
1 INTRODUCTION 
 
In the skill-based economy era, knowledge 
is an essential resource for organizations that 
could form the basis of competitive ad-
vantage (Kapo et al. 2020, Li & Tsai 2020). 
Therefore, modern organizations are facing 
the biggest challenge of knowledge competi-
tion. As the most valuable asset for organi-
zations, employees need to be developed 
continuously to make knowledge acquisition 
in companies faster than the rapid flow of in-
formation itself (Lalic et al. 2017). In this 
sense, both public and private companies are 
required to make an effort aimed at increas-
ing employees' performances and implement 
organizational learning and knowledge man-
agement practices (Stoffregen et al. 2015). 

The growth of Society 5.0 that built upon 
Industry 4.0 also plays a vital role. Society 
5.0 focuses on humanism by prioritizing sci-
entific and technological innovation with the 
primary development purpose in the eco-
nomic sector (Fukuyama 2018, Sudibjo et al. 

2019). Learners in the era of Industry 4.0 
and Society 5.0, who are technology-savvy, 
can obtain information anywhere and any-
time quickly. Almost all of them have access 
to technology (Sudibjo et al. 2019). In the 
technology era, knowledge emphasizes ac-
cess to allow people to pursue their passion 
and goal and provide people a rich social 
learning space to learn what they choose 
(Collins & Halverson 2018, Sudibjo et al. 
2019). Organizations may play an active role 
by balancing technology integration and in-
vestment in human resource development as 
a critical point in increasing employee 
productivity (Schwab 2019). 

This phenomenon makes learning that uti-
lizes technology and information or e-
learning gain popularity nowadays (Li & 
Tsai 2020, Serrat 2017). E-learning refers to 
using computer network technology, either 
via the internet or intranet, to convey infor-
mation and instructions to employees (Za-
reie & Navimipour 2016). E-learning can be 
defined as web-based learning that utilizes

Measuring the Effectiveness of e-learning in Public Sector 

Herina Nurhayati1,* & R. Rachmawati2 

 

 

1University of Indonesia, Jakarta, Indonesia 
2University of Indonesia, Jakarta, Indonesia 
*Corresponding author. Email: herina.lifelight@gmail.com 

 
ABSTRACT  
Electronic learning (e-learning) has been widely adopted by many companies as a strategic 
tool for the learning and development of their employees, mainly for time and cost-saving. 
This study aims to assess the effectiveness of e-learning using six constructs of the updated 
DeLone and McLean information system success model (DMISM) with the extending role of 
employees' learning motivation. While IS success models have received much attention 
among researchers, little research has been conducted to assess the success and effectiveness 
of e-learning systems in the organizational context, especially in the public sectors. Data 
gathered from 962 employees in Indonesia's public sector was tested using structural equa-
tion modeling (SEM). The research model was able to explain 66% variance of system use, 
88% variance of user satisfaction, and 73% variance of net impact. Learning motivation as an 
expanded variable was proven successful as a predictor for system use and user satisfaction. 
Keywords: e-learning effectiveness, learning motivation, IS Success Model, public sector. 

Advances in Economics, Business and Management Research, volume 180

Proceedings of the 18th International Symposium on Management (INSYMA 2021)

Copyright © 2021 The Authors. Published by Atlantis Press B.V.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 271



web-based communication, collaboration, 
multimedia, knowledge transfer, and training 
to support participants to engage in active 
learning without space and time constraints 
(Lee et al. 2009). According to Alshaher 
(2013), e-learning is learning with electronic 
means and adding knowledge and skills us-
ing electronic technology such as computers, 
web-based training programs, intranet, and 
internet networks. 

E-learning enables the simultaneous 
spread of knowledge transfer that can be ac-
cessed by a wide variety of people (Hussein 
2018, Martins et al. 2019, Zareie & 
Navimipour 2016). It allows the transfer to 
occur more quickly to update the employees' 
skills and knowledge rapidly. The prolifera-
tion of e-learning as a learning tool is due to 
the benefits of e-learning, such as flexibility 
(Alshaher 2013, Chen 2014, Hussein 2018, 
Martins et al. 2019, Sawang et al. 2013, 
Tanduklangi 2017), cost efficiency (Hussein 
2018), and delivery efficiency (Alshaher 
2013, Chen 2014, Hussein 2018, Sawang et 
al. 2013). 

To fully grasp the benefit of e-learning as 
a strategic tool for learning in organizations, 
it is crucial to assess the effectiveness of e-
learning. As e-learning is a type of infor-
mation system (IS) and its success is a com-
plex concept, it must be assessed with multi-
dimensional factors. Organizations who 
invest in an IS expecting it to answer busi-
ness challenges and opportunities. There-
fore, assessing the success of an IS in help-
ing the organization achieves its goals is an 
important thing (DeLone & McLean 2016). 
To predict and explain user behavior with 
technology, many theories and models have 
been developed, such as DeLone and 
McLean Model of Information System Suc-
cess (DMISM) (DeLone & McLean 1992, 
2003, 2016); technology acceptance model 
(Davis 1989), diffusion of innovation theory 
(Rogers 1995); and unified theory of ac-
ceptance and use of technology (Venkatesh 
et al. 2003). However, only DMISM evalu-
ates the effectiveness of information systems 
by examining the effect of system quality, 
information quality, and service quality on 

user satisfaction and system use, both of 
which influence the net impact on using the 
system (In this context is e-learning). 

DMISM provides a theoretical basis for 
linking human systems to the beneficial con-
sequences of using an information system 
(DeLone & McLean 1992, 2003, 2016, Sed-
don 1997).  

The first version of DMISM has six main 
dimensions: System Quality, Information 
Quality, System Use, User Satisfaction, In-
dividual Impact, and Organization Impact. 
This model confirms that the IS characteris-
tics influence the system use and user satis-
faction with the system.  There is a causal 
relationship between the two, and both in-
fluence the individual, which will ultimately 
impact the organization (DeLone & McLean 
1992). Furthermore, the development of this 
model is carried out against the background 
of various criticisms and challenges and to 
accommodate the growing e-commerce phe-
nomenon. Thus, in 2003, DeLone and 
McLean developed the model by adding the 
Service Quality variable, a critical element 
in the e-commerce environment. 

Besides, there are additions to Intention to 
Use to measure users' attitudes. This is be-
cause in some cases, such as in mandatory 
use of IS, the benefit is considered not suffi-
ciently valid. Based on the various outcomes 
that may occur from using an IS, DeLone 
and McLean do not explicitly state outcomes 
in this respecification model but are merged 
into one, which is called net benefits. The 
benefits of using IS will bring satisfaction 
and encouragement to reuse it. 

Consequently, in this respecification mod-
el, DeLone and McLean add a mutually in-
fluencing relationship between the impact of 
IS use and intention to use with user satis-
faction (DeLone & McLean 2013). More 
than a decade later, in 2016, DeLone and 
McLean again refined the IS Success Model 
by changing the net benefits variable to net 
impacts. According to them, net benefits 
tend to lead only to positive benefits from 
using an information system. 

In contrast, the impacts of using IS are ex-
tensive and may bring positive and negative 
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effects. These perceived impacts will ulti-
mately affect the subsequent use of an IS as 
well as user perceived satisfaction. In addi-
tion, from a literature study conducted on 
one of the studies using their model, DeLone 
and McLean reveal that other factors can af-
fect the variables of system quality, infor-
mation quality, and service quality in their 
model (DeLone & McLean 2016). DMISM 
has been widely adopted in research that 
aimed to assess the effectiveness of an IS, 
including the effectiveness of e-learning 
(Aldholay et al. 2020, Aldholay et al. 2018, 
Al-Fraihat et al. 2020, Aparicio et al. 2019, 
Chen & Kao 2012, Mohammadi 2015). 

As an andragogical learning, learning in a 
workplace emphasizes employee's high mo-
tivation to learn and be actively involved in 
the process. Flexibility in e-learning requires 
employees to control the time, space, and 
rhythm of learning by themselves. Greater 
motivation from employees is required to 
persist and engage in e-learning, more than 
what is needed in face-to-face training (Mar-
tins et al., 2019). Therefore, the role of 
learning motivation as an indicator of the 
stimulation of human needs as a driver for 
one's actions to meet learning needs is sig-
nificant (Chen & Kao 2012). Learning moti-
vation reflects a person's attachment and 
contribution to the learning environment. At-
tachment from learning may come from the 
employee's need for professional advance-
ment, the desire for learning achievement, 
and the influence from others (Chen & Kao 
2012). 

It is worth noting that the majority of stud-
ies utilizing the DMISM were found in 
western countries and the education sector 
(Al-Fraihat et al. 2020, Aparicio et al. 2019, 
Cidral et al. 2020, Cidral et al. 2018, Martins 
et al. 2019). However, this study aims to uti-
lize the DMISM theory in Indonesia's public 
sectors, in which the culture and context are 
vastly different. It also extends the role of 
DMISM with employee's learning motiva-
tion to clarify the importance of learning 
motivation in employees' self-directed, au-
tonomous e-learning for productivity. The 
findings may provide essential insights for 

organizations, especially in public sectors, to 
increase the effectiveness of e-learning.  

2 RESEARCH METHODS 
 
This study used a quantitative research 
method. Data were collected through online 
questionnaires by Google Form. 
Respondents were employees in public 
organizations in Indonesia who have 
completed at least one e-learning course in 
the past year. Based on the aims, the 
purposive sampling technique was applied in 
this study (Sekaran & Bougie 2013). 

Respondents were asked to fill 31-item 
questions adapted from various studies. This 
study applied a few best items in the number 
of questions in each construct since 
additional redundant items provide less 
research benefit (Hayduk & Littvay 2012). 
System quality and information quality were 
measured through 3 and 5-item questions 
adapted from Aldholay et al. (2018). The 
service quality scale consists of four items 
(Urbach et al., 2010; Aparicio et al., 2019). 
Learning motivation measurement was 
adapted from Chen & Kao (2012) and had 
three dimensions with a 3-item question for 
each dimension. The use of e-learning was 
measured through a 3-item question adapted 
from Chen & Kao (2012). User satisfaction 
was assesed through a 3-item question 
adapted from Aldholay et al. (2018). Lastly, 
the net impact was measured through a 4-
item question adapted from Urbach et al. 
(2010) and Aparicio et al. (2019). Due to the 
possible effect of the environmental 
intervention and the intangible impact 
realized from e-learning, net impact in this 
study was referred to the perceived effects of 
employees, especially in employee task 
performance. Task performance is not only 
sufficient to measure the impact of using e-
learning by employees, but it also is an 
expected goal of the organization's efforts to 
use e-learning (Chen & Kao 2012). 

All questions were using a six-point Likert 
scale (1=" strongly disagree"; 6=" strongly 
agree").  The selection of even ranges was 
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made to avoid the central-tendency bias 
since Asians tend to choose the middle point 
on the answer scale compared to Americans 
(Lee et al. 2002). Hence, while the research 
uses multiple-rating instruments, the use of 
an even scale will be more effective in 
measuring and expressing the valid opinion 
of the population in Asian countries. It will 
increase the variance and avoid weakening 
the relationship strength of a variable (Si & 
Cullen 1998). 

This is a cross-sectional study with 
monthly data collection (March 2021). 962 
responses were collected. The data were 
analyzed using structural equation modeling 
using the LISREL software. 

3 RESULTS AND DISCUSSION 
 
The measurement model in this research is 
developed based on literature reviews and 
models from related previous studies. Draw-
ing from DMISM (DeLone & McLean 1992, 
2003, 2016) and the learning motivation 
model (Chen & Kao 2012), the model of this 
research is shown in Figure 1. 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Research Model 

 
Assessment of measurement model validi-

ty through Confirmatory Factor Analysis 
(CFA) is carried out to assess how well the 
construct components represent the meas-
urement model, before being analyzed fur-
ther. From the CFA results, the validity and 
reliability of each indicator are obtained as 
well as the dimensions that make up the con-

struct. A construct is declared valid if it 
meets the convergent validity criteria, which 
can be measured in several ways, including 
standardized factor loading (SFL) and aver-
age variance extracted (AVE) that must be 
greater than 0.5 and construct reliability 
(CR) that must be greater than 0.7 (Hair et 
al. 2014). 

The indicators used in this study were 31 
items. CFA results show that all indicators 
have exceeded the minimum value required 
to be declared valid and reliable. Therefore, 
they could proceed to further analysis. 

The next step is to conduct a structural 
model analysis to assess the suitability of the 
model built as a whole with the tested sam-
ple. The structural model analysis is done by 
comparing the criteria for the Goodness-of-
Fit (GOF) measure with the GOF size in the 
study. The research model of this study 
passes the GOF criteria with the GFI Index 
score of 0.91; Root Mean Square Error of 
Approximation (RMSEA) is 0.061; and the 
scores on incremental fit indices criteria 
(Normed Fit Index, Non-normed Fit Index, 
Comparative Fit Index, Relative Fit Index, 
and Incremental Fit Index) all shown the 
score of 0.99, which means the model is a 
good fit (Hair et al. 2014). Details of the 
GOF result are shown in Table 1. 

 
Table 1.  Values of Goodness of Fit and Structural 
Model  

GOF Criteria Cut-off 
Value 

Model 
Test 

Value 

Result 

Absolute 
Fit Indices 

GFI  0.90 0.91 Good 
Fit 

RMSEA 0.05  
RMSEA 
 0.08 

0.061 Good 
Fit 

SRMR  0.05 0.039 Good 
Fit 

Incremental 
Fit Indices 

NFI  0.9 0.99 Good 
Fit 

NNFI  0.9 0.99 Good 
Fit 

CFI  0.9 0.99 Good 
Fit 

RFI  0.9 0.99 Good 
Fit 

IFI  0.9 0.99 Good 
Fit 
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Hypothesis testing is done by comparing 
the t-values obtained from the output path 
diagram with the specified t-table values. In 
this study, a 95% confidence level was de-
termined. Judging from the research hypoth-
esis that tests the positive relationship be-
tween variables, the hypothesis uses a one-
tailed test approach. Therefore, the t-table 
value used in this study is 1.645. It means 
that the relationship between variables is 
significant (the hypothesis is accepted) if it 
has a t-value of more than 1.645. The path 
coefficients, the t-Values for each path, and 
the significance of the hypothesis are shown 
in Table 2. From eleven (11) hypotheses 
proposed, ten (10) associations are verified 
and significant. However, one hypothesis 
that predicted a positive and significant ef-
fect between information quality and use is 
insignificant. 
 
Table 2.  Hypothesis Testing Results 
Hypothesis Path-

coefficient 
S.E. 

Standard 
Errors 

t-
Value 

Sig 

H1 SyQ  
U 

0.19 0.06 3.35 S 

H2 SyQ  
US 

0.11 0.04 2.63 S 

H3 IQ  U 0.06 0.06 1.15 NS 
H4 IQ  US 0.27 0.04 6.44 S 
H5 SeQ  
U 

0.16 0.04 3.93 S 

H6 SeQ  
US 

0.10 0.03 3.34 S 

H7 LM  U 0.49 0.04 11.45 S 
H8 LM  
US 

0.24 0.04 6.70 S 

H9 U  US 0.33 0.04 9.15 S 
H10 U  NI 0.27 0.04 5.56 S 
H11 US  
NI 

0.61 0.05 12.33 S 

 
System and service quality proved to be 

an important predictor of use in this study. 
These results are in line with the DMISM 
theory (DeLone & McLean 1992, 2003, 
2016) and the results of previous studies 
(Aldholay et al. 2020; Al-Fraihat et al. 2020; 
Marjanovic et al. 2016; Mohammadi 2015). 
However, information quality does not affect 
the use of e-learning significantly since the 
nature of e-learning is partially mandatory. It 
means that, to some extent, employees are 
still required to use the e-learning system 

even though the information provided was 
general knowledge and not directly relevant 
to their current job. Previous studies also 
show that the quality of information does not 
significantly affect system usage (Al-Fraihat 
et al., 2020; Aparicio et al., 2019; Chen, 
2010). 

System quality, information quality, ser-
vice quality, and system use are significant 
antecedents of user satisfaction in terms of 
user satisfaction. These results corresponded 
to the DMISM theory (DeLone & McLean 
1992, 2003, 2016) and results of the past re-
search (Al-Fraihat et al. 2020, Aldholay et 
al. 2020, Aldholay et al. 2018, Tam & 
Oliveira 2016). 

The expansion of the DMISM model with 
learning motivation variables is proved suc-
cessful in this study. Learning motivation is 
proven to be a significant predictor of both 
use and user satisfaction. Learning motiva-
tion is the factor that most influences the use 
of e-learning for employees in the public 
sectors. It is indicated by the path coefficient 
value of learning motivation to e-learning 
use which is the highest compared to other 
factors. These results are in line with the 
previous related research conducted by Chen 
& Kao (2012), Ramayah et al. (2012), 
Sawang et al. (2013). From the three dimen-
sions of learning motivation, learning 
achievement is the most significant predic-
tor, followed by professional advancement 
and influence of others. 

As for the net impact, DMISM theory 
states that it is influenced by system use and 
user satisfaction. The theory is supported in 
this research, while both use and user satis-
faction are proven as the significant anteced-
ents of net impact. Previous research has al-
so proven this relationship (Aldholay et al. 
2020, Aldholay et al. 2018, Al-Fraihat et al. 
2020, Aparicio et al. 2019, Cidral et al. 
2020). As for the effect size, in this study, 
user satisfaction is a more dominant predic-
tor compared to system use. User satisfac-
tion could explain 61% of the net impact, 
while system use could explain 27% of the 
net impact. Altogether, as shown in Table 3, 
this study's model can explain 66% variance 
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of system use, 88% variance of user satisfac-
tion, and 73% variance of net impact. 

 
Table 3.  R-Square Results 
 R-Square Independent Variables 
Use 66% System Quality, Infor-

mation Quality, Service 
Quality, Learning Motiva-
tion 

User Satis-
faction 

88% System Use, System Qual-
ity, Information Quality, 
Service Quality, Learning 
Motivation 

Net Impact 73% System Use, User Satis-
faction 

4 CONCLUSION 

In Society 5.0, technological innovation is 
implemented in various aspects, including in 
the employee's learning program. Therefore, 
e-learning as a part of human resources de-
velopment programs is adopted by many or-
ganizations, including public sectors. Being 
more than a learning tool, e-learning effec-
tiveness needs to be assessed to justify that 
organizations' investments in e-learning have 
fulfilled their purpose. 

This study has successfully proven the 
DMISM theory of e-learning in public or-
ganizations. To enrich the understanding, 
this study also proves the significant role of 
learning motivation as a factor affecting sys-
tem use and user satisfaction of e-learning. 
Hence, the results of this study may be a ref-
erence for management to improve the effec-
tiveness of e-learning in organizations in 
general and public organizations in particu-
lar. 

From a management perspective, several 
recommendations can be given based on the 
results of this study. First, this study offers a 
model for assessing the effectiveness of e-
learning in public sectors (use, user satisfac-
tion, and net impact) and which factors may 
substantially impact such success. Therefore, 
the organizations aimed to increase the ef-
fectiveness of e-learning should pay close at-
tention to these factors, i.e., increasing flexi-
bility of e-learning as one of the value 
propositions offered. Organizations may try 
to provide e-learning on various platforms, 

not just web-based e-learning, but also an in-
tegrated learning application that could be 
easily installed and accessed on the employ-
ees' mobile phone. Second, the public sector 
must create a good learning environment to 
engage employees in e-learning activities 
and foster employees' satisfaction with e-
learning. By doing so, it is expected that the 
effectiveness of e-learning would increase, 
as user satisfaction was found to be a signif-
icant antecedent of net impact. The employ-
ee who feels satisfied with e-learning pro-
grams also can share the positive experience 
with others. This, in turn, will increase other 
employees' learning motivation, as the influ-
ence of others also has a role in determining 
it. Therefore, maximizing user satisfaction 
with e-learning will increase e-learning's net 
impact and create a network effect for esca-
lation of e-learning use. Third, regarding the 
critical role of learning motivation for e-
learning effectiveness, organizations have to 
pay more attention to this part. It can be 
done through various ways, such as provid-
ing badges and enhancing the gamification 
experience on e-learning to give employees 
a sense of learning achievement. 

Future research is expected to investigate 
further the role of gamification as a determi-
nant of the effectiveness of e-learning. Gam-
ification has a promising future in e-
learning, not only because it can increase 
employee's learning motivation but also 
could affect employees' perceived enjoyment 
of e-learning, which is one of the variables 
used in the Technology Acceptance Model 
(TAM) (Davis 1989). Therefore, future re-
search could incorporate DMISM and TAM 
with the extending role of gamification.  
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