
Examining an e-learning system through the lens
of the information systems success model: Empirical
evidence from Italy

Özlem Efiloğlu Kurt1

Received: 6 May 2018 /Accepted: 28 September 2018 /Published online: 5 October 2018
# Springer Science+Business Media, LLC, part of Springer Nature 2018

Abstract
This study aims to examine an e-learning system based on student perceptions through
employing the Information Systems Success Model (IS Success Model). The study is
built on the assumption that system quality and information quality affect the system
use and user satisfaction and in turn system success. The survey data was collected
from 144 students who use an e-learning system at a public university in Rome, Italy.
The data was subject to PLS path-modeling analysis via Smart PLS 3.0. The empirical
results, which are drawn from the students’ self-reported perceptional evaluations about
the e-learning system confirm that whereas system quality has significant impact on
both system usage and user satisfaction, information quality has significant impact only
on user satisfaction. Moreover, the author also found that both user satisfaction and
system usage have positive and significant impacts on system success.
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Based on e-learning systems, the paper applies the Information System Success Model, which has been a
widely recognised theoretical model in the relevant literature. It aims at investigating the IS Success model
through the lens of students’ perspectives on e-learning systems by collecting survey data from students who
are registered for an e-learning system in a state university in Italy. This enables testing the model in a different
country and a new learning system in which students are taught only through online modules. This study offers
fresh insights about online learning systems which are being widely applied in today’s higher education
environment. Hence, this study fits well into the aims and scope of Education and Information Technologies
Journal.
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1 Introduction

Along with developments in information and communication technologies (ICT), e-
learning has emerged as a new paradigm in modern education system (Czerniewicz and
Brown 2009; McGill et al. 2014; Sun et al. 2008). Fallon and ve Brown (2003) defined
e-learning as any type of learning, teaching or educational activity, which is facilitated
by online networks based on computer and internet technologies. It can be considered
as an extension of the concept of distance learning which emerged in the mid-1980s
(Aparicio et al. 2017; Hassanzadeh et al. 2012). In parallel with wide spreading of
internet and also electronic devices enabling access to the internet, e-learning has been
widely used particularly in higher education all over the world (Cidral et al. 2018;
Freeze et al. 2010; Liaw et al. 2007; Zhang and Nunamaker 2003). Hence, there has
been a significant transition from traditional classrooms to e-learning systems at
universities’ undergraduate and graduate programs (Allen and Seaman 2016; Clayton
et al. 2018; McGill and Klobas 2009).

E-learning systems enable learning at anywhere and anytime and provide access to
information remotely. Additionally, its key feature of providing flexible and personal-
ized learning to learners makes e-learning a highly preferred learning platform among
students (Auld et al. 2010; Bhuasiri et al. 2012; Chiu and Wang 2008; Clayton et al.
2010, 2018; Marshall et al. 2012; Peña-Ayala et al. 2014; Viberg and Grönlund 2013).
Scholars have previously developed various theories including Davis (1989)’s the
technology acceptance model, the theory of reasoned action and the theory of planned
behaviour (Fishbein and Ajzen 1975) in order to understand and explain the
antecedent factors of the information systems success. In this vein, DeLone and
McLean (1992) conducted a review analysis covering the academic articles published
in the period of 1981–1987 and developed the information systems success model,
which offers a comprehensive framework for assessing the success of the information
systems (DeLone and Mclean 2004; Petter et al. 2012; Seddon and Kiew 1996;
Seddon 1997).

This study applies the IS success model to an e-learning system and aims to examine
the system from students’ perspectives. The paper is structured as follows. The
literature review section provides relevant body of the literature on the IS success
model and the components of the proposed model. Moreover, the hypothesized
relationships are introduced with their underlying theoretical discussions. The method-
ology section informs about the application of PLS-SEM and presents the analysis of
the measurement and structural models as well as hypothesis testing. The final section
presents the results of the study, which are further discussed by considering the
limitations of the study in the last section of the paper.

2 Literature review

The IS success model is considered one of the most successful theoretical frame-
works to explain and estimate system usage, user satisfaction and system success
(Guimaraes et al. 2009). There are six components in the basic IS success model:
(1) system quality, (2) information quality, (3) system usage, (4) user satisfaction,
(5) individual impact and (6) organizational impact. DeLone and McLean (1992)

1174 Education and Information Technologies (2019) 24:1173–1184



suggested that these six dimensions of the model are interrelated and hence should
be evaluated together rather than as independent items. System quality and
information quality affect system usage and user satisfaction both separately and
jointly. In addition, the amount of system usage can affect the degree of user
satisfaction in both directions. While usage and user satisfaction form the basis of
individual effectiveness, it is expected that individual performance will eventually
have some organizational impact (Petter et al. 2012). DeLone and McLean (2003)
proposed an updated IS success model by evaluating the rapid change in infor-
mation systems, especially web-based applications. Based on their previous work,
they incorporated the Bservice quality^ dimension. Hence, the updated model
included six dimensions: (1) information quality, (2) system quality, (3) service
quality, (4) usage/intention to use, (5) user satisfaction and (6) net benefits.
Information quality is a desired characteristic of system outputs such as adminis-
trative reports and web pages such as intelligibility, suitability and usability. The
system quality refers to the desired features of a system such as ease of use,
flexibility, and comprehensiveness. Service quality is the quality of the technical
support the system users receive. System use can be defined as the frequency or
the degree of the use of the system. User satisfaction is the degree to which users
are satisfied with the output they obtain from the system. Net benefits are the
contribution that the information system provides at the individual, group or
organizational level (Petter et al. 2008).

The IS success model has been widely used to assess the success of different specific
systems such as knowledge management, e-commerce, and ERP systems (DeLone and
Mclean 2004; Lin et al. 2006; Wang and Wang 2009). When an e-learning system is
considered as an information system, perceptions of users (i.e. students in higher
education) about the system and the quality of the information, which both affect
learning outputs, gain importance. Learning outcomes are influenced by user satisfac-
tion in an e-learning environment, which is a typical outcome measure for the IS
success model (Rossin et al. 2009). Feedback received in an e-learning environment is
considered as a measure of the quality of the information provided in a classroom. In
addition, the balance of skills and abilities necessary for an e-learning experience is also
used as a measure of the system quality. Information required by students varies across
different courses. This study aims to investigate how an e-learning information system
can facilitate transmission of necessary information to learners/students. As a model
extensively used in assessing different systems, the basic assumption of the IS success
model is user’s voluntariness. However, this assumption is incompatible in the contexts
where e-learning system is compulsory for a higher-education course. In this case,
students are required to use the system in order to complete their courses, rather than a
voluntary-based usage.

Learning activities in an e-learning environment are carried out through web-
based applications. DeLone and McLean (2003) argued that web-based applications
are well aligned with the updated IS success model. Therefore, in this study, the
examination of the success of an e-learning system was built on the updated IS
success model. The success of the system is likely to increase when learners
perceive the system as a useful tool in their learning experience. In this context,
the next sections introduce the components of the updated IS success model and the
hypothesised relationships.
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2.1 User satisfaction

User satisfaction is a measure of the successful interaction between an information
system and its users. User satisfaction is also defined as the level of learners’ beliefs
that the information system meets their needs. If a system meets the needs of the users,
the satisfaction from the system is very likely to be high. On the other hand, if a system
cannot provide the necessary information to users, satisfaction from the system is
expected to be low. Existing empirical research has demonstrated that frequently used
systems are associated with user satisfaction (Bharati 2003; Freeze et al. 2010). DeLone
and McLean (1992) found that user satisfaction has been widely used in measuring the
success of an information system. Since the use of an e-learning system is not
voluntary, success of the system must be linked to learning outcomes (Gill 2006). An
e-learning system will be perceived as successful if students are satisfied with the
system and its contributions to their learning activities. Accordingly, the hypothesis is
put forward as follows;

H1: User satisfaction positively affect system success.

2.2 System usage

System usage is an important construct in measuring system success (Van der Heijden
2004). System usage construct can also be operationalized as Bpossibility to use^ and
Bintention to use^. The amount of usage and frequency of usage can be given as
examples of this component. Moreover, according to DeLone and McLean (2003), the
nature, quality and suitability of system usage are important outputs. In this study,
system usage refers to nature and an extension of the use of an e-learning system.
System usage is likely to increase when the system is perceived as useful, but is likely
to decrease when it is perceived as useless (Freeze et al. 2010). In an e-learning system,
system usage is mandatory. However, students may think that system usage is benefi-
cial, or they can perceive that it will not have any impact on their learning experience.
In addition, if students see system usage as a contribution to the improvement of their
performance in the classroom, then the e-learning system is likely to be perceived to be
successful. Accordingly, the hypothesis is put forward as follows;

H2: System usage positively affects system success.

2.3 System quality

System quality refers to perception of user about a system. System quality in an e-
learning environment is measured by the level of different software applications
designed for user needs and hardware provided to users. If a user is not aware of
network and internet requirements of an e-learning system, it will not be possible for
her/him to use the e-learning system. A high-quality e-learning system has character-
istics such as availability, usability, ease of learning and rapid access. In addition, a
successful e-learning system should be user-friendly and provide useful feedback to

1176 Education and Information Technologies (2019) 24:1173–1184



learners (Guimaraes et al. 2009; Halawi et al. 2008). DeLone and McLean (2003)
argued that system quality has a positive impact on user satisfaction. Especially in e-
learning systems where system use is mandatory, user satisfaction becomes more
important and confronts as an obstacle to be overcome in order to consider the system
as successful. Accordingly, the hypotheses are put forward as follows;

H3: System quality positively affects system usage.
H4: System quality positively affects user satisfaction.

2.4 Information quality

Information quality is generally expressed as quality of information generated by a
system. Desired characteristics of an information system are accuracy, precision,
validity, reliability, suitability and intelligibility. In an e-learning system, features such
as the correctness of information, content needs, and the ability to transfer information
in a timely manner gain more importance (Swaid and Wigand 2009). In addition,
information quality is highly related to e-learning system content. It is important to
provide necessary information about the purpose of the course to students before
starting the course. Student satisfaction is also related to feedback given to students
by the system (Rossin et al. 2009). An e-learning environment that is designed for the
needs of learners and the content management system’s usage is likely to positively
impact learning outcomes and user satisfaction. Accordingly, the hypotheses are put
forward as follows;

H5: Information quality positively affects system usage.
H6: Information quality positively affects user satisfaction.

The proposed conceptual model and hypothesized relationships are presented in Fig. 1.
System quality in the model refers to the perception of a user about the performance of
the system. The information quality refers to the system output quality. The system
usage refers to the degree of the usage of a system, and user satisfaction is the successful
interaction between the system and its users. System success also explains that the
system is perceived as useful by the users (Freeze et al. 2010; Mohammadi 2015).

User
Sa�sfac�on

System
Success

System
Quality

Informa�on
Quality

System
Usage

H3

H4

H5

H6

H2

H1

Fig. 1 Research model
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3 Methods

3.1 Study sample and data collection

The constructs in the model are measured through borrowing items from the relevant
existing scales in the literature. The measures for system quality, information
quality, system usage, user satisfaction and system success are adapted from the
study of Freeze et al. (2010). All items are measured in 5-items Likert Scale (1 =
strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, 5 = strong-
ly agree). The online survey was conducted with 144 students of a state university in
Rome, Italy, who use e-learning system. The constructs are measured with the
students’ self-reported perceptional evaluations about the e-learning system they
use for their studies. The survey was conducted in Italian and available online over
14 months to be filled by the students. The questionnaire was initially sent to 1000
students who were registered in the e-learning system and they were repeatedly
reminded for participating to the survey.

The university, which is under focus in this research, provides distance-learning
courses at both undergraduate and graduate levels. The university started its distance
learning programs in 1996 and has been using Moodle as learning management system.
Information about each program (i.e. duration of the course, level of the course, course
co-ordinator etc.) can be accessed on the university’s distance learning website. Course
contents are published only in Italian. The system provides access to web seminars by
using their username and passwords in addition to the courses. Students are required to
register and choose an available date in advance for each course’s exam. Although the
courses are generally made available to students with a fee, some courses are provided
for free.

3.2 Sample characteristics

Table 1 presents the descriptive statistics. Students mostly access to online courses via
using their laptops. The table also shows the students’ daily use of internet. Out of 144
respondents, 83.3% of the students are female and 16.7% are male.

Data availability Dataset and survey questions are available upon request.

4 Results

PLS path modelling was applied for the data analysis. PLS is particularly suitable for
structural measurement models with small sample sizes and explorative research
aiming to test and validate models (Hair et al. 2012; Henseler et al. 2009; Ringle
et al. 2012). Considering the relatively small sample size (n = 144), PLS path modelling
was chosen as the most appropriate for the data analysis. A two-stage analysis approach
was followed; started with the measurement model assessment to confirm the validity
and reliability, and then run the structural model analysis (Hair et al. 2012). The data
was analysed by using SmartPLS 3.0 (Ringle et al. 2014).
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4.1 Measurement model results

Internal reliability was assessed by using composite reliability (CR) and Cronbach’s
alpha. All CR values are above 0.8 ranging from 0.830 to 0.943, which shows that all
constructs demonstrate sufficient reliability (Hair et al. 2017; Nunnally and Bernstein
1994). Cronbach’s alpha values of the constructs, except system usage, are above 0.7
ranging from 0.844 to 0.880 (Fornell and Larcker 1981; Nunnally 1978). The system
usage construct as an alpha value of 0.592, which is considered within the acceptable
range (Loewenthal 2001). The absolute standardized first-order outer loadings ranged
from 0.624 to 0.950; all items are above 0.5 with most items exceeding the value of 0.7
(Chin 1998; Fornell and Larcker 1981). The items SU2 and US1r were omitted as the
outer loadings were below 0.5.

The validity of the measurement model was examined by using convergent and
discriminant validities. All constructs showed AVE values greater than 0.5, ranging from
0.617 to 0.893, confirming convergent validity (Fornell and Larcker 1981). Discriminant
validity was examined with Fornell-Larcker Criterion. The results presented in table
confirm discriminant validity as the square roots of AVE of each construct are higher
than cross-loadings (Fornell and Larcker 1981; Hair et al. 2010) (Table 2).

4.2 Structural model results

The structural model was assessed after confirming the reliability and validity of the
measurement model. The predictive power of the model was evaluated with R2 scores.
The R2 values of system success, user satisfaction and system usage are 0.617, 0.539,
and 0.440, respectively, which are all above a moderate level (Cohen 1988; Ringle et al.
2012). The effect size f-squared is evaluated in order to examine the impact of an
independent latent variable on a dependent latent variable (Chin 2010). The effect size
of system usage on system success (0.052) is found to be at the small level. The effect
size of user satisfaction on system success (0.831) is found to be at the large level.

A bootstrapping technique, which allowed assessing the significance of path coefficients
was employed (Henseler et al. 2009). A resampling bootstrapping (5000 resamples) of 144

Table 1 Descriptive statistics

N % N %

Gender Daily use of internet

Female 120 83.3 Less than 1 h 7 4.9

Male 24 16.7 1–2 h 32 22.2

Total 144 100 2–3 h 28 26.4

3–4 h 20 16.0

Access to courses with Frequency 4–5 h 23 9.3

Desktop Computer 82 5–6 h 10 6.9

Laptop Computer 124 6–7 h 3 2.1

Tablet 81 More than 7 h 11 7.6

Smart Phone 46
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observationswas run. The path coefficient from system quality to system usage is 0.562 (t=
5.393, p < 0.001), which supports H3. The path coefficient from system quality to user
satisfaction is 0.512 (t = 5.614, p < 0.001), which supports H4. The path coefficient from
information quality to system usage is 0.134 (t= 1.209, p = 0227), which does not support
H5. The path coefficient from information quality to user satisfaction is 0.278 (t= 2.960,
p < 0.01), which supports H6. The path coefficient from system usage to system success is
0.169 (t= 2.314, p < 0.05), which supports H1. The path coefficient from user satisfaction to
system success is 0.678 (t = 13.118, p < 0.001), which supports H2 (Table 3 and Fig. 2).

5 Discussion and conclusion

The use of technology in learning environments has increased in parallel with techno-
logical developments. Technological devices nowadays provide a flexible learning
environment through alleviating time and spaces barriers. Accordingly, studies aiming
to facilitate the use and development of e-learning systems have gained importance.
This study investigated an e-learning system based on the IS success model (DeLone
and McLean 2003) through using student perspectives.

An e-learning system used in a state university in Italy is evaluated through applying
the IS success model’s key components; system quality, information quality, system
usage, user satisfaction and system success. The results obtained through applying
PLS-SEM analysis demonstrated that system quality has positive and significant impact

Table 2 Discriminant validity; Fornell-Larcker Criterion

Mean S.D 1 2 3 4 5

1. Information quality 3.86 .65 0.790

2. System quality 3.85 .68 0.701 0.785

3. System success 3.87 .60 0.705 0.686 0.833

4.System usage 3.74 .74 0.528 0.656 0.546 0.842

5. User satisfaction 3.91 .77 0.637 0.707 0.772 0.555 0.945

Table 3 Assessment of the structural model

Hypotheses Standardized
coefficient

T-Statistics 95% BC
confidence
interval

Statistically
significant?

H1: User satisfaction - > System success 0.678*** 13.118 (−0.072, 0.36) Yes

H2: System usage - > System success 0.169* 2.314 (0.1, 0.466) Yes

H3: System quality - > System usage 0.562*** 5.393 (0.324, 0.68) Yes

H4: System quality - > User satisfaction 0.512*** 5.614 (0.348, 0.757) Yes

H5: Information quality - > System usage 0.134 1.209 (0.576, 0.781) No

H6: Information quality - > User satisfaction 0.278** 2.96 (0.012, 0.299) Yes

***, p < 0.001; **, p < 0.01; *, p < 0.05
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on both system usage and user satisfaction. Regarding system quality, it can be argued that
the features of the system such as its continuous accessibility, interactive and user-friendly
interface increase system usage and lead to higher user satisfaction. The results also show
that information quality has a significant impact only on user satisfaction. This confirms
that students believe the system provides the necessary information to them clearly and
significantly, which in turn increase their satisfaction with the system. Additionally, both
system usage and user satisfaction have positive and significant impact on system success.
Whereas the impact of system usage on system success is weak, user satisfaction
significantly affects system success. This can confirm that students are satisfied with the
system and its contribution to their learning experience and hence considering the system
as successful. The high degree of explanatory power of system success (R2 = 0.617)
confirms the success of the model in explaining the factors affecting system success. R2

values of user satisfaction (0.539) and system usage (0.440) also confirm importance of
system quality and information quality for high levels of user satisfaction and system
usage. The findings are in line with the results of the work done by Freeze et al. 2010.

The finding of the present research suggests that the features of the e-learning system
affect system success. In addition to system characteristics, investigating readiness of
students to e-learning, study discipline and other cognitive factors is important to
understand the reasons for preferring e-learning systems by students. Instructor and
content developers can also be included in research sample to deeply understand the
factors affecting system success from different perspectives. Future studies can include
other factors such as service quality and net benefits in the model. Service quality can
be considered as technology support provided by the university and accessibility of the
instructors in the content of e-learning system. Net benefits can be considered as factors
that can enhance students’ learning experiences.

As any other research, this study has certain limitations. The results are derived from a
sample of students from a single state university in Italy. This model can be tested in other
contexts such as private universities, universities in other countries and also different e-
learning systems. It is also important to investigate the role of cultural context in e-learning
experiences. Hence, comparative studies would be particularly useful. Moreover, this
research applies a cross-sectional approach; future longitudinal studies are also encouraged.

Fig. 2 Assessment of the structural model
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This study relies on subjective measures, as the underlying data was derived by
asking the students’ self-reported perceptions on the e-learning tool that is compulsory
for their studies. This approach provides important understanding about the success of
the focal e-learning tool from the users’ perspectives, as the education systems cannot
be measured in isolation. However, the author also calls for future research, which can
test the model or e-learning system success with objective measures and data.
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Appendix

Table 4 The survey items in english

ITEM

System quality SQ1: The system is always available.

SQ2: The system is user-friendly.

SQ3: The system provides interaction between users and the system.

SQ4: The system has attractive features that appeal to users.

SQ5: The system provides high-speed information access.

Information quality IQ1: The system provides information that is exactly what you need.

IQ2: The system provides information that is relevant to learning.

IQ3: The system provides sufficient information.

IQ4: The system provides information that is easy to understand.

IQ5: The system provides up-to-date information.

System usage SU1: I frequently use the system.

SU2: I depend upon the system

SU3: I only use the system when it is absolutely necessary for learning.

User satisfaction US1: I do not have a positive attitude or evaluation about the way the system functions.

US2: I think the system is very helpful.

US3: Overall, I am satisfied with the system.

System success SS1: The system has a positive impact on my learning.

SS2: Overall, the performance of the system is good.

SS3: Overall, the system is successful.

SS4: The system is an important and valuable aid to me in the performance of my
class work.

1182 Education and Information Technologies (2019) 24:1173–1184



Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

References

Allen, I. E., & Seaman, J. (2016). Online report card: Tracking online education in the United States. Babson
survey research group.

Aparicio, M., Bacao, F., & Oliveira, T. (2017). Grit in the path to e-learning success. Computers in Human
Behavior, 66, 388–399.

Auld, D. P., Blumberg, F. C., & Clayton, K. (2010). Linkages between motivation, self-efficacy, self-regulated
learning and preferences for traditional learning environments or those with an online component. Digital
Culture & Education, 2(2), 128–143.

Bharati, P. (2003). People and information matter: Task support satisfaction from the other side. The Journal of
Computer Information Systems, 43(2), 93–102.

Bhuasiri, W., Xaymoungkhoun, O., Zo, H., Rho, J. J., & Ciganek, A. P. (2012). Critical success factors for e-
learning in developing countries: A comparative analysis between ICT experts and faculty. Computers &
Education, 58(2), 843–855.

Chin, W. W. (1998). The partial least squares approach to structural equation modeling. In G. A. Marcoulides
(Ed.), Modern methods for business research (pp. 295–336). New York: Taylor & Francis Group.

Chin, W. W. (2010). How to write up and report PLS analyses. In V. Esposito Vinzi, W. W. Chin, J. Henseler,
& H. Wang (Eds.), Handbook of partial least squares: Concepts, methods and applications (pp. 655–
690). Berlin, Heidelberg: Springer.

Chiu, C. M., & Wang, E. T. (2008). Understanding web-based learning continuance intention: The role of
subjective task value. Information & Management, 45(3), 194–201.

Cidral, W. A., Oliveira, T., Di Felice, M., & Aparicio, M. (2018). E-learning success determinants: Brazilian
empirical study. Computers & Education, 122, 273–290.

Clayton, K., Blumberg, F., & Auld, D. P. (2010). The relationship between motivation, learning strategies and
choice of environment whether traditional or including an online component. British Journal of
Educational Technology, 41(3), 349–364.

Clayton, K. E., Blumberg, F. C., & Anthony, J. A. (2018). Linkages between course status, perceived course
value, and students’ preference for traditional versus non-traditional learning environments. Computers &
Education, 125, 175–181.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale: Lawrence
Erlbaum.

Czerniewicz, L., & Brown, C. (2009). A study of the relationship between institutional policy, organisational
culture and e-learning use in four south African universities. Computers & Education, 53(1), 121–131.

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information
technology. MIS Quarterly, 13(3), 319–340.

DeLone, W. H., & McLean, E. R. (1992). Information systems success: The quest for the dependent variable.
Information systems research, 3(1), 60–95.

Delone, W. H., & McLean, E. R. (2003). The DeLone and McLean model of information systems success: A
ten-year update. Journal of management information systems, 19(4), 9–30.

DeLone, W. H., & Mclean, E. R. (2004). Measuring e-commerce success: Applying the DeLone & McLean
information systems success model. International Journal of Electronic Commerce, 9(1), 31–47.

Fallon, C., & ve Brown, S. (2003). E-learning standards: A guide to purchasing, Developing and deploying
Standarts-conformant E-learning. Florida: CRC Press.

Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention and behavior: An introduction to theory and
research. Boston: Reading, MA: Addison-Wesley.

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable variables and
measurement error. Journal of Marketing Research, 18(1), 39–50. https://doi.org/10.2307/3151312.

Freeze, R. D., Alshare, K. A., Lane, P. L., & Wen, H. J. (2010). IS success model in e-learning context based
on students' perceptions. Journal of Information Systems Education, 21(2), 173.

Gill, G. (2006). Asynchronous discussion groups: A use-based taxonomy with examples. Journal of
Information Systems Education, 17(4), 373.

Guimaraes, T., Armstrong, C. P., & Jones, B. M. (2009). A new approach to measuring information systems
quality. The Quality Management Journal, 16(1), 42–51.

Education and Information Technologies (2019) 24:1173–1184 1183

https://doi.org/10.2307/3151312


Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2010). Multivariate data analysis - a global
perspective (7th ed.). Upper Saddle River: Pearson.

Hair, J. F., Sarstedt, M., Pieper, T. M., & Ringle, C. M. (2012). The use of partial least squares structural
equation modeling in strategic management research: A review of past practices and recommendations for
future applications. Long Range Planning, 45(5), 320–340. https://doi.org/10.1016/j.lrp.2012.09.008.

Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M. (2017). A primer on partial least squares structural
equation modeling (PLS-SEM) (2nd ed.). Thousands Oak: Sage Publications.

Halawi, L. A., McCarthy, R. V., & Aronson, J. E. (2008). An empirical investigation of knowledge
management systems' success. The Journal of Computer Information Systems, 48(2), 121–135.

Hassanzadeh, A., Kanaani, F., & Elahi, S. (2012). A model for measuring e-learning systems success in
universities. Expert Systems with Applications, 39(12), 10959–10966.

Henseler, J., Ringle, C. M., & Sinkovics, R. R. (2009). The use of partial least squares path modeling in
international marketing. In R. R. Sinkovics & P. N. Ghauri (Eds.), Advances in international marketing
(Vol. 20, pp. 277–320). Bingley: Emerald.

Liaw, S. S., Huang, H. M., & Chen, G. D. (2007). Surveying instructor and learner attitudes toward e-learning.
Computers & Education, 49(4), 1066–1080.

Lin, H.-Y., Hsu, P.-Y., & Ting, P.-H. (2006). ERP systems success: An integration of IS success model and
balanced scorecard. Journal of Research and Practice in Information Technology, 38(3), 215–228.

Loewenthal, K. M. (2001). An introduction to psychological tests and scales: Psychology Press.
Marshall, J., Greenberg, H., & Machun, P. A. (2012). How would they choose? Online student preferences for

advance course information.Open Learning: The Journal of Open, Distance and e-Learning, 27(3), 249–263.
McGill, T. J., & Klobas, J. E. (2009). A task–technology fit view of learning management system impact.

Computers & Education, 52(2), 496–508.
McGill, T. J., Klobas, J. E., & Renzi, S. (2014). Critical success factors for the continuation of e-learning

initiatives. The Internet and Higher Education, 22, 24–36.
Mohammadi, H. (2015). Investigating users’ perspectives on e-learning: An integration of TAM and IS

success model. Computers in Human Behavior, 45, 359–374.
Nunnally, J. (1978). Psychometric methods. New York: McGraw-Hill.
Nunnally, J. C., & Bernstein, I. (1994). The assessment of reliability. Psychometric Theory, 3(1), 248–292.
Peña-Ayala, A., Sossa, H., & Méndez, I. (2014). Activity theory as a framework for building adaptive e-

learning systems: A case to provide empirical evidence. Computers in Human Behavior, 30, 131–145.
Petter, S., DeLone, W., & McLean, E. (2008). Measuring information systems success: Models, dimensions,

measures, and interrelationships. European Journal of Information Systems, 17(3), 236–263.
Petter, S., DeLone, W., & McLean, E. R. (2012). The past, present, and future of" IS Success". Journal of the

Association for Information Systems, 13(5), 341–362.
Ringle, C. M., Sarstedt, M., & Straub, D. (2012). Editor's comments: A critical look at the use of PLS-SEM in

MIS quarterly. MIS Quarterly (MISQ), 36(1), iii–xiv.
Ringle, C. M., Wende, S., & Becker, J.-M. (2014). SmartPLS 3. Hamburg: SmartPLS.
Rossin, D., Ro, Y. K., Klein, B. D., & Guo, Y. M. (2009). The effects of flow on learning outcomes in an

online information management course. Journal of Information Systems Education, 20(1), 87.
Seddon, P. B. (1997). A respecification and extension of the DeLone and McLean model of IS success.

Information Systems Research, 8(3), 240–253.
Seddon, P., & Kiew, M. Y. (1996). A partial test and development of DeLone and McLean’s model of IS

success. Australasian Journal of Information Systems, 4(1). https://doi.org/10.3127/ajis.v4i1.379.
Sun, P. C., Tsai, R. J., Finger, G., Chen, Y. Y., & Yeh, D. (2008). What drives a successful e-learning? An

empirical investigation of the critical factors influencing learner satisfaction. Computers & Education,
50(4), 1183–1202.

Swaid, S. I., & Wigand, R. T. (2009). Measuring the quality of e-service: Scale development and initial
validation. Journal of Electronic Commerce Research, 10(1), 13.

Van der Heijden, H. (2004). User acceptance of hedonic information systems. MIS Quarterly, 28, 695–704.
Viberg, O., & Grönlund, Å. (2013). Cross-cultural analysis of users' attitudes toward the use of mobile devices

in second and foreign language learning in higher education: A case from Sweden and China. Computers
& Education, 69, 169–180.

Wang,W.-T., &Wang, C.-C. (2009). An empirical study of instructor adoption of web-based learning systems.
Computers & Education, 53(3), 761–774.

Zhang, D., & Nunamaker, J. F. (2003). Powering e-learning in the new millennium: An overview of e-learning
and enabling technology. Information Systems Frontiers, 5(2), 207–218.

1184 Education and Information Technologies (2019) 24:1173–1184

https://doi.org/10.1016/j.lrp.2012.09.008
https://doi.org/10.3127/ajis.v4i1.379

	Examining an e-learning system through the lens of the information systems success model: Empirical evidence from Italy
	Abstract
	Introduction
	Literature review
	User satisfaction
	System usage
	System quality
	Information quality

	Methods
	Study sample and data collection
	Sample characteristics

	Results
	Measurement model results
	Structural model results

	Discussion and conclusion
	Appendix
	References


