalities, it will 

increase satisfaction and usage of e-learning systems. 

 

6.2. Limitations and future research 

The results indicate that the dimensions of DeLone & McLean, (2003), Sun et al., (2008) and  

Urbach et al., (2010) are not enough to fully capture the determinants of use, satisfaction, and 

success of e-learning. Thus, our study contributes to the advancement of theory development and 

serves as a basis for future research. Future research can be carried out using universities and 

colleges (public and private) conducting comparative studies of e-learning systems success at 

different levels, such as comparing the learners’ perceived impact with teachers’ perceived impact. 

Other specific research can evaluate e-learning when used in blended format (classroom and e-

learning) and other studies in fully online format. The components of change of paradigm in e-

learning, according to Liu & Hwang, (2010), are computer networks (e-learning), mobile devices 

and wireless communications, and device sensor technologies mobile and wireless 

communications (context-aware u-learning). A new system architecture of the learning 

environment is in progress: context-aware and u-learning. As a result, new research that takes into 

account such variables is recommended. Comparing the e-learning in different countries is also 

recommended for future studies. 
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Appendix A: Summary table of the main studies related to the use, satisfaction, and 

success of e-learning 

Author Study / Context Conclusions / Results / Contributions 

(Frankola, 2001) Low satisfaction rates with e-learning 

. Students do not have enough time 

. failure in supervision or management of e-learning 
structure 
. lack motivation 
. problems 

(Wang, 2003) 
Model for measuring satisfaction of 
asynchronous e-learning student 

Highlighted important variables such as: 
. student interface 
. learning community 
. content 
. customization 

(Selim, 2003) 
Evaluate the acceptance of the courses 
on the web by students, based on the 
TAM, and formulated the CWAM 

The ease of use of the courses on the web is the main 
determinant as to acceptance as an effective and 
efficient learning technology 

(Chiu et al., 2007) Model: DEDT 
usability, quality, value, and the decision to continue 
the e-learning were highlighted 

(Lee & Lee, 2005)  
Study on the success of e-learning 
system for courses and modules 

Synthesize the ECM, TAM, the TPB, and the flow 
theory to the hypothesis of a theoretical model to 
explain and predict the intentions of users to 
continue to use e-learning 

(Roca, Chiu, & 
Martínez, 2006) 

The perceived performance component 
is decomposed in perceived quality and 
perceived usability. Study based on the 
EDT, and proposed the DEDT 

The intention of continuity is determined together: 
. perceived usefulness 
. information quality 
. confirmation 
. service quality 
. quality of the system 
. perceived ease of use  
. cognitive absorption 

(Liaw et al., 2007)  
Study of the students’ and instructor’s 
attitudes in connection to e-learning. 
Developing the 3-TUM 

Conclusions in levels: 
. level 1 / layer of individual experience and quality 
system 
. level 2 / affective and cognitive layer 
. level 3 / behavioral intention layer 

(Wang, Wang, & 
Shee, 2007) 

Studies on the success of e-learning 
system for courses and modules 

Show the structure of the scale factor, reliability, 
content validity, criterion validation, data analysis of 
206 respondents sample  

(Selim, 2007) 
Study of the critical factors of success 
in e-learning 

Four categories: 
. (1) instructor 
. (2) student 
. (3) information technology 
. (4) support from university  

(Levy, 2007) 

Compared the dropouts and persistent 
e-learning students, and raised two 
constructs: (1) academic locus of 
control, and (2) student satisfaction 
with e-learning 

The results demonstrated that student satisfaction 
with e-learning is a key indicator in the decision to 
abandon the course of e-learning 

(Shee & Wang, 
2008)  

With the WELS growth, users are 
recognized as essential as satisfaction 
influences the adoption of systems 

Development of methodology based on student 
satisfaction and their applications in multi-criteria 
evaluation of web-based e-learning system 

(Roca & Gagné, 
2008) 

Study for understanding the intention 
of continuity of e-learning in the 
workplace were based on SDT, and the 
study expanded the TAM with the e-
learning services 

In the proposed model of perceived usefulness, 
perceived playfulness and perceived ease of use are 
expected to be influenced by the perceived autonomy 
support, perceived competence, and relational 
perception. The study also helped to examine the 
effects of motivational factors affecting the TAM 
constructs  

(Sun et al., 2008) 
Study on the level of satisfaction of 
using e-learning systems 

Develop an integrated model with six dimensions: 
students, teachers, courses, technology, design, and 
environment. The research investigated the critical 
factors that affect student satisfaction in e-learning 

(Johnson, Hornik, 
& Salas, 2008) 

Development of a model of evaluation 
of the factors that contribute to the 
creation of e-learning success 
environments, taking into account the 
presence and social factors, and other 
variables, such as AS-CSE perceived 
usefulness, interaction in the course, 
and the effectiveness of e-learning 

The results indicate that AS-CSE and perceived 
usefulness were related to course performance, the 
satisfaction of course, and instrumentality of course. 
The interaction in the course was related to the 
performance and satisfaction of the course, as well as 
social presence was related to satisfaction and 
instrumentality of the course 
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Author Study / Context Conclusions / Results / Contributions 

(Ozkan & Koseler, 
2009) 

Proposed the HELAM for the LMS 

Designed six dimensions in this multi-dimensional 
approach to evaluation: 
. (1) quality system 
. (2) the quality of service 
. (3) the quality of the content 
. (4) the student's perspective 
. (5) teacher attitudes 
. (6) support issues 

(Lee, 2010)  

Evaluated the SAT with the CI, and 
synthesized ECM, TAM, TPB, and the 
flow theory to the possibility of a 
theoretical model to explain and 
predict the intentions of the users and 
the continuity use of e-learning  

New variables that affect the intention of continuity 
of e-learning users, such as: satisfaction, usefulness, 
attitude, concentration, subjective norm, and 
perceived behavioral control 

(Paechter, Maier, & 
Macher, 2010) 

Expectations and experiences of 
students in e-learning and related 
learning objectives and satisfaction of 
the course 

Showed five important factors in the learning 
process: 
. (1) instructional design, learning materials, and 
friendly electronic environment 
. (2) availability of interaction between students and 
students with instructors/teachers 
. (3) possibility of exchanging and sharing among 
students 
. (4) encouragement of individual learning 
. (5) improvements based on the analysis of the 
cognitive and emotional outcomes involved in 
learning 

(Lin & 
Bhattacherjee, 
2010) 

Based on the theory of rational action 
and theory confirmation of expectation 
generated a model 

The model features six constructs: 
. (1) Frequency of negative critical incidents 
. (2) quality attributes accumulative satisfaction 
. (3) perceived ease of use 
. (4) perceived usefulness 
. (5) attitude 
. (6) intention to continue 

(Hassanzadeh, 
Kanaani, & Elahi, 
2012) 

Broadening and deepening the study of 
e-learning models, formulated MELSS 

Include new variables such as quality educational 
system and compliance objectives 

(Aggelidis & 
Chatzoglou, 2012) 

Study on the success of e-learning 
system for courses and modules 

Build on existing body of knowledge, testing past 
models, and suggesting new conceptual perspectives 
on how the EUCS is formed between the users of the 
hospital information system 

(Chow & Shi, 2014) 
Study on the level of satisfaction of 
using e-learning systems 

Understanding students’ satisfaction of the 
background and intention to continue the e-learning 
based on the ECM 

(Machado-Da-Silva, 
Meirelles, Filenga, 
& Filho, 2014) 

Study on two success dimensions (use 
and satisfaction) of e-learning systems 
in Brazilian context 

Information quality, system quality, and service 
quality have positive impact on usage. Information 
quality and service quality have positive impact on 
satisfaction. Validate part of the DeLone & McLean 
(2003) Model in Brazilian context. 

(Parkes, Stein, & 
Reading, 2015) 

University context. 
Students’ preparedness influences results on e-
learning university courses 

(Aparicio et al., 
2016) 

Study on e-learning success and 
culture 

Model with the impact of individualism/collectivism 
on satisfaction, use, and individual performance. 
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Appendix B: Measurement Items  

Constructs Code Indicators 
Theoretical 
Support 

Using a seven-point scale 1, strongly disagree; 7, strongly agree, the variables are to be measured by asking students to rate their perception on e-
learning systems.  
Strongly disagree 1 - 2 - 3 - 4 - 5 - 6 - 7 Strongly agree 

Collaboration 
Quality 

CQ1 Our e-learning system enables an easy and comfortable communication with my colleagues.  

Urbach et al., 
2010 

CQ2 
Our e-learning system supports an effective and efficient sharing of information with my 
colleagues. 

CQ3 
Our e-learning system enables a comfortable storing and sharing of documents with my 
colleagues. 

CQ4 Our e-learning system allows me to easily and quickly locate my colleagues’ contact information. 

Service 
Quality 

SerQ1 
The responsible service personnel are always highly willing to help whenever I need support with 
the e-learning system. 

SerQ2 
The responsible service personnel provide personal attention when I experience problems with 
the e-learning system. 

SerQ3 
The responsible service personnel provide services related to the e-learning system at the 
promised time. 

SerQ4 
The responsible service personnel have sufficient knowledge to answer my questions in respect 
to the e-learning system. 

Information 
Quality 

IQ1 
Examples are retrievable documents, course news, process descriptions, and course-specific 
information. 
The information provided by e-learning system is useful. 

IQ2 The information provided by e-learning system is understandable. 

IQ3 The information provided by e-learning system is interesting. 

IQ4 The information provided by e-learning system is reliable. 

System 
Quality 

SysQ1 
Please assess the system quality of the e-learning platform. 
The e-learning system is easy to navigate. 

SysQ2 The e-learning system allows me to easily find the information I am looking for. 

SysQ3 The e-learning system is well structured. 

SysQ4 The e-learning system is easy to use. 

Learner 
Computer 
Anxiety 

LCA1 Working with a computer would make me very nervous  

Sun et al., 
2008 

LCA2 Computers make me feel uncomfortable 

LCA3 Computers make me feel uneasy and confused 

Instructor 
Attitude 
Toward 
 e-learning 

IATL1 
Compared to traditional classrooms, you feel that your instructor considers useful a web-based 
learning technology. 

Diversity in 
Assessment DA1 

The e-learning offers a variety of ways to assess my learning (quizzes, written work, oral 
presentation, etc.) 

Learner 
Perceived 
Interaction 
with Others 

LPIO1 I learned more from my fellow students in this e-learning system than in other courses 

LPIO2 The instructor frequently attempted to elicit student interaction 

LPIO3 It was easy to follow class discussions 

User 
Perceived 
Satisfaction 

US1 How adequately does the e-learning system support your area of study? 

Urbach et al., 
2010 

US2 How efficient is the e-learning system? 

US3 How effective is the e-learning system? 

US4 Are you satisfied with the e-learning system on the whole? 

Use 

Use1 
Please indicate the extent to which you use the e-learning system to perform the following tasks: 
Retrieve information. 

Use2 Publish information. 

Use3 Communicate with colleagues and teachers. 

Use4 Store and share documents. 

Use5 Execute course work. 

Individual 
impact 

II1 The e-learning system enables me to accomplish tasks more quickly.  

II2 The e-learning system increases my productivity. 

II3 The e-learning system makes it easier to accomplish tasks. 

II4 The e-learning system is useful for my job. 
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Appendix C – Item Cross-Loadings 

    CQ    SerQ IQ SysQ LCA IATL DA LPIO US Use II 

CQ1 0.917 0.459 0.461 0.451 -0.002 0.312 0.446 0.662 0.437 0.496 0.436 

CQ2 0.944 0.449 0.428 0.471 0.000 0.269 0.400 0.606 0.390 0.460 0.424 

CQ3 0.859 0.380 0.378 0.368 -0.013 0.218 0.291 0.536 0.282 0.408 0.291 

CQ4 0.925 0.425 0.401 0.457 -0.027 0.233 0.374 0.569 0.352 0.463 0.382 

SerQ1 0.452 0.931 0.344 0.387 -0.067 0.315 0.286 0.350 0.362 0.247 0.372 

SerQ2 0.424 0.873 0.316 0.335 -0.018 0.289 0.268 0.312 0.321 0.244 0.339 

SerQ3 0.446 0.942 0.354 0.398 -0.013 0.316 0.249 0.318 0.370 0.254 0.378 

SerQ4 0.380 0.861 0.379 0.387 -0.039 0.277 0.275 0.331 0.351 0.283 0.307 

IQ1 0.426 0.369 0.930 0.539 -0.148 0.349 0.444 0.382 0.607 0.427 0.521 

IQ2 0.489 0.343 0.884 0.587 -0.207 0.319 0.454 0.464 0.589 0.367 0.490 

IQ3 0.370 0.358 0.902 0.501 -0.181 0.347 0.435 0.391 0.615 0.375 0.519 

IQ4 0.338 0.291 0.816 0.408 -0.083 0.223 0.330 0.284 0.519 0.400 0.417 

SysQ1 0.424 0.345 0.483 0.922 -0.279 0.250 0.287 0.362 0.475 0.286 0.462 

SysQ2 0.482 0.413 0.570 0.929 -0.162 0.338 0.357 0.405 0.549 0.364 0.503 

SysQ3 0.451 0.420 0.556 0.922 -0.156 0.311 0.344 0.359 0.555 0.328 0.500 

SysQ4 0.412 0.354 0.509 0.904 -0.216 0.311 0.281 0.360 0.485 0.304 0.542 

LCA1 0.010 -0.012 -0.158 -0.144 0.905 -0.081 -0.103 -0.056 -0.191 0.000 -0.170 

LCA2 -0.017 -0.060 -0.157 -0.214 0.959 -0.120 -0.125 -0.064 -0.210 -0.062 -0.254 

LCA3 -0.021 -0.033 -0.179 -0.247 0.933 -0.103 -0.136 -0.028 -0.215 -0.029 -0.242 

IATL 0.287 0.332 0.353 0.331 -0.109 1.000 0.402 0.364 0.485 0.319 0.399 

DA1 0.420 0.298 0.472 0.347 -0.131 0.402 1.000 0.472 0.505 0.300 0.379 

LPIO1 0.425 0.208 0.271 0.226 0.036 0.251 0.346 0.775 0.304 0.312 0.232 

LPIO2 0.578 0.372 0.373 0.329 0.007 0.360 0.432 0.845 0.394 0.362 0.375 

LPIO3 0.599 0.306 0.411 0.424 -0.147 0.288 0.391 0.862 0.424 0.391 0.332 

US1 0.328 0.347 0.600 0.520 -0.202 0.522 0.469 0.386 0.895 0.364 0.585 

US2 0.307 0.276 0.414 0.359 -0.131 0.311 0.335 0.283 0.758 0.251 0.542 

US3 0.368 0.323 0.668 0.517 -0.224 0.442 0.495 0.449 0.936 0.410 0.630 

US4 0.421 0.415 0.607 0.559 -0.205 0.410 0.457 0.467 0.916 0.396 0.598 

Use1 0.230 0.145 0.378 0.269 -0.113 0.247 0.194 0.225 0.316 0.617 0.313 

Use2 0.379 0.155 0.312 0.219 -0.011 0.225 0.271 0.382 0.296 0.809 0.351 

Use3 0.510 0.291 0.317 0.317 0.053 0.271 0.281 0.454 0.308 0.808 0.306 

Use4 0.438 0.300 0.298 0.282 0.048 0.227 0.254 0.328 0.275 0.793 0.309 

Use5 0.248 0.132 0.327 0.188 -0.125 0.193 0.081 0.158 0.311 0.604 0.379 

II1 0.394 0.354 0.480 0.442 -0.230 0.416 0.309 0.314 0.568 0.396 0.894 

II2 0.405 0.379 0.494 0.507 -0.208 0.425 0.364 0.394 0.660 0.445 0.939 

II3 0.389 0.366 0.481 0.492 -0.201 0.355 0.340 0.351 0.601 0.394 0.935 

II4 0.342 0.291 0.532 0.523 -0.225 0.234 0.345 0.317 0.576 0.387 0.824 
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The research article “E-learning success determinants: Brazilian empirical study” highlights are 

the following: 

 Study on e-learning systems success for Brazilian context; 

 Model integrates information systems success theory with e-learning satisfaction theory; 

 Collaboration, information, and system quality are success determinants for Brazilian e-

learning systems context;  

 User satisfaction dimensions are success determinants in e-learning systems; 

 User satisfaction has a direct and indirect effect on learners’ individual impact. 


