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ABSTRACT

Open universities have provided quality higher education through open and distance education to serve
learners who could not attend traditional in-person universities. While open universities vary in terms
of providing their services to learners at a distance, many have shifted to e-learning using cost-effective
platforms. A common platform that is essential for online teaching and learning is the learning management
system (LMS). While there are common processes observed among open universities in the way they use
their LMS, there are also subtle differences caused by each institution’s unique and special context. Their
contextual challenges often drive them to develop technologies or techniques that may easily be adopted
by others. Thus, benchmarking activities are often recommended for mutual improvement. In this regard,
a comparative study of open universities in Indonesia, the Philippines, and Pakistan was conducted for
decision-makers to understand how they could improve in providing quality education to their learners
through Moodle, which is their primary LMS. The Delone and Mclean Model was used to systematically
compare system, information, and service quality in e-learning delivered through their LMS. The authors
hope that the results and recommendations from this study may help other educational institutions overcome
similar challenges in their learning platforms.

Keywords: Learning Management System, Moodle, Delone and McLean Model.

INTRODUCTION

One of the United Nations’ sustainable development goals is quality education, which means “ensuring
inclusive and equitable quality education and promoting lifelong learning opportunities for all” (Hanemann,
2019). However, traditional higher education institutions, especially in Asia, are struggling to meet this
goal. Their attempts to ensure inclusiveness and equity in education are often deemed insufficient due to
various geopolitical and economic challenges. Therefore, open universities have become instrumental in
widening people’s access to education and promoting lifelong learning in Asia by providing more options
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for disadvantaged learners. Furthermore, open universities are known to be implementers and promoters
of open educational resources (OER) and free online courses. Many of these universities are members of the

Asian Association of Open Universities (AAOU).

AAOQOU, founded in 1987 is a non-profit organization of universities that are primarily engaged in open
and distance learning (ODL). This association aims to promote ODL and strive for quality education
and access for all. It strives to allow people from all walks of life gain access to the vast wealth of
knowledge that these institutions, together with their partners, possess.

Among various platforms for teaching and learning, the learning management system (LMS) stands out
as one of the most essential technologies in ODL due to its affordances that are apt for addressing
challenges related to the spatial distance between students and the educators. Since open universities
have increasingly reported successful and innovative LMS implementations, the interest in utilizing
them even among traditional universities as a virtual learning environment (VLE) for blended or fully
online learning has been gradually increasing. In ODL contexts, students face more administrative and
technical problems than students in traditional universities. Furthermore, as an open university’s LMS
largely facilitates online learning transactions, ensuring quality in its implementation and management
is extremely crucial. Being a type of information system (IS), the success of implementing an LMS
can be measured using an IS success model proposed by Delone and McLean (2003). Comparing
the success indicators of ODL institutions (i.e., open universities) implementing the same LMS could
help improve certain aspects of their operations and serve as an effective benchmarking activity.

REVIEW OF RELATED LITERATURE

The literature is plentiful, with papers describing and comparing LMS implementations across universities.
However, most of them were comparisons between Moodle and other learning management systems like
Blackboard, LAMS and ATutor (see Bower & Wittmann, 2011; Carvalho, Areal, & Silva, 2011; Lengyel,
Herdon, & Szilagyi, 2006), and other platforms like Facebook (see Jeljeli, Alnaji, & Khazam, 2018). Even
more abundant were evaluations of Moodle in a single university like the ones done in Sri Lanka (Marikar
& Jayarathne, 2016), Jordan (Hasan, 2019), and the Netherlands (Conijin, Snijders, Kleingeld, & Matzat,
2016). The authors have not found any published study that systematically and comprehensively compared
the success of LMS implementations of the same platform as Moodle among open distance Learning (ODL)
institutions like open universities from different cultural and geographical contexts. The closest to this
criterion was the work of Wang, Tseng, & Chang (2013). They compared student perceptions of Moodle
between a university in Taiwan and Portugal. However, these were residential universities that used the LMS
for blended learning. The gap in literature led the authors to ask five research questions:

1. What are the general and technical differences among ODL universities implementing the same LMS
platform?
2. How different is user satisfaction among ODL universities implementing the same LMS platform?

3. How different are users’ intentions to use and net benefits among ODL universities using the same
LMS platform?

4. How different are the quality of LMS implementation among ODL universities using the same LMS
platform?

5. How is the quality of LMS implementation related to users’ intention to use and user satisfaction in
these universities?

THEORETICAL FRAMEWORK

To analyze and compare the successful implementation of Moodle in three universities, a multidimensional
model was chosen as the research framework. According to Wu & Wang (2006), DeLone and McLean IS
success model is one of the multi-dimensional models used in many different fields. However, the concept of
measuring the success of information systems is still not very mature. This model is based on six dimensions.
This comparative study will primarily subscribe to the Delone and Mclean Information Systems Success
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Model, which investigates the system quality, information quality, service quality, user satisfaction, intention
to use, and net benefits. The model was recently proven valid and reliable (Sirsat & Sirsat, 2016).

Figure 1 shows the components of the Delone and McLean IS success model and their hypothesized
directional relationships.

Information Quality

Intention to Use

@ System Quality Net Benefits

User Satisfaction

(DelLone & Mclean, 2003)
Service Quality

Delone and Mclean IS success model was proven to be valid and
reliable model (Sirsat & Sirsat, 2016) & (Ojo, 2017)

Figure 1. DeLone and McLean IS success model

System Quality

System Quality measure focuses on the usability of the system, and italso covers the performance characteristics
of the system under investigation. System quality may cover access, convenience, customization, data
accuracy, ease of learning, ease of use, response time, reliability, interactivity, system accuracy and system
features, etc.

Information Quality

This measure of success is more related to output. The output required by the user and the output generated
by the IS. The closer these two are, the higher the success rate and satisfaction of the user.

Service Quality

In this measure of success factor, technical support or help provided by the I'T department is covered. This
may include assurance, empathy, flexibility, interpersonal quality, and responsiveness of the support team.

User Satisfaction

It covers the level of satisfaction while using an IS. It is a very important measure of success. User satisfaction
is not an isolated measure as it is interlinked with other measures like service quality.

Intention to Use

This measure indicates the frequency, usage, or intention of the user in utilizing the system. This also includes
actual use, daily use, nature of use, number of transactions, etc.

Net Benefits

This measure is the summary of all previously mentioned measures. This is closely related to the benefits of
all stakeholders involved (Urbach & Muller, 2012).
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METHODOLOGY

The study was primarily conducted at the University of the Philippines Open University when two of the
authors stayed in the Philippines as visiting researchers in 2019. The study followed the Delone and Mclean
IS Success Model as a framework but added general and technical comparisons to investigate further factors
that could have contributed to differences in relevant variables. This section starts with a restatement of
the research questions into research objectives, followed by the recruitment of participants, a description of
instruments, data collection methods, and analysis performed to answer each research question.

Research Objectives
This comparative study aimed to achieve the following objectives:
* To compare the general and technical aspects of Moodle implementations in AIOU, UPOU & UT.
* To compare user satisfaction from LMS implementations across the three universities.
* To compare users’ intention to use and net benefits across the three universities.
* To compare the quality of LMS implementations across the three universities.

* To determine associations between quality dimensions, satisfaction, intention to use, and net benefits.

Participants

The authors interviewed ICT Directors of each university to collect data regarding general and technical
aspects of their Moodle infrastructure. The survey was given to participants who were either faculty members
or students of the three universities. There were a total of 15,566 respondents. Figure 2 shows bar plots that
illustrate the distribution of participants in various categories. UT had the most respondents (n = 14,526),
followed by AIOU (n=775), and UPOU (n = 265). There were 13,372 students and 2,194 faculty members
among the participants. There were 8,757 females and 6,785 males among the participants, while 24 were
identified as neither of the two. Finally, most of the participants were between 21 and 30 years old, while the
least number of participants were those that were older than 50.

Participants per University Participants per UserType
8
: :
O ) e— o - I
Al (] uT Faculty Student
Participants per Gender Participants per Age Group
(=] (=]
o R o - o B ___
Female Male Other 21-30 41-50  More than 50

Figure 2. Bar plots of survey participants
Data Collection
Two major instruments were used to collect data. The first instrument was an interview protocol containing
questions categorized in three areas: general, LMS-technical, and LMS-academic. General questions

included university-related details such as the year it was founded, the number of programs, the number
of study centers, and when they started using their LMS. LMS (MOODLE) technical questions included
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server details such as the server RAM and operating system, as well as Moodle installation details such as
the theme, version, and the availability of some plug-ins like learning analytics or the mobile application.
LMS (MOODLE) academic questions were just a checklist of available academic activities that the LMS
provided, such as badges, forums, exams, feedback, quizzes, and attendance. These interview protocols were
used to interview the three ICT directors.

The second instrument was a survey questionnaire containing the Delone and McLean IS success model
items. The online survey was distributed among students and faculty members of the three universities.
Each item was operationalized as a Likert-type statement with 1 representing strong disagreement and 5
representing strong agreement.

Data Analysis

Data from the interview was summarized by the authors. Meanwhile, survey data were processed using
R-Studio using the R standard libraries (R Core Team, 2012) for statistical analysis and additional libraries
like dplyr (Wickham, Francois, Henry, & Muller, 2022) for data manipulation and ggploz2 (Wickham,
2016) for sophisticated plotting. The mean and standard deviation of participants from the three universities
were computed for descriptive statistics, while an analysis of variance was used to compute statistical
significance. The post-hoc method used to carry out pair-wise comparisons was Tukey’s honest significant
difference (HSD) as sample sizes were unequal among the three universities.

FINDINGS

We present the findings according to our research objectives.

General and Technical Differences among Universities

The summarized data regarding the general details of each university is presented in Figure 3. AIOU is the
oldest among the three universities, while UPOU is the youngest. AIOU is also considered a mega-university
with approximately 600,000 enrollments per term, while UPOU only got about 4,000 enrollments. The
figure also shows that UT had the most students and faculty members using the learning management
system.

UPOU uTt
General Comparison Philippines Indonesia
Founded 1995 1984
Online / Using MOODLE since 2007 2003
302484

Per Semester Student Enrollments ~4000
No. of Programs L
No. of Courses

Regional Campuses | Centers

Study | Exam Centers

Registered Part-time Tutors / Faculty
Incharge

Online / e-Tutors

Registered Students on MOODLE
Active Students on MOODLE

Active Tutors on MOODLE

MOODLE Local Name

Figure 3. General information on AIOU, UPOU, UT

3B+
1170

39 + 1 for Overseas Students

12000
H000
267863
120000-150000
S000
UT Online

The summary in Figure 4 presents data regarding the technical details of the LMS implementation of each
university. Both UPOU and UT used the 3.5 version of Moodle while AIOU used 3.3.1 during the data
collection period. AIOU was using an Ubuntu Linux distribution while UPOU and UT were both using
CENTOS. Among the three universities, UPOU’s server utilized the lowest RAM at 24 GB and hard disk

space at 192 GB. It was the only university that used outsourced technical support services regarding server
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management of the LMS instance. However, it was only AIOU who used their in-house physical servers to
host their LMS. Moreover, it was interesting to note that AIOU had its university website developed using
ASP classic while UPOU and UT both utilized content management systems like WordPress and Drupal.
Mobile applications for their Moodle instance were available for UPOU and UT. Plagiarism plug-ins like
Turnitin were in full implementation only in UPOU. None of the three universities had an accessibility or
support plug-in for differently-abled students.

UuPOU uT
MOODLE Technical Philippines Indonesia
MOODLE Version i3 3 35
MOODLE Server Type Physical Virtue Virtual
MOODLE Server OS5 Ubuntu 16.04 Ce Centos 7.5
MOODLE Server RAM 32GB 4 4x128GBE for DB & 4"64GE Web
MOODLE Server HOD 900GB/1TB 12 GB &TB
MOODLE Learmning Analytics \ Yes
MOODLE Mobile Application s
Turnitin / Plagiarism on MOODLE H Limited

MOODLE Technical Administration . In-House
MOODLE Hosting Cloud
Technical Staff Managing the MOODLE 3
Univesity Website Platform ] Drupal / PHP / MySQL

Accessibility/ Support for Special
Students in MOODLE o Mo

MOODLE Theme Standar Customized

Figure 4. Technical details of LMS implementation in AIOU, UPOU, UT

The summary in Figure 5 presents data regarding academic details of the LMS implementation of each
university.

AlOU UPOU uTt
MOCDLE Academic Pakistan Philippines Indonesia
MOCDLE Video Conferecing Zoom, AngoL BBE, SkypedBussines, MS Teams
MOOQDLE Badges \ Mo
MOODLE Competencies Mo
MOQDLE Attendance
MOCDLE Quizzes
MOOQDLE Assignments
MOODLE Chat
MOQCDLE Forums
MOODLE Exam

Standardization of Learning Resources
Liberty for Tutors to reuse or create
their own learning resource Limited
Student Feedback on MOODLE o Yes
Tutor Feedback on MOODLE Mo Yes

Figure 5. Academic details of LMS implementation in AIOU, UPOU, UT

zAIOU solely used Big Blue Button (BBB) as the primary tool for synchronous meetings. UT offered Skype
for Business and MS Teams as additional tools while UPOU offered Zoom and Google Hangouts. Only UT
provided student and tutor feedback via the LMS.
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Satisfaction among LMS Users in Three Universities

Figure 6 shows the boxplot of user satisfaction among three universities.
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l |
Al UP urt

University

Figure 6. Boxplots of user satisfaction in LMS implementation among three universities

The analysis of variance resulted in a statistically significant difference in the satisfaction ratings among the
three universities [F(2, 15,563) = 75.57, p < .01]. Post hoc comparisons using the Tukey HSD test indicated
that the mean of satisfaction ratings given by participants in UPOU (M = 3.98, SD = 0.94) and UT (M =
3.98, SD = 0.78) were significantly higher than the mean of satisfaction ratings from AIOU (M = 3.54, SD
=1.26) both at p < 0.01.

However, the mean satisfaction ratings from UPOU did not significantly differ from the mean ratings from

UT.

Intention to Use and Net Benefits among LMS Users in Three Universities

Figure 7 shows the boxplot of intention to use and net benefits among three universities. The analysis of
variance resulted in a statistically significant difference in the intention to use ratings among the three
universities [F(2, 15,563) = 12.76, p < .01]. Post hoc comparisons using the Tukey HSD test indicated that
the mean of satisfaction ratings given by participants in UPOU (M = 3.88, SD = 0.83) and UT (M = 3.68,
SD = 0.79) was significantly higher than the mean of ratings from AIOU (M = 3.60, SD = 1.07) at p < 0.01
and p < 0.05, respectively.
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Figure 7. Boxplots of intention to use and net benefits in LMS implementation among three universities

However, the mean intention to use ratings from UPOU did not significantly differ from the mean ratings

from UT.

The analysis of variance resulted in a statistically significant difference in the net benefits ratings among the
three universities [F(2, 15,563) = 57.49, p < .01]. Post hoc comparisons using the Tukey HSD test indicated
that the mean of satisfaction ratings given by participants in UPOU (0 = 4.07, SD = 0.96) and UT (M =
4.07, SD = 0.82) were significantly higher than the mean of ratings from AIOU (M = 3.73, SD = 1.35) both
atp < 0.01.

However, the mean net benefits ratings from UPOU did not significantly differ from the mean ratings from

UT.

Quality among LMS Users in Three Universities
Figure 8 shows the boxplots of information quality, service quality, and system quality in three universities.

The analysis of variance resulted in a statistically significant difference in the information quality ratings
among the three universities [F(2, 15,563) = 29.17, p < .01]. Post hoc comparisons using the Tukey HSD
test indicated that the mean of satisfaction ratings given by participants in UPOU (M = 4.06, SD = 0.85)
and UT (M = 4.00, SD = 0.75) were significantly higher than the mean ratings from AIOU (M = 3.79, SD
= 1.08) both at p < 0.01.

However, the mean information quality ratings from UPOU did not significantly differ from the mean
ratings from UT.
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Figure 8. Boxplots of quality in LMS implementation among three universities

The analysis of variance resulted in a statistically significant difference in the service quality ratings among
the three universities [F(2, 15,563) = 8.40, p < .01]. Post hoc comparisons using the Tukey HSD test
indicated that the mean of satisfaction ratings given by participants in UPOU (M = 3.96, SD = 0.82) and
UT (M = 3.80, SD = 0.76) were significantly higher than the mean ratings from AIOU (M = 3.73, SD =
1.09) at p < 0.01 and p < 0.05, respectively. Furthermore, mean service quality ratings from UPOU were
statistically significantly higher than ratings from UT at p < 0.01.

The analysis of variance resulted in a statistically significant difference in the system quality ratings among
the three universities [F(2, 15,563) = 85.4, p < .01]. Post hoc comparisons using the Tukey HSD test
indicated that the mean satisfaction ratings given by participants in UPOU (M = 4.14, SD = 0.92) and UT
(M = 4.05, SD = 0.77) were significantly higher than the mean ratings from AIOU (0 = 3.67, SD = 1.21)
both at p < 0.01.

However, the mean system quality ratings from UPOU did not significantly differ from the mean ratings
from UT.

Relationship between Quality, Intention to Use, and Satisfaction

Figure 9 shows a table of effect sizes of correlations between variables. Satisfaction was found to be positively
and strongly correlated with information quality, r(15,564) = 0.70, p < 0.01; service quality, r(15,564) =
0.76, p < 0.01; and system quality, r(15,564) = 0.69, p < 0.01.

Intention to use was found also to be strongly and positively correlated with information quality,
1(15,564)=0.55, p < 0.01; service quality, r(15,564)=0.62, p < 0.01; and system quality, r(15,564)=0.69, p
<0.01.

Finally, net benefits ratings were found to be strongly and positively correlated with information quality,
1(15,564)=0.63, p < 0.01; service quality, r(15,564)=0.66, p < 0.01; and system quality, r(15,564)=0.62, p
<0.01.
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Figure 9. Correlational table of variables

DISCUSSION AND CONCLUSION

This study investigated the implementation of a learning management system among three open universities
in Asia before the COVID-19 pandemic began. It highlighted general and technical differences that may
have explained the varying degrees of information quality, service quality, system quality, user satisfaction,
intention to use, and net benefits which are indicators of the successful implementation of their learning
management system.

The general and technical comparison showed that while UPOU was a relatively younger university than
AIOU, it was found to be more successful in implementing the LMS based on the significantly higher
ratings in all IS success indicators. This could be brought about by the scale by which UPOU started
implementing online learning. Rogers (2003) identified time as an important factor for the successful
diffusion of innovation like an LMS. Innovativeness or the type of adopters in a university may have
determined the success of its LMS implementation. Since UPOU started with the LMS early in 2007, the
innovation might have reached the late majority and laggards. The same could be said for UT, which started
adopting the LMS in 2003. As for AIOU, they started only in 2012. This could mean that the innovation
must have only reached the early adopters which was reflected by the huge difference between the number of
users who registered in their LMS (2,130) and their total enrollment per semester (~-600,000).

Another factor may have been the in-house implementation of the LMS. Even with a good team, the internet
connectivity issues in all three countries may have caused the system quality to suffer. This may have been
the case for AIOU in 2019. UPOU and UT used virtual servers that offered redundancy and outsourced
maintenance for their LMS. Finally, the service quality ratings of UPOU were significantly higher than
those of AIOU and UT which may have been explained by the outsourced technical administration of the
LMS. UPOU’s ICT center had key people who handle the system administration of the LMS instance.
However, its provider was able to help with other technical issues that the university’s staff might be too busy
to manage. The balance between data privacy and service quality may have been ensured using data privacy,
non-disclosure, and other legal agreements. It may also be explained by the population of the university.
Both UT and AIOU have been serving a larger population than UPOU. Effective scaling may be a lesson
that the smaller university could learn from its more established counterparts.

Moreover, the strong correlations supported the model that was proposed by Delone and McLean. This can
be further validated using confirmatory factor analysis and structural equation modeling which are currently
outside of the scope of the study

The study showed that AIOU, UPOU, and UT may collaborate to develop or enhance their Learning

Management System user interface and user experience. Furthermore, accessibility needs to be enhanced.

Authors’ Note:  This article has been presented in the 5th International Open & Distance Learning
Conference- IODL 2022.
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