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Abstract
Higher educational institutes (HEIs) are managing their resources by using learn-
ing management systems (LMS) which facilitate the learning processes. This paper 
aims to develop the relationships among success factors typically found in the tech-
nology, as well as the human and organisational aspects using an interpretive struc-
tural modelling (ISM) approach for LMS diffusion in HEIs in the Kingdom of Saudi 
Arabia (KSA). The success factors possessing a higher driving power in the ISM 
approach need to be prioritised as many other dependent variables are affected by 
them. Success factors emerging with high dependence contribute to facilitating the 
implementation of LMS. A key finding of the modelling is that clearly defined infor-
mation technology (IT) policies along with appropriate technology infrastructure 
are significant factors for facilitating the technology aspect of LMS implementation. 
Additionally, the strengthening and standardisation of IT education resources, level 
of computer skills, proper training programmes for staff to deliver knowledge to 
users as well as a high level of human competencies are significant factors for facili-
tating the human aspect of LMS implementation. Moreover, the support of top man-
agement is a very significant factor for improving the organisational aspect of LMS. 
To ensure successful LMS implementation, KSA HEIs should focus on effective 
learning environments, facilitate education activities, top management involvement 
and increased interaction between pedagogy and technology. Understanding user 
characteristics and online needs is essential to ensure that barriers are overcome, 
ensuring successful and continued LMS implementation. Further, in this research, 
the relationship models among the identified success factors in terms of technology, 
human and organisational have not been statistically validated. However, it has been 
suggested that future research may be targeted to develop the initial model through 
ISM for success factors for improving LMS implementation and then testing it using 
Structural equation modeling (SEM).

Keywords  Learning management systems · LMS · Interpretive structural 
modelling · ISM · Success factors

Extended author information available on the last page of the article

Published online: 7 July 2021

Education and Information Technologies (2022) 27:1105–1131

/

https://extranet.cranfield.ac.uk/,DanaInfo=orcid.org+0000-0003-1059-364X
https://extranet.cranfield.ac.uk/dialog/,DanaInfo=crossmark.crossref.org+?doi=10.1007/s10639-021-10621-0&domain=pdf


1 3

1  Introduction

Higher educational institutes (HEIs) seek to provide suitable educational environ-
ments within the framework of each country’s education policies to achieve high-
quality education outcomes, raise research efficacy, support innovation and crea-
tivity, and to develop students’ skills and capabilities (Pyla, 2012). As a result, 
HEIs implement information systems (IS) to manage all learning functions which 
are collectively referred to as Learning Management System (LMS) (Del Giudice 
et al., 2014).

LMS is the backbone for online learning and is managing the learning pro-
cesses, classrooms, tests, and assignments (Radif, 2016). The role of LMS in 
educational environments has been studied by Jamal and Shanaah (2011). Their 
research concluded that its use facilitates learning activities as well as helps learn-
ers to learn from their peers. LMS utilise data and communication technology to 
develop creative approaches to learning. Further, numerous educational processes 
are supported such systems; which is a full-scale learning platform (Kats, 2013).

Alebaikan and Troudi (2010) pointed out the capacity of universities in KSA 
is limited compared with the rapid growth of students applying for higher educa-
tion; which is considered significant challenges that HEIs in KSA face. Therefore, 
The Saudi Ministry of Education has supported the use of IT for education activi-
ties among instructors and learners. According to Al-Fahad (2010), KSA has 
announced officially the application of e-learning and distance learning, and to 
achieve these goals, leading towards the future has launched initiatives to estab-
lish infrastructure for higher education and e-learning education. However, most 
of the courses in HEIs are primarily taught in the classroom.

This paper aims to identify and rank the key success factors for improving 
LMS diffusion in KSA HEIs, to establish the relationships among the identified 
success factors using the interpretive structural modelling (ISM) approach and 
to discuss the implications for practicing managers of this research and suggest 
directions for future research. These success factors affect one another. Therefore, 
it is essential to recognise the nature of these factors so that the driving factors 
and dependent factors are recognised.

Following the introduction section is the literature review of success factors 
that affecting LMS diffusion. Then, the ISM implementation in current research 
is presented, including ISM-based model and MICMAC analysis. Next, discus-
sion section that cover technology implications, human implications and organi-
sation implications for practicing managers. Finally, the paper ends with the 
conclusions.

1.1 � Identification of success factors

The various success factors affecting LMS diffusion in KSA HEIs were identified 
from the following:
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•	 Extensive literature search was carried out using the following sources: Sco-
pus, Science Direct and Google Scholar. The following keywords were used in 
the search: “learning management systems”, “e-learning”, “barriers factors for 
LMS adoption”, “success factors for LMS adoption and technology accept-
ance among higher education”. In the literature search, academic journals and 
online peer-reviewed journals were included, most of which were recent; how-
ever, a few articles published earlier were considered. A total of 35 papers are 
included from these sources.

•	 The researchers discussed success factors with a group of experts (four academ-
ics and six practitioners); who have enough knowledge about education technol-
ogy, working in the higher education sector as well as their work experience is 
more than 7 years in the higher education sector.

Heeks (2003) argued that the success or failure of any information systems 
depends on the degree of mismatch between the conception and the reality into 
which it is introduced. The ITPOSMO model is a useful framework to identify the 
success factors and to study how leaders practically deal with them. Therefore, the 
success factors are grouped into three categories: ten factors as technology factors 
(information, technology, and process), seven factors as human factors (objectives 
and value, staff and skills), and seven factors as organisational factors (management 
structures and other resources) (Heeks, 2003). In the following paragraphs, these 
three categories will be discussed in more detail:

•	 Technology success factors: Proper technology infrastructure reflects facilitating 
conditions which make sure that the infrastructure is easily accessible and con-
venient. As a result, the LMS can be used effectively. In other words, presence of 
proper technology infrastructure helps both academics and students in terms of 
adopting the LMS successfully. Consequently, the presence of a robust IT infra-
structure is integral in revealing the commitment to LMS, thereby stimulating the 
emergence of favourable conduct among learners and academics (Solangi et al., 
2018). Availability of IT equipment that helps users perform academic activi-
ties is another technology success factors. As per findings of Basak et al. (2016), 
LMS can be implemented successfully in HEs by focusing on technological fac-
tors. Some of the key technological factors include hardware and software, and 
an ease of access to IT equipment. Access to IT equipment facilitates adoption of 
LMS, which in turn strengthens the development of online learning within HEIs. 
Clear policies for LMS implementation is crucial for effective implementation 
of the LMS because it governs how LMS can be developed, used, managed and 
administered. LMS policy further helps HEIs in adhering to Higher Education 
Standards Framework. It also guides the academic board in decision-making pro-
cess related to LMS design and development based on the set budget (Iqbal & 
Qureshi, 2011). Similarly, among the success factors under the technology, the 
presence of an Educational Process Reengineering enhances the performance 
across the dimensions of utility for LMS, including the learning and teaching 
activities, with additional benefits in administrative and education assessment. 
Generally, HEIs operate, maintain and manage educational administration 
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by using technologies. Yet, lack of scientific approach requires more attention 
towards role of students, teachers and administration staff while integrating tech-
nology with learning. Therefore, EPR process helps HEIs in terms of enhanc-
ing the main teaching-learning processes via selection of suitable technologies 
(Khalid et al., 2011). Technical Support for the LMS operation is another tech-
nology success factor. This is so because effective use of LMS by users require 
support services. Otherwise, lack of technical support and training results into 
poor utilisation of key features of LMS. Resultantly, this leads to two outcomes. 
First of all, there would be no usage at all of LMS. Secondly, there could be 
limited usage of LMS based on its relatively few features only (Mtebe, 2015). 
LMS software that covers the university needs is considered as technology suc-
cess factor. According to Kraleva et al. (2019), installation of LMS software is 
necessary for self-hosted LMS, which allows users to run and use LMS by either 
accessing to server of the HEIs or installing on their hard drives. Additionally, 
by integrating LMS with other technology-based systems, such as student infor-
mation system, an institution is able to diversify the value of LMS. A study by 
Abu-shawar et al. (2006) showed that effectiveness of integration between LMS 
and information system of a HEIs is based on consistency of the data. It also 
revealed that this integration offers benefits in terms of reduced cost and time 
efforts, in addition to transforming manual services into automatic ones. Com-
mon examples include automatic creation of accounts, enrolment process, and 
grade distribution. The eighth technology success factor for an effective LMS 
implementation is a high-quality maintenance plan for LMS software and hard-
ware. According to Oludele et al. (2014), maintenance costs are highly crucial 
in contrast to buying costs ofLMS. Therefore, desired performance of LMS can 
be attained by regularly performing both testing and maintenance procedures of 
LMS. This eventually results into minimal occurrence of sudden system failures. 
Complete E-courses portfolio is one of the technology success factors. Accord-
ing to Queirós et  al. (2011), an effective integration of LMS with specialised 
e-portfolio system offers a positive learning experience to students within an 
educational setting. The rationale for integration of LMS with e-portfolio system 
is that it allows the user to employ e-portfolio as an assessment tool. The last 
technology success factor for an effective LMS implementation is information 
accuracy. According to Ohliati and Abbas (2019), quality of information pro-
vided by LMS is measured through its timeliness, relevancy, accuracy, consist-
ency and completeness. For example, accuracy is an output feature of LMS that 
defines quality of information (Table 1).

Human success factors  The first human success factor for an effective LMS imple-
mentation is comprehensive vision to focus on educational goals. It is a crucial com-
ponent that exists within the planning stage of LMS. Based on the findings from 
the study by Al-Fraihat et al. (2017), the implementation of LMS is only effective 
if there is an articulate goal, vision and measurable objectives that are relevant to 
online systems for teaching purposes. Yet, it must be noted that the study of current 
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online learning context of HEIs is necessary for a clear identification of LMS pur-
pose, vision and goals. Clear implementation of the educational processes through 
LMS is another human success factors. This is so because when right people are 
trained for gaining right knowledge or skills at the right time, then educational pro-
cesses can be implemented clearly, thereby leading to a reasonable LMS. In other 
words, academics productivity reflects better implementation, which in turn leads 
to better adherence to educational principles of LMS (Govindasamy, 2001). In addi-
tion to it, strengthening and standardisation of IT education resources is important 
human success factors. This is so because when strong and customised online IT 
resources are offered, then this leads to better academic performance through LMS. 
Alternatively, the successful implementation of LMS is dependent on the internal 
resources and expertise, oversight over administration of the existing systems, and 
any measures for continuous improvement into the future (Turnbull et  al., 2019). 
The fourth human success factor for an effective LMS implementation is strong 
knowledge of LMS aspects to proactively provide support for learning initiatives and 
motivate learners. This reflects that quality of instructor or teacher plays a crucial 
role in affecting learners’ behaviour by sharping their behaviour during the online 
course, and thus, applying LMS effectively. Instructors can offer support to learners 
through tehri teaching style, strong knowledge, response timeliness, and assistance 
during the online learning process (Lwoga, 2014). The fifth human success factor 
for an effective LMS implementation is IT staff with high level of computer skills. 
It means that support and computer skills of the IT staff leads to better service qual-
ity, and thus, effective LMS application. IT staff can deliver exceptional and effec-
tive computer skills by being responsive and available whilst delivering technical 
assistance and exercising their computer skills. In this way, high computer skills will 
lead to better online learning system, and thus, predict high learner satisfaction with 
LMS (Lwoga, 2014). Moreover, proper training programs is necessary to improve 
staff skills. According to Solangi et  al. (2018), proper training programs shows a 
strong profile of users. A trained user will be confident and show positive attitude 
while accessing technology. Therefore, provision of proper training programs to 
users enhance their experience and technical efficacy during conduction of online 
courses, using internet in the learning process, administrating the course, and thus, 
using LMS. The last human success factor for an effective LMS implementation is 
high level of human competencies. As per findings of Solangi et al. (2018), LMS 
can be implemented successfully based on performance of instructors. Self-efficacy 
of instructors shows their learning efficiency and competency. When are self-confi-
dent and use interactive pedagogies while performing, then this results into innova-
tive outcomes of LMS. Besides it, the success factor also reflects technology com-
petency of students. It means that when students have firm belief on their capability 
and ability of using online learning technologies, then this results into effective LMS 
implementation during the learning process (Ayub et al., 2010) (Table 2).

Organisational success factors  The first organisational success factor for an effective 
LMS implementation is top management support. According to Basak et al. (2016), 
support from the top management is very crucial during designing, planning, imple-
menting, and monitoring LMS. Top management support also leads to enhanced 
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awareness and encouragement towards users relative to using the online learning/
teaching platform. Deep understanding of users’ needs to facilitate education activ-
ities is another orgnisational success factors. As per findings of Phongphaew and 
Jiamsanguanwong (2018), common needs of users while using LMS include ease 
of use and a less complex system. When these needs are met, then users show satis-
faction with LMS and adopts it successfully. A usability test is highly useful in this 
regard since it reflects users’ needs, and thus, leads to high adoption rate of LMS 
through its easy design. In addition to it, academics support to produce digital con-
tent is another organisational success factors. According to Santiago et al. (2020), 
online campus offers support to academic so that they can better apply LMS. Com-
mon examples of teaching support include encouragement of teaching innovation, 
facilitation of student tracking, self-assessment, virtual forums, promoting commu-
nication among various users, self-learning, and provision of online teaching experi-
ences with different extents of virtuality. The fourth organisational success factor 
for an effective LMS implementation is proper training program for users based on 
their needs. As per findings of Solangi et al. (2018), proper training programs shows 
a strong profile of teacher. A trained teacher will be confident and show positive 
attitude while accessing technology. Therefore, provision of proper training pro-
grams to teachers enhance their experience and technical efficacy during conduction 
of online courses, using internet in the learning process, administrating the course, 
and thus, using LMS. Moreover, encourage academics and students to using LMS is 
one of the organisationl success factors. According to Santiago et al. (2020), effec-
tiveness of LMS is based on how far it engages learners, provides interesting learn-
ing, and allows them to seek self-development proactively. In other words, when 
learners are encouraged to take part in online learning through an easily accessible 
LMS, then it not only fulfils user needs, but also lead to successfully execution of 
LMS functions. The next organisational success factor for an effective LMS imple-
mentation is increase awareness level for academics and students. As per findings 
of Juhary (2014), learning through LMS among students can be improved if the top 
management believes in the learning management system. This in turn requires the 
top management to enhance awareness of LMS among students and academics for 

Table 2   Human success factors

SN Success Factors Reference

1 Comprehensive vision to focus on educational goals (Al-Fraihat et al., 2017; Mayer, 2004)
2 Implementation of the educational processes through 

LMS
(Govindasamy, 2001; Zampunieris, 2006)

3 Strengthening and standardisation of IT education 
resources

(Turnbull et al., 2019)

4 Knowledge of all aspects of the LMS (Lwoga, 2014; Mtebe, 2015)
5 IT staff with high level of computer skills (Whelan & Bhartu, 2007; Lwoga, 2014)
6 Proper training programs (Pyla, 2012; Solangi et al., 2018)
7 High level of human competencies (Gautreau, 2011; Ayub et al., 2010; 

Solangi et al., 2018)
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supporting learning activities among students. The last organisational success factor 
is increase knowledge sharing among LMS users. According to Iqbal and Qureshi 
(2011), high capability of interaction among users while using LMS results into its 
effective execution. For example, academics can share knowledge by posting key 
announcements in a specific area which is easily accessible by all students. Like-
wise, students can share their viewpoints with academics through the discussion 
board. In this way, knowledge sharing transforms the role of students from passive 
viewers to active participants. Besides these, knowledge sharing through wikies, live 
chat rooms and blogs also allows flexible communication among teachers and stu-
dents, and thus, LMS leads to desired learning and teaching outcomes (Table 3).

1.2 � ISM implementation

According to Attri et  al. (2013), ISM ‘is a well-established methodology for 
identifying relationships among specific items, which define a problem or an 
issue’. Based on these identified relationships, the overall structure is extracted 
ISM structure from the complex set of variables. It is intended as a group learn-
ing process; however, in some cases, ISM is used individually.

ISM Steps: The following steps involved in ISM methodology:

Structural self-interaction matrix (SSIM): For completing the SSIM, two 
experts with essential and valuable knowledge about the research theme and 
aims were identified (Jharkharia & Shankar, 2005; Attri et al., 2013). The cri-
teria for selecting these experts included academics who should have enough 
knowledge about education technology, working in the higher education sec-
tor as well as their work experience is more than 7 years in the higher educa-
tion sector. After that, an email was sent to the experts explaining to them 
the aim of this study. At this point, the researchers arranged a meeting with 
experts to discuss the identified success factors. Then, they were consulted to 
assist in identifying the nature of contextual relationships among the success 
factors for improving LMS diffusion. To analyse the success factors in devel-
oping SSIM, the following four symbols have been used to denote the direc-
tion of the relationship between success factors (i and j).

A,	 if variable i affects j.
B,	 if variable j affects i.
C,	 if variable i and j affect each other.
D,	 if there is no effect between each other.

Based on contextual relationships, the SSIM was developed for variables 
identified for the success factors in terms of technology (Table  4), the human 
(Table 5), and the organisational (Table 6) in LMS.
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1.2.1 � Reachability matrix

The next step of the SSIM was to transform it into a binary matrix called the initial 
reachability matrix by substituting A, B, C, and D by 1 s and 0 s (Tables 7, 8 and 9). 
The rules for the substitution of 1 s and 0 s are as follows:

•	 if the (i,j) entry in the SSIM is A, then the (i,j) entry in the reachability matrix 
becomes 1 and the (j,i) entry becomes 0.

Table 4   SSIM for technology 
success factors

Success 
Factors

10 9 8 7 6 5 4 3 2

1 D D A A A A A B C
2 D D A B B B B B
3 A A A D A A A
4 A A B B D B
5 D D A A B
6 A A A B
7 A D A
8 A A
9 D
10

Table 5   SSIM for human 
success factors

Success 
Factors

7 6 5 4 3 2

1 B B B B C A
2 B B B C B
3 D A A B
4 B A B
5 C C
6 A
7

Table 6   SSIM for organisational 
success factors

Success 
Factors

7 6 5 4 3 2

1 D A A A D B
2 A A A A A
3 A C A B
4 A C A
5 A B
6 A
7
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•	 if the (i,j) entry in the SSIM is B, then the (i,j) entry in the reachability matrix 
becomes 0 and the (j,i) entry becomes 1.

•	 if the (i,j) entry in the SSIM is C, then the (i,j) entry in the reachability matrix 
becomes 1 and the (j,i) entry becomes 1.

•	 if the (i,j) entry in the SSIM is D, then the (i,j) entry in the reachability matrix 
becomes 0 and the (j,i) entry becomes 0.

Table 7   Initial reachability 
matrix for technology success 
factors

Success 
Factors

10 9 8 7 6 5 4 3 2 1

1 0 0 1 1 1 1 1 0 1 1
2 0 0 1 0 0 0 0 0 1 1
3 1 1 1 0 1 1 1 1 1 1
4 1 1 0 0 0 0 1 0 1 0
5 0 0 1 1 0 1 1 0 1 0
6 1 1 1 0 1 1 0 0 1 0
7 1 0 1 1 1 0 1 0 1 0
8 1 1 1 0 0 0 1 0 0 0
9 0 1 0 0 0 0 0 0 0 0
10 1 0 0 0 0 0 0 0 0 0

Table 8   Initial reachability 
matrix for human success 
factors

Success Fac-
tors

7 6 5 4 3 2 1

1 0 0 0 0 1 1 1
2 0 0 0 1 0 1 0
3 0 1 1 0 1 1 1
4 0 1 0 1 1 1 1
5 1 1 1 1 0 1 1
6 1 1 1 0 0 1 1
7 1 0 1 1 0 1 1

Table 9   Initial reachability 
matrix for organisational 
success factors

Success Fac-
tors

7 6 5 4 3 2 1

1 0 1 1 1 0 0 1
2 1 1 1 1 1 1 1
3 1 1 1 0 1 0 0
4 1 1 1 1 1 0 0
5 1 0 1 0 0 0 0
6 1 1 1 1 1 0 0
7 1 0 0 0 0 0 0
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The final reachability matrix is obtained by incorporating the transitivities as enu-
merated in the ISM methodology (Tables 10, 11 and 12). It shows the driving power 
and dependence of each variable. The driving power of a success factor is defined 
as the total number of effecters (including itself), which may help to achieve. At the 
same time, dependence is the total number of success factors that are responsible for 
this effecter, which may help to achieve it. The variables driving power and depend-
encies will be analysed and classified into four categories of autonomous, depend-
ent, linkage and independent (driver) variables, using a cross-impact matrix multi-
plication method (MICMAC) which is considered common best practice within the 
ISM methodology for classifying variables.

Table 10   Final reachability matrix for technology success factors

1* indicates the transitivity relationships

Success Factors 10 9 8 7 6 5 4 3 2 1 Driving Power

1 1* 1* 1 1 1 1 1 0 1 1 9
2 1* 1* 1 1* 1* 1* 1* 0 1 1 9
3 1 1 1 1* 1 1 1 1 1 1 10
4 1 1 1* 0 0 0 1 0 1 1* 6
5 1* 1* 1 1 1* 1 1 0 1 1* 9
6 1 1 1 1* 1 1 1* 0 1 1* 9
7 1 1* 1 1 1 1* 1 0 1 1* 9
8 1 1 1 0 0 0 1 0 1* 0 5
9 0 1 0 0 0 0 0 0 0 0 1
10 1 0 0 0 0 0 0 0 0 0 1
Dependence 9 9 8 6 6 6 8 1 8 7

Table 11   Final reachability 
matrix for human success 
factors

1* indicates the transitivity relationships

Success Factors 7 6 5 4 3 2 1 Driving Power

1 0 1* 1* 1* 1 1 1 6
2 0 1* 0 1 1* 1 1* 5
3 1* 1 1 1* 1 1 1 7
4 0 1 1* 1 1 1 1 6
5 1 1 1 1 1* 1 1 7
6 1 1 1 1* 1* 1 1 7
7 1 1* 1 1 1* 1 1 7
Dependence 4 7 6 7 7 7 7
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1.2.2 � Level partitioning

The reachability and antecedent set for success factor variables are determined 
from the final reachability matrix. It includes comparing the reachability and 
antecedent sets of success factor variables and delineating levels on the basis 
of intersection sets. Then, the intersection of reachability and antecedent sets is 
derived for all success factors. The success factor for the reachability and inter-
section sets is the same as the top-level success factor in the ISM hierarchy.

The top-level success factor of the hierarchy would not help achieve any other 
success factor above its own level. When the top-level success factor is identified, 
it is separated out from the other success factors. After that, the same process 
finds the next level of success factor. This process continues until the levels of 
each success factor are found. These identified levels help in building the digraph 
and final model. The success factors along with their reachability set, antecedent 
set, intersection set and their respective levels are shown in terms of technology 
(Table 13), human (Table 14) and organisational (Table 15).

Table 12   Final reachability 
matrix for organisational 
success factors

1* indicates the transitivity relationships

Success Factors 7 6 5 4 3 2 1 Driving Power

1 1* 1 1 1 1* 0 1 6
2 1 1 1 1 1 1 1 7
3 1 1 1 1* 1 0 0 5
4 1 1 1 1 1 0 0 5
5 1 0 1 0 0 0 0 2
6 1 1 1 1 1 0 0 5
7 1 0 0 0 0 0 0 1
Dependence 7 5 6 5 5 1 2

Table 13   Iteration for technology success factors showing all levels

Success factor Reach set Antee Set Inter set Level

1 1,2,4,5,6,7,8,9,10 1,2,3,4,5,6,7 1,2,4,5,6,7 4
2 1,2,4,5,6,7,8,9,10 1,2,3,4,5,6,7,8 1,2,4,5,6,7,8 4
3 1,2,3,4,5,6,7,8,9,10 3 3 5
4 1,2,4,8,9,10 1,2,3,4,5,6,7,8 1,2,4,8 3
5 1,2,4,5,6,7,8,9,10 1,2,3,5,6,7 1,2,4,5,6,7 4
6 1,2,4,5,6,7,8,9,10 1,2,3,5,6,7,8 1,2,4,5,6,7,8 4
7 1,2,4,5,6,7,8,9,10 1,2,3,5,6,7 1,2,4,5,6,7 4
8 2,4,8,9,10 1,2,3,4,5,6,7,8 2,4,8 2
9 9 1,2,3,4,5,6,7,8,9 9 1
10 10 1,2,3,4,5,6,7,8,10 10 1

1117Education and Information Technologies (2022) 27:1105–1131



1 3

1.2.3 � Formation of ISM‑based model

The structural model of LMS diffusion in HEIs has been generated based on the 
final reachability matrix of each dimension (technology, human, and organisa-
tional), and the digraph is drawn. The transitivities are removed as described in 
ISM methodology.

In respect to the technology aspect  (Fig.  1), it has been observed that ‘clear 
policies for LMS implementation’ is the fundamental effector that is driving all 
other technology success factors. That because this helps in setting a general plan 
of action used to guide desired outcomes as it form the basis of the ISM hierarchy. 
Several universities in KSA have chosen to introduce LMS to their institutions. 
Therefore, if they have a clear policy for LMS implementation, it will be the most 
powerful effector to drive other success factors (Alshammari et al., 2016; Alharbi 
& Drew, 2014). Proper technology infrastructure’, ‘Availability of IT equipment’, 
‘technical support’, ‘LMS based on the university’s needs’ and ‘technical inte-
gration’ are dependent on ‘clear policies for LMS implementation’. These factors 
are much needed for a clear policy for the successful operation of LMS services, 
to help users perform academic activities and provide user-friendly assistance to 
LMS users. Moreover, the technical integration in educational activities within 
this context could consequently make teaching easy, increase users engagement, 
make collaboration effective as well as make information accessible. This results 
in providing educational process reengineering (EPR). EPR is necessary to help 
instructors and learners effectively function within educational activities as well 

Table 14   Iteration for human 
success factors showing all 
levels

Success factor Reach set Antee Set Inter set Level

1 1,2,3,4,5,6 1,2,3,4,5,6,7 1,2,3,4,5,6 2
2 1,2,3,4,6 1,2,3,4,5,6,7 1,2,3,4,6 1
3 1,2,3,4,5,6,7 1,2,3,4,5,6,7 1,2,3,4,5,6,7 3
4 1,2,3,4,5,6 1,2,3,4,5,6,7 1,2,3,4,5,6 2
5 1,2,3,4,5,6,7 1,3,4,5,6,7 1,3,4,5,6,7 3
6 1,2,3,4,5,6,7 1,2,3,4,5,6,7 1,2,3,4,5,6,7 3
7 1,2,3,4,5,6,7 3,5,6,7 3,5,6,7 3

Table 15   Iteration for 
organisational success factors 
showing all levels

Success factor Reach set Antee Set Inter set Level

1 1,3,4,5,6,7 1,2 1 4
2 1,2,3,4,5,6,7 2 2 5
3 3,4,5,6,7 1,2,3,4,6 3,4,6 3
4 3,4,5,6,7 1,2,3,4,6 3,4,6 3
5 5,7 1,2,3,4,5,6 5 2
6 3,4,5,6,7 1,2,3,4,6 3,4,6 3
7 7 1,2,3,4,5,6,7 7 1
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as reduce classroom interruptions and discipline problems because they tell 
learners how things will work (Kituyi & Tusubira, 2013). The maintenance plan 
is needed to enhance system reliability and availability as well as to avoid sys-
tem failures or errors. The accurate information and complete e-courses portfolio are not 
driving effectors as they appear at the top of the hierarchy. They are a combination of the 
university’s data from various sources to provide users with a unified view, which depicts 
the successful implementation of technology operations (Rajesh, 2016).

Regarding the human aspect (Fig. 2) the study found that; the strengthening and 
standardisation of IT education resources were required. It also found significant 
that, computer skills for IT staff and proper training of staff was necessary, in order 
to impart that knowledge to users and improve human competencies. These were 
very significant factors for succes in improving the LMS utilisation and wide spread 
implementation across the university. These factors were affecting each other. The 
link between these factors suggests that staff in Saudi universities need not only the 
necessary skills to handle and operate LMS but may also cooperate in introducing 
LMS in their institutions successfully. According to Asiri et al. (2012), proper train-
ing, high level of computer skills, and competencies play vital roles in the adoption 
of LMS in the HEIs. A comprehensive vision to focus on educational goals and to 
the delivery of necessary knowledge of LMS aspects for end-users are dependent on 
these factors. One of the significant benefits of a vision is that; it can be motivating 
and inspiring to ultimate users. When an individual understands and aligns with the 
organisation vision, they are able to readily commit to, and engage in, the organisa-
tion’s efforts. That leads to the Implementation of the educational processes through 
LMS (Mayer, 2004; Zampunieris, 2006). Implementation of the educational pro-
cesses through LMS should easily be facilitating educational activities, which often 

Fig. 1   ISM-based model for the technology success factors
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result in the successful implementation of human operations. This variable appears 
at the top of the hierarchy and is very important factor in development of learning 
opportunities and acceptance within organisation.

In respect to the organisational aspect  (Fig. 3), it is indicated that top manage-
ment support is a very significant factor for improving the organisational aspect 
of LMS as it forms the base of the ISM hierarchy. Saudi universities still need to 
top management support to improve LMS implementation within their institution. 
According to (Naveh et al., 2010), top management support leads to an increase in 
LMS usage and user satisfaction. It also helps the organisation’s staff to understand 
users’ characteristics and online needs to facilitate educational activities as each uni-
versity may have different requirements. Necessary support to academics to produce 
digital content, a proper training for end users and increases the awareness level 
among academics and students are dependent on the university’s requirement to 
facilitate educational activities. These factors lead to increasing the encouragement 

Fig. 3   ISM-based model for the organisational success factors

Fig. 2   ISM-based model for the human success factors
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of academics and students to use the LMS. This encouragement drives to allowing 
LMS users to insert and retrieve all required data of educational activities. Ozkan 
et  al. (2009) suggest that necessary support to LMS users’, proper training and 
awareness are important factors to increased users’ attitude of LMS. Thus, the man-
agement of HEIs must address these factors more carefully in LMS implementation. 
These factors help to achieve the desired result variables and appear at the top of the 
ISM hierarchy for the organisation aspect.

1.2.4 � MICMAC analysis

Success factors in terms of technology, human, and organisational aspects have been 
classified based on their driving and dependence power into four categories:

•	 Autonomous success factors.
•	 dependent success factors.
•	 linkage success factors.
•	 independent success factors.

This classification of success factors for the LMS diffusion are similar to the clas-
sification used by Mandal and Deshmukh (1994). In this analysis, the success factors 
in terms of technology, human, and organisation variables, as described earlier, are 
classified into four clusters (Figs. 4, 5 and 6).

Autonomous variables are represented in the first cluster and have weak driving power 
and dependence. The “dependent variables” represent the second cluster which have weak 
driving power but strong dependence. Whereas, “linkage variables”, the third cluster, 
have strong driving power and strong dependence. The fourth cluster have strong driving 
power but weak dependence and are called “independent variables”. Tables 10, 11, and 
12 show the driving power and dependence of each success factor in terms of technology, 
human, and organisational aspects. The objective behind the classification of the success 
factors is to analyse the driver power and dependency of the success factors in terms of 
technology, human, and organisational aspects.

Fig. 4   Cluster of technology success factors
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2 � Discussion

The findings reveal that there are specific requirements and needs for LMS in HEIs. 
The literature review culminates in the conclusion that the needs and requirements 
for LMS in HEIs can be summarised into technology, human and organisational fac-
tors. However, there is limited concurrence on which of these factors is of highest 
priority. Ayres et al. (2013) and (Gratz & Looney, 2020) attribute the disparity in 
views to the differences in study settings and methodologies, as well as the dynamic 
nature of technology. The findings in this study relate to HEIs in the KSA.

One of the primary goals of successful LMS implementation is to facilitate 
learning processes, providing proper technology platform, responding to continu-
ous improvement/update as well as an extension of LMS functions and services to 
the users of HEIs as per dynamic needs of all stakeholders under a particular HEI. 
Therefore, looking at all three aspects, e.g. technology, human and organisation, it 
is essential to address all connected, dependant and driving factors at the same time 
and with due strength. Otherwise, the ratio of successful information system pro-
jects would be noticeably low as in the case of KSA or other similar countries. This 

Fig. 5   Cluster of human success factors

Fig. 6   Cluster of organisational success factors
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research identified the key success factors for LMS diffusion in HEIs using ISM 
methodology. This research identified the key success factors for LMS diffusion in 
HEIs using ISM methodology. The ISM approach has been used to scientifically 
identify the complex relationships among three categories of success factors for the 
LMS in terms of technology, human, and organisational aspects.

The findings relating to the technology aspect (Table 1, and Fig. 1) shows that 
proper technology infrastructure is necessary to operate and manage e-learning and 
clear policies for the implementation and extended use/support of LMS functions 
related to technology. Based on the gap analysis, the technology aspect revolves 
around information, technology and processes. Both instructors and learners must 
have access to the same technologies in the same time domain giving a need to con-
tinuous update of new services and monitoring of existing use of such technological 
services. The intersection between the access by the academics and learners is often 
overlooked in past studies. In the study, rather than being treated as separate entities, 
the instructors and learners are viewed as a monolith. This is in recognition of the 
fact that although there are differences in the technological abilities of the learners 
and instructors, for an LMS to function effectively, both parties have to have con-
vergent objectives and interests. This is why in this study; the impact of technology-
related factors is highlighted. The concerns surrounding technology infrastructure 
relate to the foundational elements that make it possible for the LMS technology 
to be identified, adopted and implemented successfully. These infrastructures, such 
as internet connectivity, availability of the right hardware and software compo-
nents, the ability to understand the philosophy and technical aspects of technologies, 
play an integral role in creating the environment for the implementation of LMS. 
They also facilitate the conceptualisation of what LMSs do, to reduce the disparity 
between expectations and reality. These are very significant concepts for improving 
the technology aspect of LMS.

Similarly, data from human aspects shows that, strengthening and the standardi-
sation of IT education resources, level of computer skills for IT staff, proper training 
programmes for staff to deliver knowledge to users as well as a high level of human 
competencies in use and management of LMS services are also very significant 
factors for improving the human aspect of LMS (Table 2, and Fig. 2). Past studies 
reveal that whereas technology has advanced significantly, the input of human fac-
tors is key to success (Ibrahim, 2018). The input of humans varies across differ-
ent domains and all life cycles of the adoption and implementation. However, as 
indicated by Lwoga (2014) and Solangi et al. (2018), challenges with the skills and 
capabilities of the human resources within the HEIs can be solved through several 
strategic and tactical decisions. Starting with the use of outsourced resources, to the 
implementation of training and development packages to help the academics catch 
up on the use of LMS, these barriers can be solved in several ways. However, as 
indicated by Al-Fraihat et al. (2017), these outcomes are dependent on whether the 
technology is perceived as being useful to the instructors, based on whether it helps 
them achieve the goals of teaching.

The support of top management is again a very significant organisation success 
factor for improving the organisational aspect of LMS implementation across the 
departments and courses (Table 3, and Fig. 3). All these factors have high driving 
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power and less dependence power. Therefore, these factors can be treated as key 
success factors for improving LMS diffusion in HEIs. They can also act as a guide 
for HEIs so that management may effectively deal with these factors and the man-
agement can decide an appropriate course of action for the successful implementa-
tion. Past studies have indicated that organisational support is an integral compo-
nent of the successful adoption and implementation of any new technologies (Basak 
et al., 2016). The characteristics of the organisation are also integral in understand-
ing the barriers and successes. This is because HEIs hold more and better resources 
as compared to lower institutions of learning. The characteristics of the learners and 
the academics, specifically their technical abilities in understanding basic and com-
plex IT systems are often expected to be higher than within other learning institu-
tions (Abdullah & Ward, 2016). Consequently, the management teams are expected 
to have a better appreciation of what is required for LMS to be adopted and imple-
mented. The results herein reveal that the challenges in acceptance of the technology 
can be attributed to the lack of preparedness for this form of technological change. 
Binyamin et al. (2017) reveal that within the Saudi context, most of the technologies 
adopted are easily assimilated, with particularly high levels of organisational sup-
port, since the government is committed to the creation of a knowledge economy, 
and the success in the educational sector.

This study has other implications for practicing managers. The following points 
summarise the managerial implications emerging from this study:

Technology implications:

•	 A high-quality maintenance plan for LMS, complete e-courses portfolio and 
information accuracy are weak drivers, yet are strongly dependent on other vari-
ables. The primary goal of an effective maintenance plan is avoiding delay. An 
effective maintenance plan is to improve productivity and work quality by antici-
pating and eliminating potential delays during educational activities. This can be 
supported with the analysis of technology success factors’ result, which showed 
that desired performance of LMS can be attained by regularly performing both 
testing and maintenance procedures of LMS (Oludele et al., 2014). On the other 
hand, e-learning content and information accuracy together are the main factors 
that increase or decrease the efficiency of the e-learning system (Alla & Faryadi, 
2013).

•	 There are six technology success factors for LMS implementation, namely, 
‘proper technology infrastructure to operate and manage LMS’, ‘Availability of 
IT equipment that helps users perform academic activities’, ‘Educational pro-
cess reengineering’, ‘technical support’, ‘LMS based on the university needs’ 
and ‘technical integration’. They are the linkage variables and have strong driver 
power as well as strong dependence. Thus, proper IT infrastructure enabling and 
facilitating process changes in contemporary HEIs. The technical teams work 
on installing, configuring, and updating hardware and software. They also work 
on fixing any issue related to the equipment that may come up on a daily basis. 
Additionally, the technical integration in educational activities within this con-
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text could consequently make educational activities easy for users. Therefore, 
HEIs should work together with technology providers to improve these factors 
to improve the performance of LMS implementation. This can be supported with 
findings of Solangi et al. (2018), Basak et al. (2016), Iqbal and Qureshi (2011), 
Mtebe (2015), Kraleva et al. (2019) and Abu-Shawar et al. (2006).

•	 The clear policies for LMS implementation were observed as having greater 
driving power. This means that almost all experts HEIs and technology providers 
were clear enough towards the importance of clear and specified policies so that 
proper technology infrastructures, IT equipment, technical support provisions, 
and needed LMS modules are well integrated through a set of specified proce-
dures. They believe it may be discussed at length perhaps during the planning 
stage for efficient and integrated LMS and its functions as per HEIs objectives. 
Welle-Strand and Thune (2003), clear policies for LMS implementation expected 
to facilitate learning and to make it more efficient. This is very important that 
technology failures may be the least observable incidents. This can be justified 
by findings of Iqbal and Qureshi (2011) who showed that LMS policy is crucial 
for effective implementation of the learning management system because it gov-
erns how LMS can be developed, used, managed and administered. That idea is 
further supported by the next level of the ISM model, where; educational pro-
cess reengineering, better maintenance plans and standard formats of courses are 
specified. The conversion of existing courses or development of new modules 
may then follow the patterns. This way success is more achievable and therefore, 
HEIs must consider flawless technology success factors implementation carefully 
in LMS implementation.

2.1 � Human implications

The autonomous, dependant and driving human success factors (Fig.  5) are rela-
tively disconnected from the system. As this study shows, there are no autonomous, 
dependant and driving human success factors in terms of LMS diffusion. This may 
be a cause of the low success of implementation in most organisations as human 
are difficult to uniformly work for success until an organisational top-level commit-
ment and possible rewards are in place. The third cluster consists of linkage human 
success factors that have strong driving power and strong dependent power. In this 
study, all human success factors show as linkage variables.

Above discussion is further supported by results in Figs. 2 and 5. Figure 2 pre-
sented the ISM model of human success factors, therefore gives driving impor-
tance to four human success factors namely; 3,5,6 and 7th factors identified by this 
model for human factors of the ISM model. This can be supported with findings of 
Turnbull et al. (2019), Lwoga (2014), Solangi et al. (2018) and Ayub et al. (2010). 
As without these factors, the technology aspects would be meaningless and inef-
fective. Which may consequently result in low usage and ultimate failure of LMS 
implementation.

1125Education and Information Technologies (2022) 27:1105–1131



1 3

2.2 � Organisational implications

•	 The “dependent variables” represent the second cluster which have weak driving 
power but strong dependence. ‘Allow LMS users to insert and retrieve required 
data of education activities’ and ‘Encourage academics and students to use LMS’ 
are seen as dependent organisational success factors. Thus, to achieve effective 
education, HEIs should engage learners as active participants in their learning, 
which means giving learners opportunities that promote change in the learner’s 
conception of knowledge, as well as helping HEIs to build meaningful learning 
relationships between instructors and learners. This can be supported with find-
ings of Santiago et  al. (2020) who showed that effectiveness of LMS is based 
on how far it engages learners, provides interesting learning, and allows them to 
seek self-development proactively.

•	 Three organisational success factors for LMS implementation are to “necessary 
support to academics to produce digital content”, “proper training programme 
for users based on their needs”, and “increase the awareness level for academics 
and students”. These are the linkage variables and have strong driver power as 
well as strong dependence. This can be supported with findings of Santiago et al. 
(2020), Solangi et al. (2018) & Juhary (2014). Thus, HEIs should provide proper 
digital content (in a standard technology format) to make learning processes 
more standard and easier to learn. This will lead to essentially needed collabora-
tion between learners and instructors. Proper training and awareness are business 
necessities that help to develop instructors’ and learners’ skills to increase inter-
action with educational technologies.

•	 The fourth cluster of organisational success factors, such as “deep understanding 
of users’ needs to facilitate education activities” and “top management support” 
are at the bottom of the organisational success factors model, but have strong 
driving power. This can be supported with findings of Basak et  al. (2016) & 
Phongphaew and Jiamsanguanwong (2018).

Further evidence of real-life validation of results comes from Fig. 3, the organisa-
tion aspect of ISM approach used. For all success in technology and human aspects, 
in real life is not possible without the top management support identified as driving 
success factor in Fig. 3. However, top support is useless in practice if top manage-
ment does not understand the actual user needs. Interestingly, it may be different 
from institution to institution. Some faculty may have positive attitudes and may 
have tried and informally tested multiple technologies for teaching and learning 
purposes. Therefore, the management could find internal expert resources for both 
levels one and two in Fig. 3 and can lead to many successful examples in the insti-
tutions (Sangi, 2009). Similarly level three success factors (3,4 and 6) in Fig. 3 are 
good omens identified for preparation of any particular HEI to drive on the road to 
success.

ISM model, therefore, can be used by general institutions who have started to use 
or they are planning to use e-learning and LMS in their institutions. It gives them 
key information on driving and dependent variables in all three aspects; technology, 
human and organisation. They can use the model as a guideline and can compare 
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to find any flaws in their planning. Success is what is required and is very diffi-
cult to achieve in most organisations. However, if complex relationships are worked 
out like illustrated in this example, it could help many to avoid mistakes in real-life 
situations. However, one has to be careful in selecting both experts and the use of 
this methodology for developing their own ISM as real-life situations may be differ-
ent. For example, LMS which does not support all desired functions of instructor or 
learners may not have uniform good access or languages of instructions or subject 
matters differ from country to country or institution to institution. Some factors may 
not have explicit connectivity depending upon data obtained from the heterogenous 
experts.

3 � Conclusion

The study aimed to identify and rank the key success factors for improving LMS 
diffusion in KSA HEIs. The identification of success factors reveals that adoption, 
implementation and utilisation of LMS in the HEIs can only be achieved within a 
particular set of inputs and processes. In this research, only ten technology success 
factors, seven human success factors, and seven organisational success factors were 
used to develop the ISM models; however, more success factors can be included 
using the ISM methodology to develop the relationship among them. The findings 
reveal that although top management support, clear policies for the implementation 
of LMS, strengthening and the standardisation of IT education resources, level of 
computer skills for IT staff, proper training programmes for staff to deliver knowl-
edge to users, a high level of human competencies play a distinctive role in the suc-
cess of LMS diffusion, the main source of success lies within the management will 
and actions. The implementation of LMS is affected by the change in the upstream 
levels of the value chain for LMS. For instance, the HEIs have to decide on the 
choice of which hardware and software components to acquire, to optimise the ben-
efits and costs of such a system. This involves taking into account how much the 
institution expects to utilise the LMS in the learning and teaching processes, the 
interests of the students in using the LMS, as well as the abilities of the instructors 
to utilise the LMSs to their full potential. The results of this study are limited to 
HIs. Further, the ISM models were validated using experts’ judgment approach. A 
total of ten experts were contacted and explained the study’s theme and aims: four 
of whom were worked within HEIs, whereas others were worked within educational 
technology provider companies. Their comments, advice and recommendations 
were taken into consideration. The absence of data and published reports on the 
other KSA HEIs represented additional study limitations, as did the lack of research 
on facilitating effective LMS implementation, preventing comparisons between the 
results of other investigators.

The success factors for improving LMS diffusion are limited to HEIs. Moreover, 
this research explained all three categories of technology, human and organisational 
success factors for improving LMS diffusion in HEIs. One thing needs to be noted 
that there exists a relationship between these three categories. This can be supported 
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with findings of Basak et  al. (2016), who revealed that human factors affect LMS 
implementation in higher education, such that these factors are further associated 
with organisational and technological factors. However, this relation between three 
categories has not been studied or examined in this research. Therefore, future 
researches need to consider this association for gaining further valuable insight. Fur-
ther, in this research, the relationship models among the identified success factors in 
terms of technology, human and organisational have not been statistically validated. 
However, it has been suggested that future research may be targeted to develop the 
initial model through ISM for success factors for improving LMS implementation 
and then testing it using Structural equation modeling (SEM).
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