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Abstract

Technology acceptance research explains the adaptation of learning technology by accounting for the use
of technologies. This mixed-method study investigated the use of Learning Management Systems (LMS)
for distance education in Malaysia using the extended Technology Acceptance Model (TAM). Limited
studies on LMS for Malaysia higher education studies focusing on distance learning are warranted due to
the diversity of resources, maturity, and education as working adults contrasting from traditional
undergraduates. The survey on 205 respondents revealed that the extended TAM, which includes
perceived resources, explained variance in attitudes (R?= 56.2%) and actual use (R?= 34.5%) adequately.
Concurrently, indicating perceived ease of use and perceived resources as a determiner for the attitude
which predicts actual use. Subsequently, a semi-structured interview on 15 respondents supported this
as it was inferred that respondents’ attitude was mainly determined by their perception of the role of
LMS to facilitate learning activities. Furthermore, inconveniences in accessing learning contents and lack
of interactive learning activities are the respondents’ primary concern, reflecting on the predictive role of
perceived ease of use. The findings also provide appropriate guidance for the pedagogical design and LMS
implementation for distance education based on affordance and inclusivity.

Keywords: extended TAM, perceive resources, distance learning, Moodle, higher education

INTRODUCTION

Learning Management System (LMS) such as BlackBoard, Moodle, and WebCT are popular virtual learning
environments in higher education and have been adopted globally to integrate teaching and learning
technology. The benefits include flexibility, ubiquity, time, and cost-efficiency (Fernando et al., 2008; Park &
Choi, 2009). It was initially focused on distance learning (Cigdem & Ozturk, 2016), as it provided a means to

Copyright © 2021 by the authors; licensee CEDTECH by Bastas. This article is published under the terms of the
Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).


https://doi.org/10.30935/cedtech/10987
http://creativecommons.org/licenses/by/4.0/

Annamalai et al. / Contemporary Educational Technology, 2021, 13(3), ep313

diversify the learning population based on 21%-century learning needs (Bervell & Arkorful, 2020; Saidi et al.,
2021). Nevertheless, LMS has come a long way. Its functionality has expanded to facilitate the integration of
online tools for hybrid learning, such as flipped and blended learning (Washington, 2019). Despite these
strengths, LMS is not free from pessimism. While beneficial, the online delivery using LMS requires strategies
that could facilitate different learning requirements and styles (Thah & Latif, 2020) which falls upon the
instructors’ hands to create a meaningful learning experience (Cigdem & Ozturk, 2016; Kim & Thayne, 2015).
As LMS is also designed to be instructor-oriented, empirical findings have indicated that it restricts learners
from exploring the learning facilities independently (Viberg & Grénlund, 2017). Furthermore, its inadequacy
as an effective communication and interaction platform (Gros & Garcia-Pefialvo, 2016) reflects substandard
opportunities as a collaborative tool (Fleischmann, 2018).

Likewise, issues were also apparent in terms of usability as older LMS versions were mainly designed for
desktop-based interaction while not supporting mobile accessibility (Viberg & Groénlund, 2017). When a
majority of undergraduates today are avid users of smartphones (Annamalai & Kumar, 2020), the
unavailability of quick mobile access and unresponsive design tends to negatively affect the success of the
platform (Abdul Lasi, 2021; Kumar et al., 2020; Kumar & Al-Samarraie, 2018). Moreover, due to this need,
factors relating to resources such as the internet, devices, and access have played a crucial role in the
intention to use an information system (Zwain, 2019). According to Yacob et al. (2020), in Malaysia, these
technology barriers have been critical in influencing LMS use for distance education. Henceforth, indicating
ICT infrastructures as one of the main factors for successful implementation of LMS, especially in higher
learning institutions (Sobaih et al., 2016). Furthermore, Chung et al. (2020) and Thah and Latif (2020) also
found that other perceived resources in learning such as online communication strategies, content,
interaction, and accessibility to video streaming platforms are some of the factors that influence the use of
LMS for distance education in Malaysia.

PROBLEM STATEMENT

Understanding factors that influence students’ actual use of LMS becomes critical as such insights into their
behavior could be used to improve students’ online learning experience and future LMS expansion (Thah &
Latif, 2020). Similar studies in Malaysia have warranted investigating acceptance and readiness as there is a
lack of learner control and communication in using LMS for distance education (Chung et al., 2020). According
to Yacob et al. (2020), barriers relating to technology, internet, device, and skills have been instrumental in
influencing LMS use for distance-learning where students have opted for mobile learning strategies such as
WhatsApp and Google Classroom than using traditional LMS. Henceforth, understanding these factors is vital
for distance learning, as LMS is the primary platform used to facilitate teaching and learning. A more complex
argument is that distance education students’ diversity due to resources, location (Almarashdeh & Alsmadi,
2016), maturity, education background, and technology application may differ from how traditional students
perceive online teaching and learning. Henceforth, highlighting the need to explore factors determining
utilization and behaviors that would determine their acceptance and future use of LMS as an online learning
platform.

RESEARCH OBJECTIVES

Therefore, the present study aims to examine attitude and the actual use of LMS among Malaysian distance
learning students. For this reason, the Technology Acceptance Model (TAM) was used as a baseline model as
empirical findings have indicated ease of access, quality of learning experience, and resources as primary
factors influencing the use of LMS. Additionally, as studies related to LMS and distance education in
Malaysian (Abdul Lasi, 2021; Chung et al., 2020; Yacob et al., 2020) mainly focused on quantitative research,
we focused on a mixed-method strategy. We stipulate that a qualitative approach by understanding
perceived benefits, challenges, and recommendations will further determine their use behavior. Therefore,
while the general objective of this study is to investigate factors affecting intentions and behavior of distance
education students use of LMS, the specific objectives are:
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i. To examine the relationship between perceived usefulness, perceived ease of use, and perceived
resources on LMS use behavior and behavioral intention for distance education.

ii. To investigate perceived benefits and challenges of using LMS for distance education and their
recommendation to improve their interaction.

LITERATURE REVIEW

Learning Management System (LMS)

In this study, the institution’s central LMS platform is a Moodle-based platform. The Moodle environment
involves asynchronous discussion that allows students to use their time for thinking, planning, interacting,
formulating ideas, and participating in forums and quizzes. According to Waheed et al. (2016), the most
frequently utilized features of Moodle are Communication Module, Assignment Module, Course Content
Module, and Couse Delivery Module. The Course Content Module refers to course compilation, which
demands students to be involved in the regular learning process (Brophy, 1999), and Assignment Module
allows for assignment submission and grading facility (Aybay & Dag, 2003). Moodle as a tool for distance
learning has been fundamental as these modules have been instrumental in innovating learning by providing
a platform to manage the learning process through compelling interactivity (Mukoviz et al., 2019). Empirical
studies have documented positive learning outcomes (Novo-Corti et al., 2013) and positive perception on
usefulness and ease of use (Escobar-Rodriguez & Monge-Lozano, 2012) by using Moodle in higher
institutions. We agree that while the research foundation on LMS and the online learning environment is
rich, not all issues and barriers have been amply identified and addressed, which leaves room for further
investigation.

Technology Acceptance Model (TAM)

Technology Acceptance Model (TAM) was first introduced by Davis (1985) based on the theory of reasoned
action and theory of planned behaviour, and it has supported a multitude of studies related to acceptance
of technology (Weng et al., 2018). TAM is widely used to investigate the acceptance of end-user in computing
technologies (Sivo et al., 2018) in education (Weng et al., 2018). The model associates with perceived
usefulness (PU), perceived ease of use (PEOU), and Attitude (AT) towards using the technology. Davis et al.
(1989) defined PEOU as the degrees to which an individual believes that using specific technology would be
free from effort, whereas PU relates to perceived usefulness to improve performance. Lastly, AT is defined
as the degree to which users are interested in a specific system (Davis, 1985).

In regard to TAM application in online learning, Ifinedo et al. (2018) reported that the usability factors have
a positive effect on learners’ actual use compared to PEOU and PU. Empirical findings have also indicated
that PEOU, not PU as the main factor influencing the use of technology (Al-Busaidi, 2013). At the same time,
Tarhini et al. (2015) indicated that PU is the strongest determinant for acceptance in this context.
Concurrently, Bervell and Umar (2018) highlighted the need to explore distance education students’ attitudes
regarding LMS use behavior. While PEOU and PU positively affect the use and Attitude of LMS for distance
education students, further investigation on other possible external factors that influence actual use is still
warranted (Almarashdeh & Alsmadi, 2016).However, Sivo et al. (2018), referring to the Extended TAM model,
described how external variables might contribute to PEOU and PU. One such external variable, referred to
as perceived resources (PR), was fundamental towards learning and system acceptance (Morris & Venkatesh,
2010). It was also reported that perceived resources are critical determinants toward adopting technology
(Smith & Sivo, 2012). Mathieson et al. (2001), through their Extended TAM model (Figure 1), showed that
resources such as skills, time, money, hardware, software, human assistance, and data are critical in
influencing the use of a system. Therefore, PR is defined as the perceived belief that resources available
individually and/or through an organization are crucial to using a system (Sivo et al., 2018). Mathieson et al.
(2001) found that resources affect individuals’ ease of use, behavioral intention and portray a small effect on
usefulness, whereas Lee (2008) confirmed that perceived resources could lead to better online adoption.
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Figure 1. Extended TAM (Mathieson et al., 2001, p. 92)

Referring to the extended TAM, two constructs were removed from our study: (i) external variables and (ii)
behavioral intention. Firstly, for external variables, Ku (2009) claims that there are reduced effects of external
variables with time when using LMS. This was initially proposed by Hubona et al. (1996), claiming that
external variables based on individuals and organizations are crucial only when a new technology is adopted.
Mathieson et al. (2001) justified this occurrence claiming that after users have gained experience using a
system, PU and PEQOU are solely responsible for explaining intention. In this study, distant education students
are not novel users and have experience using the LMS for more than two semesters. Therefore, this justifies
the reason for excluding this factor in the development of the research model. Concurrently, as the LMS use
was mandatory for the distance education program, Lemay et al. (2018) claim that technology acceptance
models can explain the perception of acceptance and provide insights on the use and Attitude towards LMS
effectively. Next, we also omitted out behavioral intention (BI) from our suggested model. According to
Bazelais et al. (2018), Bl is dependent on PU, PEOU, and user’s beliefs about technology. However, Lemay et
al. (2018) and Maruping et al. (2017) claim that in situations where the use of a system is compulsory, Bl does
not lead to actual use. Based on these findings, we decided to omit external factors and behavioral intentions
in our model.

METHODOLOGY

In light of the considerations mentioned above, we examine the relationships among TAM factors using an
explanatory sequential mixed-method research. Creswell and Clark (2011) defined mixed method as utilising
the strength of quantitative and qualitative to obtain the best outcome as these methods can complement
each other. The quantitative findings indicate factors influencing the attitude and the actual use of the LMS
among distance education students, while the qualitative findings provide descriptive accounts of
participants’ use experiences, challenges, and recommendations.

Quantitative Analysis

We analysed the quantitative aspect based on the partial least squares (PLS) structural equation modeling
approach (Hair et al., 2013). For that reason, we examined the acceptance of LMS by distance education
based on the extended TAM model (Mathieson et al., 2001) by excluding Bl and external variables. Next,
based on the literature review, the study focused on the relationships between PU, PEOU, PR, AT, and the
actual system use (USE) of the LMS. We adopted the original causal constructs, as stated by Hubona et al.
(1996), based on the external stimulus-cognitive-affective-behavioural response relationships in TAM.
Therefore, the following hypotheses are proposed and illustrated in Figure 2.
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Figure 2. Hypothesis Model

H1: Perceived Ease of Use will have a positive effect on Perceived Usefulness.
H2 : Perceived Resources will have a positive effect on Perceived Ease of Use
H3: Perceived Resources will have a positive effect on Perceived Usefulness.
H4 : Perceived Ease of use will have a positive effect on Attitude.

H5 : Perceived Usefulness will have a positive effect on attitude.

H6 : Perceived Resources will have a positive effect on Attitude.

H7 : Perceived Usefulness will have a positive effect on Actual Use.

H8 : Attitude will have a positive effect on Actual Use.

As for the survey instruments, we adopted the items from Sivo et al. (2018), which have shown reliability and
validity evidence for LMS studies in the context of distance education. A total of 21 question items were used
based on the five factors. All the items related to the four constructs were measured with a Likert scale
ranging from 1 strongly disagree to 5 strongly agree. The targeted respondents were from a social science
background and are in the 2" year of their program. The questionnaires were distributed electronically using
Google forms through the LMS platform, and students were given two weeks to respond to the
guestionnaire. A second reminder was administered after two weeks to ensure a higher response rate.

Demographic

A total of 203 respondents participated in this study, where the response rate was 50.8% from the courses.
Female respondents represented 56.2% (n = 114) whereas males, 43.8% (n = 89). The respondents between
30 to 39 years old held the highest percentage at 47.8% (N=97), and the second highest was those aged 20-
29 years old at 44.3% (N=90). 65.3% (N=133) were government employees, while 34.7% (N=70) were
employed in the private sector.

Structural Equation Modelling

Partial least squares (PLS) were used to examine the measurement and structural model due to its capabilities
to accommodate smaller sample sizes without normality assumption (Chin et al.,, 2003). The software
SmartPLS version 3.2.8 (Ringle et al., 2015) was used to test the model developed. We followed the
suggestions of Hair et al. (2019) and Ramayah et al. (2018) by testing the model in two stages: 1)
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Measurement model (to assess validity and reliability of the measures) and then 2) Structural model (to test
the hypotheses developed).

Measurement Model

To assess the measurement items and constructs, we tested for convergent validity. The test for reliability
and convergent validity is presented in Table 1. In step one, we used loadings, composite reliability, and
average variance extracted to assess convergent validity (Hair et al., 2018). All the item loadings exceeded
0.7, and the AVE exceeded 0.5 for all constructs, thus indicating adequate convergent validity of the
measurement model.

Table 1. Reliability and convergent validity

Constructs Items Loadings CR AVE
Perceived Resources PR1 0.745
PR2 0.706
PR3 0.822 0.862 0.611
PR4 0.845
Perceived Usefulness PU1 0.746
PU2 0.883
PU3 0.895 0.911 0.720
PU4 0.861
Perceived Ease of Use PEOU1 0.859
PEOU? 0.874 0.858 0.751
Attitude AT1 0.926
AT2 0.904 0.940 0.840
AT3 0.920
Actual Use USE1 0.928
USE2 0.937 0.931 0.870

In step two, we assessed the discriminant validity using the Heterotrait - Monotrait ratio (HTMT) criterion
suggested by Henseler et al. (2014) and updated by Franke and Sarstedt (2019). The HTMT values should be
<£0.85, the stricter criterion, and the mode lenient criterion should be <0.90. As shown in Table 2, the values
of HTMT were all lower than the stricter criterion of < 0.85; thus, we can conclude that the respondents
understood that the five constructs are distinct. Taken together both these validity test has shown that the
measurement items are both valid and reliable.

Table 2. Discriminant Validity
Constructs

1. Actual Usage

2. Attitude

3. Perceived Usefulness

4. Perceived Ease of Use

5. Perceived Resources

Qualitative analysis

Thereafter, the qualitative analysis is composed of distance education students’ responses on their views of
the LMS for teaching and learning in regard to strengths, limitations, expectations, and recommendations.
We applied Braun and Clarke (2006) five-staged of thematic analysis. The questions asked during the
interview are:

1. What are the perceived benefits of the LMS platform?
2. What are their perceived challenges of using LMS in their learning activities?
3. What are students’ recommendations to improve learning via LMS?

To ensure reliability in the interview process, we applied the four primary validation criteria described by
Leininger (1994): trustworthiness, credibility, applicability, and consistency. Trustworthiness and credibility
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were achieved by providing verbatim quotations to support interpretation (Hammarberg et al., 2016) and
based on researchers’ experiences in interview protocols (Exter & Ashby, 2019). Next, the applicability and
consistency were also validated as the questions reflected on the LMS user experience where all the
respondents were exposed to the same LMS and content. Next, purposeful sampling was intentionally
selected where a total of 15 respondents were identified for the interview (Creswell & Clark, 2011). The
interview duration was between 30 and 45 minutes, where the sessions were audio-recorded, transcribed
using oTranscibe.com, and reviewed based on the research aim to identify themes that support the
acceptance and use of LMS.

RESULTS AND DATA ANALYSIS

Data analysis is discussed based on the structural model used to identify the overall acceptance of LMS,
followed by a thematic analysis to explore the perception, challenges, and recommendations used to support
the quantitative findings.

Structural Model

We tested the hypothesis by running a bootstrapping procedure with 5,000 resamples (Hair et al., 2018;
Ramayah et al., 2018). The bootstrapping will produce the beta values, standard errors, t-values, p-values,
and effect sizes. As shown in Table 3, there was a positive relationship between PEOU and PU (6 =0.682, p <
0.01). PR has a positive relationship PEOU (6 = 0.653, p < 0.01) and PU (8 = 0.147, p £ 0.05); thus, H1, H2 and
H3 were supported. We then tested the effect of PEOU (6 = 0.487, p <0.01), PU (6 = 0.074, p 2 0.05) and PR
(6 =0.266, p < 0.01) on Attitude, only H4 and H6 were supported while H5 was not supported. Finally, we
tested the effect of PU (8 = 0.272, p < 0.01) and Attitude PR (6 = 0.380, p < 0.01) on Actual Usage, and both
were positively related to USE; thus, H7 and H8 were also supported.

Table 3. Hypothesis Testing

Relationship Std. Beta  Std. Error t-value p-value BCI LL BCI UL f2 Results
H1: PEOU - PU 0.682 0.056 12.087 0.000 0.571 0.760 0.698 S
H2: PR - PEOU 0.653 0.049 13.328 0.000 0.555 0.719 0.742 S
H3: PR > PU 0.147 0.070 2.094 0.018 0.029 0.266 0.032 S
H4: PEOU > AT 0.487 0.083 5.890 0.000 0.359 0.644 0.183 S
H5: PU > AT 0.074 0.100 0.740 0.230 -0.125 0.210 0.005 NS
H6: PR > AT 0.266 0.078 3.403 0.000 0.144 0.390 0.090 S
H7: PU - USE 0.272 0.098 2.764 0.003 0.108 0.431 0.071 S
H8:AT - USE 0.380 0.100 3.819 0.000 0.205 0.538 0.139 S

*Note: S = Supported, NS = Not Supported

The R? for predicting PEOU was 0.426, and PU was 0.617, indicating that 42.6% of the variance in PEOU can
be explained by PR while 61.7% of the variance in PU can be explained strongly by PEOU and PR. Based on
the path coefficient value it The R? for the prediction of attitude was 0.562 while for Actual Usage was 0.345,
which shows that 56.2% of the variance in attitude can be explained strongly by PE and followed by PR while
only 34.5% of the variance in Actual Usage can be explained by the modeled variables namely AT and PE.

Analysis of the Interviews

According to Miles and Huberman (1994), quantitative and qualitative methods complement each other to
take advantage of each other. Semi-structured interviews were conducted with 15 students. On the whole,
students admitted that the LMS helped them in their learning process. They gave positive feedback that
includes ease of use and usefulness of the system in distance learning facilitation. Ease of use was deemed
related to accessibility, navigation, and online learning management. Learning management of online
learning was related to assignment submission and the availability of an academic planner. A key feature of
the responses was associated with the forum and chat discussion for collaborative work. Example of students’
responses are:
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SAS 3: We are able to open the portal anytime. There are additional notes from the
lecturers. Academic planner is also there.

SAS 5: Easy to submit assignments.
SAS1: It is easy to find group members for assignments.

SAS2: Easy to discuss in the forum.

During the interview, the most frequent explanation of the LMS’s usefulness was related to the unlimited
access to tape-recorded videos that allowed them to stream the videos without downloading it. Students
also found the LMS was useful to access learning contents, assignment scores, quizzes, and appointments
with lecturers. The following excerpts explain the reasons why they appreciate the LMS:

SAS 6: You don’t need to download the videos. You can just watch it.
SAS 12: Open to know our scores for assignments.
SAS13: Lecturers calling to complete assignments, complete quizzes.

SAS 14: It is useful ...because one day before the lecture, | can check the portal for updates.

The respondents also were questioned on their challenges of using the LMS. They expressed their frustration
when materials were not up to date, technical difficulties, the lecturer’s ineffective use of activity modules,
and the platform’s obsolete features. We observe that these challenges can be linked to limitations that
resulted in perceived resources not supporting the actual use. As an example, technology glitches were
highlighted during the interview. Participants highlighted the poor Internet connectivity. Due to high usage
at the same time, learning activities related to assessment and intensive were problematic. There were also
problems related to the assignment submission. Some of the comments are:

SAS7: we can’t open the portal during intensive (peak sessions) where quizzes cannot be
completed at that particular time and end up getting zero.

SAS11: during intensive, it is very difficult to access the portal. For oral assessment, there
are issues with recording, where the system does not capture my voice.

SAS14: sometimes, the assignment cannot be submitted.

The interview also indicated a lack of communication between lecturers and students. Lecturers were not
managing the LMS effectively, and this includes delivering inappropriate content. Students were challenged
by the incompetence of lecturers in regard to providing more relevant learning content and commitment.

SA9: lecturers do not update the system accordingly ... this was confusing and some of the
students were working on the last semester’s assignments.

SAS13: lecturers need to update the portal so that the students are updated on changes.

In addition to this, dissatisfaction was also noted on the out-dated approach of teaching and learning
activities and lack of richness in interaction as lecture notes are still given as Microsoft Word and PowerPoint
documents. The interview found that students were trying to compare the LMS with newer technology
usability features, particularly related to smartphones and mobile applications. This can be observed in the
following statement.

SAS1: Out-dated methods such as Microsoft Word and PowerPoint, nothing interactive.

SAS6: | don’t need to open the platform frequently. | only open it to get my scores as there
is nothing interesting or changed from last semester.
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SAS5: Not compatible. The platform only supports desktop settings.

While acknowledging LMS limitations, the participants generated a series of worthwhile suggestions that can
further enhance the LMS use. When questioned, students mainly highlighted the need to integrate mobile
technology, requesting a mobile version of the LMS, which incorporates academic and communication
applications to facilitate their learning process. In a way, this application will facilitate their assignment
preparation process, such as plagiarism and referencing software. Besides, they would also like the platform
to advertise events happening in the university. They stated that:

SAS3: Include some apps related to academics. For example, plagiarism check, bench link,
Mendeley, and student loan matters link.

SAS5: Moodle should update events in the university.

SAS6. It would be good if there is Moodle app where we can use it anytime, anywhere.
SAS7: We want a chatbox like WhatsApp.

SAS10. Most of us using smartphones, so the setting needs to be in a mobile setting.

SAS13: we want easy access like smartphones, no need to scroll up and down looking for
information.

DISCUSSION AND IMPLICATION

According to Bazelais et al. (2018), to ensure the success and effective use of an online learning environment,
users’ interest and acceptance of the system should be investigated. Therefore, to make sense of the findings,
we discuss the quantitative analysis as supported by the finding from the interviews. We found all
relationships between the factors supported, except for PU towards AT. The relationship between AT
(interest towards the system) and PU (LMS's usefulness) was not significant due to the compulsory nature of
the LMS for distance education. Nevertheless, AT could be predicted based on perceived ease of use and
resources. According to Bazelais et al. (2018), students would be more interested in using an online system
if they perceive the system as advantageous, user-friendly, and effortless. We do not deny this, but in some
cases where the LMS is the central platform providing interaction for teaching and learning, students would
view the system as applicable as they do not have any other alternatives. Therefore, eliminating functionality
and emphasizing factors related to online resources that are available through the LMS.

Subsequently, we observed that the most substantial significant relationship is denoted between PR and
PEOU, followed by PEOU with PU. The relationship between PEOU and PU has been well documented in
empirical findings of LMS (Almarashdeh & Alsmadi, 2016). Interestingly, PR has the weakest significant
relationship with PU in the model, indicating that perceived resources do not directly influence usefulness
but moderate ease of accessing the LMS. Henceforth, our findings agree with Sivo et al. (2018) that perceive
resources do influence perception of usefulness; however, we observe that it predicts ease of use better. On
the contrary, we also observed attitude as a better predictor of the system’s actual use than usefulness. The
weak significant relationship between PU and USE also explains that due to the compulsory nature of the
LMS, the main factors in determining AT and USE are PEOU and PR. This was supported by Yalcin and Kutlu
(2019) as the number of resources in the LMS and the ease of using it to achieve learning goals influences
intention to use the LMS. We gather that with resources denoting skills, time, learning contents, and
software, effective LMS interaction is vital.

Conversely, interview findings were substantial in validating these outcomes. Firstly, we questioned students
on the perceived advantage of using LMS (RQ1). We gathered students’ views of ease of accessing learning
contents, assignment submission, and creating online learning communities through the LMS as beneficial.
Hence, the supporting the strong positive relationship between PEOU and PU is supported. In terms of
resources, we note that students welcomed the idea of video streaming and the use of mobile
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communication platforms. Furthermore, easy access to their graded scores and contents were also found to
relate to ease of executing these tasks. Henceforth, supporting the strength of H1 and H3 as more emphasis
is given on the ease of use than usefulness. To obtain a more in-depth understanding, we questioned the
challenges that influenced their use of the LMS (RQ2) and deduced that technical issues related to access and
out-dated teaching materials and delivery as the primary concern. It was revealed that the LMS’s
incompetency in supporting a large number of students hindered accessing learning activities at critical
points of assessment. We gathered that these challenges might have contributed to a weaker relationship
on PU towards USE (H7). Cigdem and Ozturk (2016) assert that if students are not confident about their
capabilities of using LMS or view the interaction as problematic, they would prefer not to use the system.

Furthermore, the lecturers’ use of the LMS was found not to meet the distance education students’
expectations. According to Ferianda et al. (2018), engagement in learning activities predicts students’
perception of the LMS’s usefulness for distance learning. The interview findings indicated that learning
strategies are not impactful due to a lack of interactive activities. Besides, it also indicates the need for
instructors to design meaningful, innovative, and up-to-date content by not using the LMS as an inventory of
learning material. This result confirms that lecturers’ competencies and skills are a critical component for
teaching online successfully (Kim & Thayne, 2015; Menchaca & Bekele, 2008). Moreover, it is highly essential
to ensure teachers’ presence through responsive communication and active participation in online learning
communities to ensure students are intrinsically motivated (Belaja et al., 2012). We gathered that the
teaching presence is lacking and may have contributed towards attitude towards the learning contents.
Interestingly, none of the respondents mentioned issues with internet services, and we deduced this towards
having better financial standing to access such facilities as working adults.

Henceforth, we questioned their recommendation in improving the use of LMS (RQ3). According to Bazelais
et al. (2018), it is imperative to align and create awareness of how undergraduates interact with the learning
platforms. We observed that most respondents suggested using mobile applications to facilitate their
distance learning program, and this idea was also supported by Chung et al. (2020), Olivier (2016), and Yacob
et al. (2020). We noticed that respondents recommended that the application facilitate mobile interaction
(responsive design) or mobile application. As today’s learners are more tuned to mobile technologies, their
interest in utilizing such technology greatly impacts their use. These findings support the findings of
Annamalai and Kumar (2020) in regard to LMS access for distance learning using mobile devices. Conversely,
as distance education students are physically ‘out of campus,’ they need to perceive themselves as part of
the institute’s ecosystem. This was reflected by suggestions to embed information regarding events and a
platform to communicate with their learning community to avoid isolation from their physical learning
environment. Furthermore, access to learning tools, especially plagiarism checkers, referencing tools, and
other learning software, was also deemed imperative to facilitate learning as they could not access such
facilities remotely. We stipulate that the issues related to distance learning is related primarily to access of
resources, followed by teaching and learning quality.

CONCLUSION, LIMITATION AND FUTURE DIRECTION

Overall, we found that the extended TAM explained a significant amount of variance in distance education
students’ attitudes (R>= 56.2%) and actual use (R?= 34.5%). Therefore, we deemed the R? achieved in our
model as sufficient, given the complexity of the proposed model was small. The model depicts that perceived
resources have the strongest relationship with perceived ease of use, which critically influences attitude and
use. Conversely, perceived usefulness was found not to support attitude and had a weak relationship with
USE and perceived resources, hence questioning the need to include the PU in future studies where the
information system’s use is compulsory. Next, challenges were deemed to be related to accessibility, out-
dated interactive learning contents, and mobile-based interaction. We recommend future studies to consider
factors such as self-efficacy, technology competency, perceived learning opportunities, social influence
(online community), and online learning ecosystem as strategies to explore LMS use for distance education
further. This was derived based on the recommendation to improve their role as a learner secluded from the
institution ecosystem.
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Henceforth, this study contributes to the limited studies on distance education in Malaysia, focusing on
students’ perspectives on using the LMS as a compulsory learning tool. The mixed-method approach solidifies
the relationships observed by emphasising the need to design and integrate learning activities that are
interactive and easily accessible based on the affordance of 21%*-century learning strategies. The study also
ascertains that perceived usefulness is not a mandatory factor to be considered for distance education due
to the compulsory nature of the LMS, as also suggested by Nicholas-Omoregbe et al. (2017). Furthermore,
the study highlights the current model gaps that neglect social presence, personality factors, and social
influence relating to their online learning ecosystem. However, this study is limited by the use of convenience
sampling from one institution. We hope that future studies will incorporate other technology antecedents
such as self-efficacy, personalization, and social interaction. Future studies could also explore the role of
mobile learning habits and other perceived resources towards LMS use. Furthermore, we envisage mobile-
based LMS platform would strengthen the relationship between perceived usefulness and attitude. We
conclude by depicting that the attitude and use of information systems for learning tend to focus on the ease
of performing the learning task, affordance of the technology (e.g., mobile applications), and inclusivity in
the learning environment.

LIST OF ABBREVIATIONS
USE : Actual Use
AT : Attitude
HTMT : Heterotrait - Monotrait ratio
LMS  :Learning Management Systems
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TAM  : Technology Acceptance Model
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