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Abstract 
 

Researchers face a severe challenge when measuring and evaluating the success of information systems. After DeLone 
and McLean proposed the Information System (IS) success model, it became an important topic of interest. Since then, 

updates of the model have been proposed, as well as other models for measuring IS success. The rapid growth of e-
learning system usage in the last few years led to high popularity in research on IS success models in the context of e-

learning. However, as far as we are aware, there are no literature studies on IS success models in the context of e-

learning. This study uses a systematic literature review to examine different approaches to measuring IS success in the 
context of e-learning. The results show that in most cases, e-learning system success was investigated by applying the 

DeLone and McLean IS success model, Technology Acceptance Model (TAM), by Davis, as well as proposed new 
hybrid models, which are a mix of multiple models. The biggest shortcoming in the literature is the lack of longitudinal 

research. The results of this study will add to the existing knowledge of past studies, which have incorporated the IS 
success in the e-learning context. 

 
Keywords: Information Systems Succes Measurement; E-Learning; Systematic Literature Review; Models for 

Measurement Success; 
 

1. Introduction  

 
Advances in technology development and innovations led to a high growth rate of information systems utilisation in 

all facets of life. One of the aspects that have been significantly emphasised in recent years is the use of technology in 

learning, especially in the context of e-learning systems. Nowadays, in order to keep competitiveness, one of the critical 

advantages of higher education institutions could be the usage of technology in education, as well as information 

systems. For these systems to thrive, they need to be evaluated. Researchers face a severe challenge when measuring 

and evaluating the success of information systems. Various models have been proposed for measuring IS success. 

 

This study uses a systematic literature review by Kitchenham [1] to examine different approaches to measuring 

information systems (IS) success in the context of e-learning. 
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The paper is organised as follows. In Section 2, information system success measurement models are described, as 

well as the e-learning concept. Systematic literature review (SLR) methodology alongside with the planning and 

conducting the review phase employed in the current study are presented in Section 3. Following that, in Section 3 are 

reported the SLR results, and their discussion is given in Section 4. Section five concludes the study, its limitations, and 

suggests future researches.  

2. Background and Related Work 

 
Keen [2] described the mission of IS as: "the effective design, delivery, use, and impact on information technologies 

in organisations and society. The term 'effective' seems key." Based on Keen's view of information systems, the 

evaluation of the "effectiveness" or "success" of information systems is an essential aspect of the information systems 

field in both research and practice. 

 

For the past thirty years, researchers have been debating the success of information systems. The research began 

with the DeLone and McLean IS Success Model. DeLone and McLean [3] proposed the IS Success Model in 1992. 

Based on the six measures: system quality, information quality, use, user satisfaction, individual impact, and 
organisational impact. Over time many researchers proposed modifications of this model. They also suggested other 

levels of IS impact. Based on these suggestions, in 2003. DeLone and McLean [4] proposed the updated IS Success 

Model, where they grouped all the impact measures into a category called "Net Benefits". The proposed model is shown 

in Fig. 1. 

 

 
 

Fig. 1 – Updated DeLone and McLean IS Success Model [4] 

Numerous scientists and researchers have examined the success of various information systems, such as the Internet 

presentation [5], knowledge management system [6], e-government system [7], and industrial systems [8], as well as e-

learning systems in educational institutions [9].  

 

The success of the information system is, in most cases, very subjectively defined. For example, from the user's 

point of view, a successful information system is one that responds quickly to requirements, an information system that 
improves the performance of users work. The view of the success of the information system depends on its 

stakeholders. For example, organisations view the success from the aspect of profit, the realisation of competitive 

advantage, or how users accept it. If users do not accept the information system, it will be challenging to use it in order 

to contribute to business improvement.  

 

In the last few years many researchers conducted different studies in field of measuring the success of e-learning 

systems by using different models or developing new ones. In this paper, those publications will be presented. 

 

The implementation of information systems comes with a certain risk. In order to reduce it, it is necessary to act 

preventively in order to find weaknesses. Most often, weaknesses of implemented IS are related to the limitations of the 

company in the terms of lack of competent staff, time or money [10].  
 

Information technology (IT) has become the key tool which affects efficiency and competitiveness of an 

organisation. It is most commonly used to gather information which is useful in making business strategies and 

decisions. Significance of information technology usage can be emphasized with a fact that companies became so 

dependent on it that they are often referred as “information organisation” [11]. IT is the fundamental tool of many 

organizations' strategies and key factor that enable their efficient work and their competitiveness in the market. It helps 

in gathering data and creating information that is useful in making business decisions. IT today becomes a strategic 

element in the development of the organization and the society in general., Today, the organizations become so 

dependent on information processes, flow of information and the application of modern technologies that they can 

rightly be called an "information organizations". 
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3. Methodology 

 
Research goal was to gather insightful information about information systems success models which are used in 

order to measure success of the e-learning systems. In order to conduct this literature review, we used guidelines by 
Kitchenham, B. [1]. The literature review is focused on a set of research questions, as well as inclusion and exclusion 

criteria. 

3.1. Planning the Review 

The initial stage of the review planning phase should be the elaboration of the systematic need for the literature 

review in a particular subject [1]. To present the need and the motivation for conducting the SLR, authors should review 

the existing literature on the relevant topic. Accordingly, no explicit, systematic literature reviews are presenting the 

information systems success measurement in the context of e-learning. 

 

Based on the guidelines from Kitchenham [1] the following research questions are formulated: 

 

RQ1: Which models are the pillars in the field of measuring e-learning information system success? 
RQ2: Are there any proposed new models that can be applied? 

RQ3: Are there any studies that examine the success of different e-learning information systems? 

 

For this literature review, the following databases were searched: 

 

 Scopus, 

 Web of Science, and 

 Google Scholar. 

 

Elsevier's Scopus is the largest abstract and citation database of peer-reviewed literature. Web of Science provides 

access to reliable, integrated, and multidisciplinary research connected through linked content citation metrics from 
multiple sources within a single interface. Google Scholar is a web search engine that indexes different types of 

literature. 

 

Search terms defined for search in these databases are presented below: 

 

("Information system success" 

 OR  

"Information system success model" 

OR 

"Information system success measurement model") 

AND 

("Higher education" OR College OR University) 
AND 

(E-Learning OR "Online learning" OR "Web-based Learning") 

AND  

PUBYEAR>2008 

AND  

Language=" English" 

 

The inclusion criteria defined for this review are: 

 

IC1: Paper has to present a study on using IS success models with the purpose of measuring existing e-learning systems 

success or developing a new IS success model that measures e-learning system success. 
IC2: The publication has to include detailed information about the developed model or procedure. 

 

Exclusion criteria defined for the review are: 

 

EC1: Duplicate papers found in different databases should be removed. 

EC2: If one author has more than one paper regarding the same approach, only one paper should be included in the 

review. 

EC3: If a paper is focused only on information system success, but not in the context of e-learning, the paper should be 

removed. 

For this literature review, the data extraction strategy was developed. 
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For each primary study, the following features will be extracted in order to answer the research questions: 

 

1. Publication year and source type; 

2. Used/adjusted/developed model; 

3. Feasibility and applicability of the approach; 

4. Genericity of the approach and information systems; and 

5. Applicability for non-experts. 

3.2. Conducting the Review 
 

The first activity of conducting the review phase is the identification of the research, i.e., primary studies that will be 

included in the systematic literature review. Primary studies are identified in accordance with inclusion and exclusion 

criteria, defined in the review protocol. The search flow is presented in Table 1. 

 

Resource Results found Duplicated content Initial selection Final selection 

Scopus 734 324 58 20 

Web of Science 454 211 31 15 

Google Scholar 873 521 23 10 

 

Table 1. Flow of the exclusion and inclusion process 

 

Criteria followed for inclusion and exclusion are defined in the previous section of this paper. After applying the 

previously defined search string to seek through databases, identification resulted in 2061 primary studies, summary. At 

the screening stage, the first step was to remove the duplicated records from different databases, where 1056 duplicates 

were found, and they were excluded from further research. Based on the second exclusion criteria, 11 papers were 

excluded from the selection. By applying third exclusion criteria, we excluded 56 papers, since they presented 
information systems success measurement and models, but not in the context of e-learning. In the end, 45 primary 

studies are included for the final analysis in the review. 

 

Data Extraction and Summarisation 

 

Primary studies which are selected in the previous phases of the systematic literature review are summarised and 

presented in the following chapter using the data extraction strategy. The analysis of selected papers is complemented 

with tables and graphs which allow visual representation of primary studies based on the data extraction criterion. 

 

Nearly all of the reviewed primary studies were carried out in the last ten years, while only two of them were 

conducted in 2009. As is displayed in Table 2, the majority of the papers were published in the last five years (73%). 
This data is visually represented in Fig. 2. Two peaks in the number of conducted studies per year happened, first in 

2012 and second in 2018, which can be seen in the line diagram and in Table 2.  

 

Year Primary studies 
Number of 

studies 
% 

2009 [12], [13] 2 4 

2010 [14], [15] 2 4 

2011 [16] 1 2 

2012 [17], [18], [19], [20], [21], [22] 6 13 

2013  0 0 

2014 [23], [24] 2 4 

2015 [25], [26], [27], [28] 4 10 

2016 [29], [30], [31], [32], [33] 5 11 

2017 [34], [35], [36], [37], [38] 5 11 

2018 [39], [40], [41], [42], [43], [44], [45], [46], [47] 9 20 

2019 [48], [49], [50], [51] 4 10 

2020 [52], [53], [54], [55], [56] 5 11 

 

Table 2. Distribution of primary studies per year 
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Fig. 2. Visual representation of distribution of primary studies per year 

Source types of the primary studies are presented in Table 3, showing that a majority of the papers (96%) were 

published as journal articles while the rest of them (papers [51] and [21]) were conference papers.  

 

Source type Primary studies 
Number of 

studies 
% 

Journal article 

[52], [53], [44], [34], [54], [48], [40], [49], [41], [29], [50], [30], [42], 

[35], [36], [55], [43], [44], [25], [17], [56], [16], [26], [31], [12], [27], 
[23], [45], [46], [18], [37], [47], [32], [14], [28], [13], [24], [15], [33], 

[19], [20], [38], [22] 

43 96 

Conference paper [51], [21] 2 4 

 

Table 3. Source types of primary studies 

Studies that were selected in the systematic literature review process can also be observed from the aspect of 

research type and methodology used to conduct those researches. Primary studies grouped by the research type, which 

was used on the one hand, and the methodology that was used to carry out those studies, on the other hand, are shown in 

Table 4. Only two of the studies ([29] and [43]) can be categorised as theoretical researches. It is also noticeable in the 

table that these two studies used neither quantitative nor qualitative methods.  
 

Remaining 43 papers are viewed as empirical researches. The results show that 89% of the reviewed studies were 

carried out as quantitative research, while 7% was conducted as mixed research (both quantitative and qualitative 

methods were used).  

 

Research 

type 

Primary studies by methodology Number of 

studies 
% 

Quantitative Mixed N/A 

Empirical 

[52], [53], [39], [34], [54], [48], [40], [49], 

[41], [50], [30], [42], [35], [36], [55], [44], 

[51], [25], [16], [26], [31], [12], [27], [23], 

[45], [46], [18], [37], [47], [32], [14], [28], 

[13], [24], [15], [33], [19], [20], [38], [21] 

[17], [56], 

[22]  
43 96 

Theoretical 
  

[41], [43] 2 4 

 

Table 4. Research types of primary studies 

Distribution of the papers based on the type of model that was used for information system success testing is shown 

in Table 5. Table analysis shows that most of the research was conducted with the usage of the Information Systems 

Success Model (ISSM), which was initially introduced by DeLone and McLean in 1992 [3] and later updated in 2003 

by the same authors [4]. Almost 27% of the papers (12 of 45 in total) were based on this individual model while, at the 
same time, 25% of them (11 of 45 in total) suggested extensions of the basic model with the introduction of new, 

mediating, variables and factors that can affect the success of an information system for e-learning. This observed result 

shows that more than half of the conducted studies (52%) were based just on DeLone's and McLean's model. On the 

other hand, as much as 44% of the primary studies proposed a new model which combines variables and factors from 

different pillar models to overcome the limitations of those models. There were two of the selected papers, which 

suggested a completely new model for measuring the success of an e-learning information system – [52] and [30]. 
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 Primary studies 
Number of 

studies 
% 

ISSM 

Basic model [53], [34], [54], [25], [56], [16], [31], [37], [28], [15], 

[20], [22] 
12 

52 
Extended 

model 

[48], [35], [36], [55], [27], [45], [46], [47], [32], [24], 

[21] 
11 

Combined model 
[39], [40], [49], [41], [29], [50], [42], [43], [44], [51], 

[17], [26], [12], [23], [18], [14], [13], [33], [19], [38] 
20 44 

New model [52], [30] 2 4 

 

Table 5. Distribution of primary studies based on the type of model that was used 

In most of the reviewed papers which proposed a combined model, a model was the result of a combination of 

variables from ISSM and Technology Acceptance Model (TAM) – 39% and 35%, respectively. Some of the papers also 

combined the variables from the Task-technology fit model and UTAUT (the Unified Theory of Acceptance and Use of 

Technology) with previously mentioned models, where each of these models was represented by 6%. These models are 

followed by TPB (Theory of Planned Behaviour), Affinity theory, and Self-efficacy theory with the participation of 4% 

by each theory. Only one of the papers ([38]) proposed a combined model that did not use the variables from the ISSM. 

Similarly, only one of the reviewed studies used variables and factors from the Cultural dimension theory.  

 

The percentage share of each of the previously mentioned models in combined models of all reviewed primary 

studies is shown in Fig. 3, while participation of these models in combined models per study is presented in Table 6. 

 

Primary 

study 
ISSM TAM UTAUT 

Task-

technology fit 
TPB 

Affinity 

theory 

Cultural 

dimension 

theory 

Self-efficacy 

theory 

[39] X X 
      

[40] X X 
      

[49] X X 
      

[41] X X 
      

[29] X 
  

X 
    

[50] X X X 
     

[42] X X 
   

X 
  

[43] X X X X 
    

[44] X X 
    

X 
 

[51] X X 
      

[17] X 
  

X 
    

[26] X 
 

X 
     

[12] X X 
      

[23] X X 
   

X 
  

[18] X X 
     

X 

[14] X X 
      

[13] X X 
      

[33] X X 
     

X 

[19] X X 
  

X 
   

[38] 
 

X 
  

X 
   

Number of 

studies 
19 17 3 3 2 2 1 2 

% 39 35 6 6 4 4 2 4 

 

Table 6. The percentage share of each model in combined models 
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Fig. 3. Visual representation of the percentage share of each model in combined models 

In the following table (Table7) distribution of primarily selected studies based on the e-learning system type is 

shown. As can be seen from the table, 78% of the chosen studies were conducted to measure the success of an 

information system for e-learning in general. Few publications  ([41], [36], [51] and [13]) were focused on the usage of 
e-learning platforms on mobile devices, while six of them empirically tested the usage of digital libraries in the context 

of education and study literature. 

 

E-learning type Primary studies 
Number of 

studies 
% 

e-learning 

[52], [53], [39], [54], [48], [40], [49], [29], [50], [30], 

[35], [55], [43], [44], [17], [56], [16], [26], [31], [12], 

[27], [23], [45], [46], [18], [37], [14], [28], [24], [15], 

[19], [20], [38], [21], [22] 

35 78 

m-learning [41], [36], [51], [13] 4 9 

digital library [34], [42], [25], [47], [32], [33] 6 13 

 

Table 7. Distribution of primary studies based on the e-learning system type 

4. Discussion 

 

The results and the findings from the conducted systematic literature review are discussed in this section.   

 

The overall impression acquired by analysing results shown in Table 2 and Fig. 2 is that the number of studies 

carried out per year is going to grow in the future since the curve in the line diagram tends to grow. The reason could be 

the fact that information systems are more frequently adopted by businesses, governments, educational institutions and 

individuals over time, which results in a higher number of available e-learning platforms and the higher number of 

users. This could lead to an improvement in the overall quality of e-learning information systems and success in 

general, according to Wang and Wang [12]. Following this growth trend as a basis for further research, we noticed that 

only two research types exist in the reviewed publications. This creates a space for the introduction of longitudinal 
research. Repeated measurements of the same factors of IS success over a period of time could reveal if there are 

significant deviations in the results. 

 

The ISSM model is dominantly used for measuring e-learning success according to the results of this study. There 

were 31 out of 45 primary studies that are at least partly based on ISSM. This fact makes ISSM model a key pillar in the 

field. It is accompanied by TAM since it has been used as a ground for nine publications. This conclusion answers RQ1. 

 

Similarly, we sought available literature to find the answer to RQ2 and found out that almost half of the examined 

primary studies did research of e-learning success with a proposition of a combined model. The cause of such a large 

percentage of these models may be because many authors claim that the application of just one model is not thorough 

enough to cover all aspects of information systems success that need to be tested. Aldholay et al. [43] claim that 
individual technical skills or facilitating conditions are important factors that are not covered by ISSM. Furthermore, 

authors [18] criticise both TAM and ISSM from the aspect of limitations to capture the full picture of factors that 

influence the information systems success. They assumed that through measuring factors like course quality and self-

efficacy, the accuracy of obtained results would be higher. 

 

39%

35%

6%

6%

4%

4% 2% 4%
ISSM

TAM

UTAUT

Task-technology fit
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Cultural dimension
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Self-efficacy theory
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We analysed the primary studies from the aspect of the e-learning system type and found out that four primary 

studies were focused on m-learning information systems. Authors of these studies emphasise that more attention should 

be paid to mobile devices, as it could make the e-learning process more efficient because students would not be 

dependent on location while the usage could be less time-consuming and cheaper than the usage of classic e-learning 

information systems [51], [36]. Wang et al. [41] express an opinion that paid m-learning applications are not considered 

enough in the existing literature in this field. They argue that, although necessary payment of m-learning applications 

might have a negative effect on the popularity amongst users, this concept potentially means a higher quality of 

provided service. Moreover, they highlight that learning effectiveness is the most effective measure of success of m-
learning systems, followed by system and information quality. 

 

Given that there are only three primary studies [41], [51], [13] that give a positive answer to all research questions, 

we can conclude that not enough attention, as of yet, has been paid to finding a model which can be generally applied to 

measure e-learning information systems success. 

 

5. Conclusion 

 

Seeing that e-learning is noticeably emerging worldwide, it is a logical trace of events that the amount of available 

data and publications in this field is growing. This growth creates the basis for researchers to examine different ways to 

measure IS success, which consequently may lead to the reduction of the suitability of available models to be used for 

this purpose. Therefore, this paper presented a systematic literature review of currently explored models used to 
measure IS success in the context of e-learning. Following research questions were initially formulated and answered in 

the paper. 

 

After conduction of the process, we can infer that the current state of the art proposes different models that can be 

used to measure the success of an information system in the context of e-learning. Some of them, like DeLones' and 

McLeans' ISSM or Davis' TAM, is dominantly used for this purpose, yet most of them have some limitations.  

 

One of the most important limitations is that majority of the proposed models is not detailed enough to be 

universally applicable to e-learning systems and that, consequently, they require the introduction of new variables and 

factors which are to be measured with an aim to overcome these limitations. As can be seen from previously presented 

results, many researchers already tried to overcome limitations of the individual models by proposing new ones on one 
the hand or suggesting the integration of variables from different models through the proposition of the hybrid models, 

on the other hand. However, none of these proposed solutions is generalised as a model that is thorough enough to be 

universally applicable to all e-learning systems yet. 

 

Nonetheless, another problem that was noticed is that there is no longitudinal research in the reviewed field. Since 

authors [57] claim that longitudinal studies empower deeper investigation into a certain field and more accurate results, 

especially when considering the fact that over time individuals can change the impression about different factors which 

are measured, further researches should pay more attention to this limitation. 

 

Keeping this in mind, as well as the fact that our paper confirms results and limitations found by Al-Kofahi et. al. 

[57], we can conclude that this paper may be the basis for further research with the aim to improve existing models and 

develop new ones, since these actions could consequently lead to filling the existing gaps in literature and overcoming 
existing limitations. 
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