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Abstract  
User perception is considered to be a prominent factor in evaluating 

Information Communication Technology (ICT) implementation in higher 

education. Using Structural Equation Modeling, this study aimed to examine 

a successful model of Blended Learning (BL) implementation. The model 

was constructed from six latent variables, namely: Information Quality, 

Internet Self-efficacy, System Usage, User Satisfaction, E-learning Success, 

and Faculty-Student Interaction. The respondents consisted of 185 students 

from two Indonesian private higher education institutions deploying BL. The 

measurement model showed that all variables possessed an adequate 

model compatibility according the following values: c2/df = 1.559; CFI = 

0.954; IFI = 0.955; TLI = 0.94, and RMSEA = 0.055.  Meanwhile, the 

structural model revealed that seven out of nine hypotheses were proven to 

be significant. In particular, information quality and internet self-efficacy 

significantly influenced system usage and user satisfaction, whereas user 

satisfaction was influenced by system usage. In contrast, system usage did 

not affect e-learning success and faculty interaction, rendering the latter 

elements (i.e. E-learning success and faculty interaction) to be influenced by 

user satisfaction. 

 

Key Words: e-learning, information system success model, unified theory 

of acceptance and use of technology model, technology acceptance model 

 

1.0 Introduction 

Several types of Information and Communication Technology 
(ICT) applications in universities  include e-learning, mobile learning, 
various learning processes, and electronic or internet-based 
academic information access. However, the use of ICT needs to be 
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evaluated, specifically into extending it by measuring the perceptions 
or perspectives of its users through the lecturer and student's 
perspectives. According to Alenezi, Karim, and Veloo (2010), e-
learning is an effective educational tool that can be integrated into 
various learning models provided by educational 
institutions. However, one of the major problems in ICT use within 
education is selecting the best choice among the types of technology 
and education needs (Sarkar, 2012). Lin, Lu, and Liu (2013) have 
stated that while the e-learning systems have been increasingly 
developed, it is very important for researchers to evaluate the 
performance of these systems. 

Modelling the relationship between information technology and 
other factors is a focus of studies and research, which had developed 
rapidly in the 1990s. Different behavioural theories are widely used for 
reviewing the information technology adoption processes by end-
users, such as the Theory of Reasoned Action (TRA), Theory of 
Planned Behaviour (TPB), Task-Technology Fit Theory (TTF), 
and Technology Acceptance Model (TAM). Some of the e-learning 
research works utilising TAM have been conducted by Alenezi et al. 
(2010); Ramayah (2010); Tselios, Daskalakis, 
and Papadopoulou (2011); and Chen, Shih, and Yu (2012). Other 
works implementing the Unified Theory of Acceptance and Use of 
Technology (UTAUT) model include Jairak, Praneetpolgrang, and 
Mekhabunchakij (2009); Park and Lee (2011); Buchanan, Sainter, 
and Saunders (2013); and Nassuora (2013). Meanwhile, the 
Information System (IS) Success Model has been applied to 
analyse the success of e-learning or web-based learning application 
in universities, such as by Eom (2012) in the United States of America 
(USA); Bauk, Scepanovic, and Kopp (2014) in Montenegro, and 
Mohammadi (2015) in Iran. Additionally, an example of works 
integrated with TAM has been conducted by Yakubu 
and Dasuki (2018) in Nigeria. 

This study proposes the integration of several models by 
combining the variables of TAM and UTAUT models as the 
exogenous variables in predicting IS Success Model. Therefore, two 
new exogenous variables are included to this research model, i.e. 
Self-learning Management and E-Learning Efficacy, as well as one 
endogenous variable, namely Faculty Interaction as the effect of the  
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e-learning use in addition to the e-learning success used in the IS 
Success Model by Delone and McLean (2003).  

 
2.0 Literature Review 

One of individual perception factor assumed to influence the 
behaviour or level of internet adoption is Internet self-
efficacy.  Compeau, Higgins, and Huff (1999) previously have utilised 
a model based on the Bandura’s social cognitive theory to examine 
the effect of computer self-efficacy, expected outcomes, interest or 
attention, and anxiety on computer use. In this theory, self-
efficacy is an antecedent to the use of technology. 
Meanwhile, emotional responses such as attention and anxiety are 
thus influenced by self-efficacy. Eastin and LaRose (2000) 
defines  Internet Self-efficacy as a person's belief in their ability to 
manage and carry out a series of actions in order to reach certain 
achievements. Similarly, Venkantesh, Morris, Davis, and 
Davis (2003) describe the concept as a consideration of one's ability 
to use technology in order to complete a particular task or job, 
whereas Lee (2004) refers to it as one's belief in the knowledge and 
skills for evaluating the benefits of technology. 

Internet self-efficacy as a significant predictive variable is the 
result of Lee’s (2004) work, which has used eight predicting variables 
to analyse the adoption of email, company homepage, and e-
sales system. The results show that the confidence of Internet users 
in their abilities and knowledge of the application is an important factor 
in deciding to use it. 

As the information technology-based learning systems are 
increasingly developed, behavioural research models such as the 
TAM, UTAUT, and Information System (IS) Success Model are 
significantly useful to know what and why people use educational 
technology. Accordingly, TAM is the right model to predict technology 
acceptance by its users, including lecturers and 
students (Luan & Teo, 2009). Nair and Das (2011) have 
underlined some research questions regarding the information 
technology acceptance model. They are: (1) what are the situations 
causing the adoption variables such as convenience, benefit, and 
subjective norm to have an effect on the acceptance and use of 
technology?; (2) what are the individual characteristics (e.g. 
experience in using computer) or group factors that influence the 
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relationship of variables in the TAM model?; and (3) what are the 
benefits of TAM to the model of technology acceptance and use in 
other teaching processes? 

TAM is the most extensive research model used to examine 
tinformation technology adoption. First introduced by Fred D. Davis in 
1989, its main purpose was to provide a basis for tracing the influence 
of external factors on user’s beliefs, attitudes, and goals (Davis, 
1989). TAM considers the two individual beliefs of perceived 
usefulness and perceived ease of use as the main influences for the 
computer acceptance behaviour. The model had been continuously 
developed from the initial model proposed by Davis (1989), yielding 
TAM2 and TAM3 models. In particular, TAM2 has been developed 
by Venkatesh and Davis (2000) by adding external or exogenous 
variables, namely experience, voluntariness, subjective norm, image, 
job relevance, output quality, and demonstrability results. Meanwhile, 
it has been further modified into the TAM3 model 
by Venkatesh and Bala (2008) by adding six more exogenous 
variables as the predictors of perceived usefulness and perceived 
ease of use variables. They are: computer self-efficacy, perception of 
external control, computer anxiety, computer playfulness, perceived 
enjoyment, and objective usability. 

Furthermore, Venkatesh et al. (2013) have created the UTAUT 
model, which identifies the main factors in ICT acceptance and is 
measured by the desire to use technology and the actual usage level 
of the technology. The model consists of four variables as the 
determinants for the use of information technology, namely 
performance expectancy, effort expectancy, social influence, and 
facilitating conditions (Venkantesh et al., 2003). Moreover, the 
relationship between these four predictors for using information 
technology is influenced by four moderating variables, which are 
gender, age, experience, and mandatory or voluntary use of the 
studied information technology. Following this, the UTAUT model was 
further developed to generate UTAUT2 model by Venkantesh, 
Thong, and Xu (2016). Its development includes three new 
determinants or external variables, specifically hedonic 
motivation, price value, and habit. 

Another research model underlined regarding the success of 
e-learning usage is the IS Success Model proposed by 
DeLone and McLean (2003). The instrument is used to measure the 
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quality of website, which consists of the three dimensions of 
information quality, system quality, and service quality. Research 
works that have applied this model include Chen and Cheng (2013) 
and Chen, Yen, Pornpriphet, and Widjaja (2014). The initial model 
was published in 1992, which was improved ten years later by the 
addition of a new dimension (i.e. service quality). The modified model 
consists of six dimensions, namely information quality, system quality, 
service quality, intention to use or use, user satisfaction, and net 
benefits. 

 
3.0 Research Method 

The type of information system implemented as the object of 
this research was the e-learning system utilised in two private 
universities in Indonesia. The e-learning platform employed by these 
universities was Moodle, which could be accessed by their students 
under a closed system and required the use of an account and 
password set by the university. The platform use was voluntary in 
nature, thereby complementing the in-class learning 
process. Therefore, the students using the e-learning platform acted 
as the respondents of this study and consisted of 185 individuals 
enrolled in the two universities located in Jakarta and Medan of the 
North Sumatera province. The measurement scale used in this 
research was the 5-point Likert scale, whereas the research 
development stage implemented Cronbach’s alpha for the reliability 
test and Kaiser-Meyer-Olkin as the validity test. The research model 
proposed the integration of three models, namely TAM (Davis, 1989), 
UTAUT (Venkatesh, 2000) and IS Success Model (DeLone and 
McLean 2003). The research model analysis applied the quantitative 
approach and the hypotheses were proven by the Structural Equation 
Modeling (SEM) analysis. Two exogenous variables were applied, 
namely information quality and Internet efficacy. Moreover, question 
items for the information quality consisted of five items, which were 
taken from Eom (2012). Meanwhile, Internet self-efficacy was 
measured by four items as adapted from Eastin and LaRose (2000) 
and Brown (2002). Similarly, three questions were presented for 
system usage as adapted from DeLone and McLean (2003), whereas 
three questions were used for user satisfaction in reference to Yakubu 
and Dasuki (2018). Additionally, the e-learning success variable 
referred to the system outcome variable from Eom (2012), which 
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consisted of four items, whereas faculty interaction was measured by 
four questions as adapted from Bozanta and Mardikyan (2017). 

 
4.0 Results and Discussion 

4.1 Profile of Respondents 

The research respondents consisted of 185 undergraduate 
students from two private universities located in Jakarta and 
Medan. These students could access e-learning and its use was 
voluntary in nature as a complement for learning outside the 
classroom. The description of the respondents is presented in the 
following table. 

 
Table 23 : Profile of Respondents 

Characteristic Scale Frequency / 
Value 

Percentage 

Gender Male 60 32.4 
Female 125 67.6 

Internet subscription at 
home 

Yes 44 23.8 
No. 141 76.2 

Mobile Internet Yes 167 90.3 
No. 18 09.7 

Age Minimum 17 
 

Maximum 29 
 

Average 19.82 
 

Internet experience 
(year) 

Minimum 1 
 

Maximum 14 
 

Average 8.26 
 

Smartphone experience 
(year) 

Minimum 6 
 

Maximum 13 
 

Average 8.87 
 

Data package experience 
(year) 

Minimum 4 
 

Maximum 10 
 

Average 7.35 
 

Internet cost 
(IDR/month) 

Minimum 5000 
 

Maximum 400000 
 

Average 45087 
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4.2 Measurement Model Analysis 

Prior to its distribution to the respondents, the research 
instrument was first tested for the content validity and reliability. The 
test required a small group of samples and yielded the Cronbach’s 
alpha and Kaiser-Meyer-Olkin (KMO) values, revealing that all items 
had adequate reliability and validity. After the main research was 
conducted with 185 respondents, the instrument was tested again 
using Confirmatory Factor Analysis (CFA). Complete results of the 
reliability and validity tests are presented in Table 2. 

CFA results showed that two items caused the Average 
Variance Extracted (AVE) values to be smaller than 0.5, namely IE4 
for Internet Efficacy and SU3 for System Usage. Both items were 
derived from the structural model. After both items were excluded, the 
AVE values for the two variables became 0.512726 and 0.592465, 
respectively, and the CR value became 0.758033 and 0.738709, 
respectively. The AVE values were above 0.5 and CR values were 
above 0.6, which were deemed as still acceptable. 

 
Table 24 : Descriptive Statistics and Confirmatory Factor Analysis 

Variable Item Mean Standard 
Deviation 

Loading 
Factor 

Cronbach 
Αlpha 

AVE CR 

Information 
Quality 
(IQ) 

IQ1 3. 78 0. 994 0. 787 0. 911 0.679732 0.913564 
IQ2 3. 78 0. 915 0. 888 
IQ3 3. 86 0. 991 0. 880 
IQ4 3. 77 0. 998 0. 756 
IQ5 3. 99 0. 946 0. 803 

Internet 
Efficacy 
(IE) 

IE1 3. 48 0. 821 0. 737 0. 757 0.456906 0.767512 
IE2 3. 49 0. 808 0. 775 
IE3 3. 53 0. 815 0. 628 
IE4 3. 12 0. 834 0. 538 * 

System Usage 
(SU) 

SU1 3. 25 0. 903 0. 887 0. 728 0.416313 0.641727 
SU2 2. 81 0. 903 0. 631 
SU3 3. 38 0. 973 0. 253 * 

User 
Satisfaction 
(US) 

US1 3. 52 0. 816 0. 660 0. 793 0.558179 0.790149 
US2 3. 79 0. 875 0. 797 
US3 3. 54 0. 932 0. 777 
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E-Learning 
Success 
(ICE) 

ES1 3. 72 0. 925 0. 740 0. 847 0.584326 0.848534 
ES2 3. 57 0. 840 0. 842 
ES3 3. 46 0. 761 0. 747 
ES4 3. 68 0. 846 0. 723 

Faculty-
Student 
Interaction 
(FI) 

FI1 3. 58 0. 887 0. 789 0. 879 0.650772 0.881593 
FI2 3. 48 0. 847 0. 775 
FI3 3. 53 0. 834 0. 846 
FI4 3. 53 0. 834 0. 815 

Note: * item dropped; AVE = Average Variance Extracted; CR = Composite 
Reliability 
 
4.3 Structural Model Analysis 

Nine hypotheses were tested by the structural model analysis 
via the empirical models shown in the following figure. Following this, 
the results in Table 3 prove the goodness-of-fit of the structural 
equation model as adequately good as it is measured by several 
statistical parameters.  

 

 
 

Figure 6 : Standardised Structural Model 
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Table 25 : Model Fit 

No. Statistics of 
Model Fit 

Independence 
Model 

Default 
Model 

Saturated 
Model 

Threshold (*) 

1. c2/df 10.312 1.559 - 2:1 or 3:1 
2. CFI 0. 000 0. 954 1. 000 0.95 
3. N FI 0,000 0.883 1,000 0.95 
4. TLI 0,000 0.94 - 0.95 
5. RMSEA 0.225 0.055 - 0.06 

Note: (*) Hoper, Coughlan & Mullen ( 2008) 
 

Furthermore, the goodness-of-fit parameter observed from the 
empirical model was close to the saturated model, revealing the 
structural model as relatively good. In reference to Hoper et al. (2008), 
the values of the  Chisquare/degree of freedom (c2/df), Comparative 
Fit Index (CFI) and Root Mean Square Error of Approximation 
(RMSEA) were above the threshold, whereas the Normed Fit Index 
(NFI) and Tucker Lewis Index (TLI) were close to the threshold. As 
per Davcik (2014), the values of TLI and NFI above 0.9 were deemed 
as still acceptable. The results of the hypotheses testing can be found 
in the following table. 

 
Table 26 : Hypotheses Test 

No. Hypotheses Estimate S.E. C.R. P Remark 
1. Effect of IQ on SU 0.470 0.099 4,752 *** Supported at α = 

0.001 
2. Effect of IE on SU 0.271 0.133 2,034 0.042 Supported at α = 

0.05 
3. Effect of IQ on US 0.215 0.072 2,969 0.003 Supported at α = 

0.01 
4. Effect of IE on US 0.720 0.113 6,389 *** Supported at α = 

0.001 
5. Effect of SU on US 0.191 0.071 2,689 0.007 Supported at α = 

0.01 
6. Effect of SU on ES 0.051 0.067 0.759 0.448 Rejected 
7. Effect of US on ES 0.733 0.103 7,512 *** Supported at α = 

0.001 
8. Effect of SU on FI 0.011 0.070 1,161 0.872 Rejected 
9. Effect of US on FI 0.698 0.099 7,056 *** Supported at α = 

0.001 
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Information quality and internet self-efficacy posed a significant 
effect on the positive direction towards system usage and user 
satisfaction. Meanwhile, system usage only had a positive effect on 
user satisfaction, while its effect on e-learning success and faculty 
interaction was not proven. Moreover, user satisfaction had a 
significant effect on e-learning success and faculty 
interaction. Accordingly, the insignificant relationship between system 
usage and the variables of e-learning success and faculty interaction 
is similar to the results by Eom (2012). The study has stated that the 
IS Success Model fails to prove a positive relationship between 
system use and system effect (i.e. e-learning system). In contrast, the 
effect of the two exogenous variables on the satisfaction level 
supports the results by Bauk, Scepanovic, and Kopp (2014). The 
particular study has explained that a holistic approach is required 
based on the level of user satisfaction and the appropriate 
measurement analysis should support the designers in improving the 
existing web-based learning models and making them more 
attractive.  

The significant effect of information quality is similar to the 
research by Yakubu and Dasuki (2018), whereby information 
quality has been proven to strongly influence student intention to use 
e-learning. Meanwhile, Mohammadi (2015) has supported the 
significant relationship between information quality and satisfaction in 
using e-learning. If the IS Success Model from DeLone and McLean 
is applied to a system and made mandatory for use, the results 
indicate that the level of satisfaction does not affect the intention to 
use the system. Accordingly, this research was conducted on e-
learning, which was voluntary or only supported in-class 
learning. Therefore, the difference in study results may be due to the 
use of voluntary e-learning that supports a student-centred learning 
application more. Thus, it enables the students to find a more 
comfortable and appropriate time to utilise e-learning. 

Internet self-efficacy as a predicting variable is significant and 
similar to Lee’s (2004) research in a different context, specifically 
regarding the use of e-mail, company website, and e-sales 
system. This study indicated that an e-learning user's confidence in 
their ability and knowledge of the Internet was an important factor in 
supporting such usage. Additionally, Ali Raza, Qazi, and Puah  
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(2018) have utilised the computer self-efficacy variable, which also 
significantly affects the actual use of an e-learning system. 

 
5.0 Conclusion and Suggestions on Further Research  

Information quality and Internet self-efficacy are highly 
significant predictors for system usage and user 
satisfaction. Generally, students prefer accessing relevant information 
that is of quality, easy to understand, and answers their needs in the 
learning process. Therefore, the level of usage and satisfaction for e-
learning are also influenced by the level of mastery and skills in using 
the Internet, which is measured by Internet Self-Efficacy. Typically, 
the students using e-learning in both universities had experience in 
using the Internet and the majority was accustomed to accessing it via 
smartphones. Thus, their experience in accessing the Internet and 
mobile internet is a success factor in implementing e-learning. 

The intensity of using the e-learning does not guarantee its 
successful application from the students’ perspective. In fact, a 
successful implementation is more geared towards the level of 
satisfaction, whereby the level of student satisfaction also affects the 
faculty interaction. This shows that e-learning facilitates student 
discussion or the students can obtain information from their lecturers 
online. The facilitated circumstance for discussion or obtaining 
teaching materials from the lecturer is one of the service features of 
Moodle-based e-learning applied by the two universities. Therefore, 
further research regarding the level of usage can be directed to the 
use of various service features in e-learning. They include the 
download frequency of teaching materials from lecturers, online 
quizzes, and active participation in online discussion forums. Further 
research can thus identify the types of service feature usage in 
support of a successful e-learning implementation. Additionally, the 
system measurement used in this study was general in nature and the 
results did not show sufficient evidence indicating that the use of e-
learning had no effect on a successful application of e-learning. 

Moreover, further research can be carried out by including two 
other predictors from the IS Success Model, namely System Quality 
and Service Quality. The research model can be integrated with 
predictors that show individual characteristics other than internet self-
efficacy, whereby some individual characteristics to be implemented 
as the exogenous variables include e-learning efficacy or self-learning 
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management. Both variables are thought to be factors that decide the 
success of e-learning that requires discipline or student learning styles 
outside the classroom. Besides, a limitation of this study is the 
relatively low number of samples causing it to not be used for models 
with more variables or a complex empirical model. Regardless, 
moderating tests such as gender or type of study programme can be 
carried out by a multi-group analysis and applying larger research 
samples. 
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