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cSchool of Graduate Studies, Mapúa University, Manila, Philippines
dDepartment of Arts & Letters, Mapúa University, Manila, Philippines
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Abstract.
BACKGROUND: The education system has shifted from traditional to online during the COVID-19 pandemic. Thus, the
Learning Management System (LMS) is one of the most important and comprehensive learning platforms that support and
facilitate online learning during this pandemic.
OBJECTIVE: This study explored the perceived system usability of LMS during the COVID-19 pandemic by utilizing
Technology Acceptance Model (TAM), Task-Technology Fit (TTF), and System Usability Scale (SUS).
METHODS: An online survey was utilized to collect data from 502 Filipino students from different academic institutions
and different areas of study.
RESULTS: Structural Equation Modeling (SEM) indicated that students’ perceived ease of use of LMS had a significant
effect on perceived usefulness which subsequently and positively led to students’ perceived satisfaction of LMS. In addition,
LMS technology characteristics was found to have a significant effect on LMS task-technology fit which subsequently led
to perceived usefulness and perceived satisfaction. Interestingly, perceived satisfaction was found to have a significant effect
on students’ perceived system usability of LMS which was calculated using a System Usability Scale (SUS).
CONCLUSION: The findings have implications within the education system globally, particularly in recognizing the rele-
vance of LMS moving forward. Furthermore, since this is the first study that integrated SUS, TAM, and TTF, the conceptual
framework can be utilized to evaluate the perceived usability of LMS worldwide.
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1. Introduction

During the COVID-19 pandemic, the education
system has shifted from traditional to online [1–3].
Many countries have adopted the online delivery sys-
tem to sustain learning despite the closure of schools
and academic institutions due to physical distancing
restrictions and other health protocols [2, 4]. In the
Philippines, the Commission on Higher Education
(CHED) has promoted and established guidelines for
online learning [5].

Online learning is not new. It particularly pertains
to any form of learning conducted and delivered via
the internet [6]. While it has not been a formal and
primary mode of learning, it has become popular
over the past 10 years with the success of massive
open online courses (MOOCs) [7]. Online learning
is supported by modern technologies such as internet
access and information and communication technolo-
gies (ICTs) that facilitate content delivery and other
educational needs [8, 9]. The integration of ICTs and
the need to strengthen teaching and learning channels
have led to the development of Learning Management
Systems (LMS) [6].

LMS is an educational software system or an appli-
cation or a website that being utilized to deliver
courses online and digitally [10]. Priss [11] describes
LMS as a complex software system with many
features that match today’s content delivery needs.
Ndegeya [12] also mentioned that LMS has become
a platform capable of delivering various educational
content and information, such as school announce-
ments and lectures and executing tasks such as exams,
discussion boards, online assignments, and course
registration [12]. Additionally, Mehrolia et al. [6]
emphasize the importance and advantage of some
LMSs having features for monitoring, feedback, data
analytics, and reporting. Given the number of tasks
that can be supported by the variety of features avail-
able in an LMS, Priss [11] states the importance
of obtaining an in-depth understanding of the user
preferences, usability, and other underlying concepts
that support the learning process in such software
system.

Even before the COVID-19 pandemic, studies
on LMS have already been conducted and they
have a number of gaps in research. These stud-
ies have taken different approaches. The majority
of them have used specific factors such as users’
attitudes, satisfaction, and usability to understand
and evaluate how effective LMS is for learning
and how it is accepted and adopted by users.

Nguyen and Mehloria et al. [6, 10] recommend
future studies on LMS to consider and integrate
more factors and theories to further the scientific
understanding of LMS. For instance, Pal and Vanijja
[13] suggest the integration of the system usabil-
ity scale (SUS) with more constructs in different
contexts to provide newer insights on and develop
stronger standards for evaluating online learning plat-
forms.

The development of online learning platforms,
such as LMS, has been at a rapid pace [10]. Together
with their rapid development, more educational insti-
tutions are investing in such technologies to sustain
academic continuity even during times of crisis, such
as the COVID-19 pandemic. Thus, studies explor-
ing different perspectives of LMS and its users
could give more insights on how to be well-prepared
in emergency situations and still sustain learning
integrity [14]. Since the impact of emergencies,
like the COVID-19 pandemic could be global in
scale, the recommendation of Mehloria et al. [6]
to conduct studies on LMS in different and spe-
cific educational settings and contexts with different
groups of respondents has become more relevant
than ever.

This study aimed to evaluate the perceived usabil-
ity of LMS during the COVID-19 pandemic by
utilizing Technology Acceptance Model (TAM),
Task-Technology Fit (TTF), and System Usability
Scale (SUS). Different factors influencing Per-
ceived Satisfaction of LMS to Perceived System
Usability of LMS were considered such as per-
ceived ease of use of LMS, perceived usefulness of
LMS, LMS technology characteristics, LMS task-
technology fit, and student’s attitudes toward using
LMS in online learning during COVID-19. Structural
equation modeling (SEM) was utilized to analyze
the causal relationship among the different vari-
ables.

At a time when the education system has taken
a drastic shift from traditional to online [15], this
study will give more insights on the effectiveness of
LMS in delivering educational and content needs and
how it must be deployed and utilized to maximize its
function and potential. It will also give insights on
how LMS may be improved, and which aspects may
be further developed to better suit students’ learn-
ing essentials and preferences. Furthermore, since
this is the first study that integrated SUS, TAM,
and TTF, the conceptual framework can be uti-
lized to evaluate the perceived usability of LMS
worldwide.
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2. Related literature and development of
hypotheses

2.1. Online learning and Learning Management
System (LMS)

Pal and Vanijja [13] stated that studies on the
overall experience and usability of online learning
platforms are relevant, especially with the present
circumstances brought by the COVID-19 pandemic.
All over the world, educational and academic institu-
tions have shifted from traditional to online learning.
Online learning was a result of the advancement
in ICTs and the progress in the delivery methods
for higher education [16]. Through online learning,
people have the ability to access their learning and
educational needs anytime and from anywhere at their
own pace [17].

Online learning has been a massive development
in educational access and reach. According to stud-
ies, alongside the objective to improve educational
access, the primary purpose of online learning is to
improve the quality of learning with the use of exist-
ing technologies and tools and to reduce the cost of
delivering educational needs to a wide range of people
or the general mass [16, 18]. Even during COVID-19,
online learning’s cost- and time-effectiveness have
been found as positive aspects. Students specify that
online learning saves them the cost and time to travel
to and from the university and makes their daily rou-
tine more efficient [14, 19]. Aside from convenience
and improved participation, safety, due to the health
risk posed by COVID-19, are also positive aspects
generated from online learning. According to exist-
ing literature, while some apprehension toward online
learning with respect to motivation and language
barrier still exists [19], perceptions of students, in
general, are mostly positive [17, 19, 20]. These pos-
itive insights keep students and educators interested
and invested enough to further dedicate research on
online learning and the tools and technologies that
support and facilitate it [13].

Tools, technologies, and platforms for online learn-
ing have become crucial aspects of the radical change
brought by COVID-19 to the education sector [21].
The interest of students in using technologies for
online learning has been sustained in order to accom-
modate different learning styles and needs in different
settings and circumstances [13, 22, 23]. A variety
of technologies and tools have been evaluated for
online learning. Multimedia contents, such as anima-
tion, audio, image, video, and 3-D, have long been

integrated with online learning. Studies suggest that
multimedia technology positively influences learn-
ing as it delivers content in several ways that capture
the interest of learners [22, 24, 25]. Social media
is also an emerging tool used in online learning.
Social media functions, such as virtual communica-
tion, knowledge formation, and documents exchange,
bring positive outcomes to learning [26]. Virtual
meeting platforms are also widely used in online
learning as they also provide comprehensive features
such as audio and video conferencing, chat, email
invitations, polls, file sharing, screen sharing, record-
ing, and annotation tools [27]. During the COVID-19
pandemic, virtual meeting platforms have been a
crucial tool in upholding learning despite face-to-
face restrictions. For instance, nursing students had
high levels of satisfaction, student engagement, and
academic self-efficacy upon using virtual meeting
platforms for their academic requirements during
COVID-19 [28]. Virtual meeting platforms are able
to meet the students’ learning needs and support a
variety of learning activities even during times of cri-
sis, resonating with the fact that these technologies
are a great part of the future of education [28–30].

Nguyen [10] states that among the technologies
used for online learning today, LMS is regarded as
one of the most important with respect to learning
management and knowledge acquisition. LMS is the
most comprehensive among these technologies as
the features and tools present in multimedia technol-
ogy, social media, and virtual meeting platforms are
existent and well-integrated into this software sys-
tem [12]. Aside from learning management features,
learning analytics and reporting tools are also present
in LMS [6, 31]. The plethora of features and tools
available and integrated with LMS have strength-
ened its capabilities to successfully deliver courses,
achieve knowledge acquisition, and control learn-
ing [32]. Convenience and access in communication
and coordination, even at a global level, allow LMS
administrators and governance boards to create a
robust learning environment where user involvement
and participation are high [6, 33]. LMS administra-
tors and instructors also play an essential role in
boosting the performance of users [34]. A robust
learning environment through good governance leads
to organizational acceptance. Thus, LMS also plays
a crucial role in rapid organizational response to
changes in the business and industry, which places
the company in a strong competitive stance [33].

The crucial role LMS plays in organizational
response is also underscored during COVID-19. In
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the study by Stickney et al. [35], a group of educators
in the medical field and clinicians were able to reengi-
neer surgical care process training for COVID-19
patients through LMS and its flexibility. As a result,
team members were able to easily access and learn at
their own pace, manage patients safely and prevent
exposure in the workplace. While studies have shown
the positive outcomes of LMS, the importance of its
role in crucial and challenging times, and the ways in
which it is evaluated and assessed continue to become
complex and intricate due to differences in availabil-
ity of features and tools in specific LMSs, learning
needs, user groups, and areas or fields of study [10,
11]. To analyze effectivity of LMS, different tools
such as the System Usability Scale, theories such
as Task-Technology Fit and Technology Acceptance
Model may be utilized.

2.2. System Usability Scale (SUS)

A System Usability Scale (SUS) is an effective,
quick, and cost-saving tool used to evaluate the
usability of a certain product [36]. SUS has been used
in a surplus of studies in different contexts [37, 38].
It was originally developed by John Brooke in 1986
to evaluate the usability of a wide range of prod-
ucts and services, from software products, such as
websites and applications, to hardware ones, such as
mobile and electronic devices [36, 38]. Its flexibil-
ity and popularity have led to studies exploring and
proving the validity and reliability of SUS in a vari-
ety of fields. The research benefits from using SUS
are it can be easily administered among respondents
or participants, and it may be used on small sample
sizes but still generate reliable results [36, 37, 39].
The SUS questionnaire consists of 10 items, alter-
nating with one having a positive tone and the next
item with a negative one [40]. The five statements
in a positive tone and the other five negatives are
all rated through a 5-point Likert scale: 5 – strongly
agree, 4 – agree, 3 – neutral, 2 – disagree and 1 –
strongly disagree. Generated SUS scores can range
from 0 to 100, where higher scores indicate better
usability. SUS has been widely used in information
systems research, particularly in evaluating interac-
tive systems [36]. With the rise of learning mediated
and supported by tools, technologies, and software
systems, SUS has also been used to evaluate online
learning platforms with high levels of reliability [13].
Revythi and Tselios [41] considered SUS in evaluat-
ing e-learning acceptance while also integrating the
Technology Acceptance Model. Their study showed

how factors affecting satisfaction showed be explored
more in order to highlight indicators affecting student
acceptance. The extensive literature on the reliability
and validity of SUS, its ease of use and availability
have led to the use of SUS to measure the perceived
system usability of LMS in this study alongside the-
ories and proposed models from other studies.

2.3. Satisfaction and Technology Acceptance
Model (TAM)

Satisfaction is considered as one of the key ele-
ments in the evaluation and assessment of online
learning [17, 42–44]. Satisfaction is a reflection of
a student’s learning experience point of view, partic-
ularly how a certain technology or system satisfies
information and learning needs [17, 45]. Studies
show that students’ satisfaction is positively related
to online learning effectiveness and establishing a
robust learning environment [42, 46]. Consequently,
students’ learning satisfaction is often affected by
their technology acceptance, user experience, and
quality of and support for learning [10, 17, 42, 47,
48].

As online learning is a delivery method mediated
and facilitated by technology, Nguyen explored the
factors that affect students’ satisfaction with LMS and
found that system content, instruction information,
interaction, and technology quality are positively
related to students’ perceived LMS usefulness, which
is students’ opinions on how LMS may be used to
improve learning. In turn, perceived usefulness is
found to be directly related to students’ perceived sat-
isfaction, which is also evident in other studies [10,
49, 50]. Ease of use and user-friendliness encompass
instruction information in Nguyen’s model [10]. Ease
of use is described as the time spent finding any infor-
mation or material on LMS, while user-friendliness
pertains to how well the interface supports students
in accomplishing tasks on LMS [10, 51]. Perceived
usefulness and perceived ease of use are major factors
in the Technology Acceptance Model (TAM). TAM
was developed by Fred Davis, Richard Bagozzi and
Paul Warshaw in 1989 and has become one of the
most useful means to predict the use and acceptance
of various forms of technologies [52]. With the favor-
able results of Nguyen’s study [10] and how some of
its model’s elements are parallel to TAM, the stu-
dents’ perceived ease of use, perceived usefulness,
and perceived satisfaction constructs were adopted
in this study with the following hypotheses:
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H1. Students’ perceived ease of use of LMS pos-
itively influences students’ perceived usefulness
of LMS.

H2. Students’ perceived usefulness of LMS pos-
itively influences student’s perceived satisfaction
of LMS.

2.4. Task-Technology Fit (TTF)

Task-Technology Fit (TTF) is an Information
System (IS) theory developed by Goodhue and
Thompson in 1995 and states that system use and
performance are linked to system characteristics and
how suitable a system is to the tasks that must be
performed [22, 50, 51–55]. For instance, Park et al.
[22] used TTF to explore the adoption of multimedia
technology by students in learning. The study states
that the characteristics of multimedia technology pos-
itively affect the students’ perceived fit in learning
as multimedia technology characteristics capture the
interest of students in various interesting ways. TTF
has been used increasingly over the past decade due
to the rapid rise and development of IS [53]. Educa-
tion is a field that has seen a rise in the use of various
forms of technology and IS. In online learning stud-
ies, perceived fit or simply TTF is often related to
technology or system acceptance and adoption [50].

Aside from system acceptance and adoption, TTF
is also considered a significant predictor of sys-
tem perceived usefulness in online learning [56]. In
addition, some studies state that an online learning
system’s perceived fit in learning is associated with
students’ satisfaction [50, 54, 56]. When it comes to
the application of TTF to LMS studies, they state that
TTF strongly influences learning with the use of LMS
[54, 57]. Moreover, Al-Maatouk et al. [58] consid-
ered the integration of TTF and TAM in exploring the
adoption of social media in Academia. It was seen that
the overall integrated model showed a great fit in eval-
uating adoption in academe. Moreover, Vlachogianni
and Tselios [59] integrated TTF and SUS for the eval-
uation of educational technology developers. In their
study, they adopted the SUS for the evaluation of per-
ceived usability. Considering the strong evidence of
the links between TTF, perceived usefulness, and sat-
isfaction in online learning, this study conceptualized
the following hypotheses:

H3. The technology characteristics of LMS pos-
itively influence the fit in using LMS for online
learning.

H4. The fit in using LMS for online learning pos-
itively influences students’ perceived usefulness
of LMS.

2.5. Theory of Reasoned Action (TRA) and
attitudes

Theory of Reasoned Action (TRA) was developed
by Fishbein and Ajzen in 1975 to explain the rela-
tionship between attitudes, behavioral intentions, and
subjective norms. In the existing literature, TRA is
found to be a relevant framework in exploring one’s
attitude toward their behavior [58]. Fishbein and
Ajzen [60] describes attitude as “a person’s general
feeling of favorableness or unfavorableness toward
some stimulus object”.

Attitudes have been explored in many studies on
online learning [14, 61–63]. The strong links between
attitudes and student satisfaction have been estab-
lished in several studies [63–65]. Moreover, Liaw
et al. [63] mention that students’ attitudes must
be examined when structuring a web-based learn-
ing management system. Aligning students’ attitudes
with the development of LMS has a high chance of
LMS acceptance. As today’s LMSs are also avail-
able on mobile devices, studies have also shown that
educators’ and students’ attitudes toward the use of
mobile devices in learning are relatively positive [58,
61, 62]. Hussein et al.’s study [14] explored students’
attitudes toward online learning during the COVID-
19 pandemic and found that students are positive
toward online learning’s cost- and time- effective-
ness, and safety aspects. Moreover, Jogezai et al.
[58] used TRA to conceptualize the connection of
COVID-19 with teachers’ attitudes toward the use of
social media in online learning.

In TAM, which is also derived from TRA, per-
ceived usefulness contributes to users’ attitudes
toward the use of a certain technology [52]. With
the significance of attitudes in TRA and TAM, this
study adopted a construct on Jogezai’s model [58]
that integrated users’ attitudes, COVID-19, and the
use of a certain technology in online learning and
conceptualized the following hypotheses:

H5. Students’ perceived usefulness of LMS posi-
tively influences students’ attitudes toward using
LMS in online learning.

H6. Students’ attitudes toward using LSM in
online learning positively influence students’ per-
ceived satisfaction with LMS.
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Fig. 1. The integrated research model.

2.6. Integrated research model

This study utilized SUS to measure the perceived
system usability of LMS. Furthermore, the fit in
using LMS for online learning, students’ attitudes,
perceived usefulness, and perceived satisfaction of
LMS are also explored by using TTF and TAM.
Harrati et al. [66] explored student satisfaction for
different e-learning systems using the SUS. Their
study suggested utilizing subjective measurements
to enhance the relationship with the metric scale. In
accordance, Revythi and Tselios [41] utilized SUS
with TAM for e-learning with results showing how
stakeholders should focus more on factors affecting
satisfaction to enhance effectiveness. As this study
determined whether a relationship exists between
measures of students’ perceived system usability of
LMS and perceived satisfaction, it conceptualized the
final hypothesis:

H7. Students’ perceived user satisfaction of LMS
positively affects the perceived system usability.

Integrating all the factors discussed in the lit-
erature review and the conceptualized hypotheses,
Fig. 1 shows the study’s integrated research model.
Based on the studies by Revythi and Tselios [41],
Al-Maatouk et al. [58], and Vlachogianni and Tse-
lios [59], TAM, TTF, and SUS were integrated and
utilized in this study.

3. Methodology

3.1. Sample

The sample is composed of Filipino students from
tertiary, graduate, and post-graduate levels in var-
ious areas and fields of study. Utilizing purposive

sampling, a total of 502 valid responses were col-
lected from Filipino students from different schools
and universities across the Philippines. Purposive
sampling was utilized in this study since this study
is specific for students who are utilizing an online
learning management system. While a bigger sam-
ple size generates more accurate testing, this study
applied Nguyen’s sampling concept in his study [10],
in which the acceptable sample size must be five times
the number of items measured in the instrument. This
questionnaire has 37 measured items in total. Thus,
the ideal sample size for this study would be a min-
imum of 185 respondents. Alongside Lombard et
al.’s sample size recommendation [68] of 200–300
for reliable results and Nguyen’s sampling concept
[10], this study’s sample size of 502 was enough to
generate results with high reliability.

The majority (57%) of the respondents were
female, twenty-nine percent (29%) were male, ten
(2%) of respondents preferred not to disclose their
gender, while the non-binary and transgender females
had one (0.2%) respondent each. The youngest
respondent was 17 years old, while the oldest was
57 years old, providing a mean age of 22 years
old (StD = 5.62). A big majority of the respondents
(88%) were tertiary students, followed by the mas-
ter (7%), and lastly, doctoral students (6%). The
higher education student population in the Philip-
pines is dominated by students from the tertiary
level, which is reflected in the sample of this
study [69].

Almost half of the respondents (47%) were taking
programs under the Science, Technology, Engineer-
ing and Mathematics fields, followed by Health
Sciences and Medicine (25%), Business and Man-
agement (14%), Social Sciences (7%), Law (3%),
Education (2%), and lastly, Humanities with only
eight respondents (2%).

3.2. Quantitative instrument development

This study was approved by School of Industrial
Engineering and Engineering Management Mapua
University Research Ethics Committees (FM-RC-
21-80). An online survey was used to gather data
from the respondents. The questionnaire consisted of
multiple-choice, checklists, and rating items. Before
answering the survey, informed consent was asked
among respondents to consider their responses for
this study. In addition, the respondents had the option
to withdraw at any given time. The online survey
had five sections: (1) demographics, (2) attitudes,
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Table 1
Demographic profile of respondents

Variable Categories Frequency %

Gender Female 284 56.6
Male 206 41.0
Prefer not to say 10 2.0
Non-binary 1 0.2
Transgender female 1 0.2

Age 16–25 years old 457 91.0
26–35 years old 21 4.2
36–45 years old 16 3.2
46–55 years old 7 1.4
56 years old (Over) 1 0.2

Level of study Tertiary 439 87.5
Master’s 34 6.8
Doctorate 29 5.8

Area of study Sciences, Technology, Engineering, Mathematics 235 46.8
Health Sciences, Medicine 126 25.1
Business, Management 71 14.1
Social Sciences (Anthropology, Economics, Geography,

Political Science, Psychology)
37 7.4

Law 13 2.6
Education 12 2.4
Humanities (Performing Arts, Visual Arts, Communication,

Languages and literature, Philosophy)
8 1.6

(3) perceived satisfaction, (4) task-technology fit and
(5) system usability. The attitudes, perceived sat-
isfaction, task-technology fit, and system usability
sections all contained rating items. For the rating
items, a 5-point Likert scale: 5 – strongly agree, 4
– agree, 3 – neutral, 2 – disagree and 1 – strongly dis-
agree was used. Items for the attitudes toward using
LMS in the online learning (AT) construct were based
on the study by Jogezai et al. [58] that explored teach-
ers’ attitudes toward the use of social media in online
learning during COVID-19. Moreover, items for the
perceived ease of use of LMS (PE), perceived use-
fulness of LMS (PU) and perceived satisfaction of
LMS (PS) were based on Nguyen’s study [10] on
the factors influencing students’ satisfaction toward
LMS. On the other hand, LMS technology char-
acteristics (TC) and LMS task-technology fit (TF)
constructs’ items were taken from ChongWoo et al.’s
study [22] that used TTF for the adoption of multi-
media technology in learning and McGill & Klobas’
study [57] on task-technology fit and learning man-
agement system. Lastly, items for LMS perceived
system usability (SU) measurement were taken from
the standard SUS questionnaire [40]. Table 2 shows
the summary of the questions included in the quanti-
tative measurement instrument which was approved
by the School of Industrial Engineering and Engineer-
ing Management Mapua University Research Ethics
Committee.

3.3. Procedure

The survey was distributed and delivered online
from June 27—July 8, 2021, through Google Forms,
an online web-based survey administration software.
The survey questionnaire provided an introduction to
the purpose of the study and prior to each section.
A pilot survey was initially conducted with two stu-
dents for further and possible improvement of the
questionnaire and other content of the survey. The
two students who participated in the pilot survey were
no longer part of the actual survey. The online link
to the survey was personally sent to some respon-
dents, shared in online classes, and posted on various
social media sites, such as Facebook and LinkedIn, to
gather more respondents. Statistical software pack-
ages, such as Google Sheets, Microsoft Excel, and
Statistical Package for the Social Sciences software
acquired by the International Business Machine Cor-
poration (IBM SPSS), were used to analyze, group,
and manage the quantitative survey results and SUS
scores. Additionally, IBM SPSS Analysis of Moment
Structures (AMOS) was used to construct, run and
analyze the structural equation model of this study.

3.4. Statistical analysis

Structural equation modeling (SEM) using IBM
SPSS AMOS, a software program used to fit and
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Table 2
Quantitative measurement instrument

Construct Item Question Reference

Perceived ease of use of LMS PE1 It only takes me a little time to get adept with the system/software. [10]
PE2 Instruction information is detailed and clear. [10]
PE3 I could get quick support whenever I encounter any problem or issue with

LMS.
[10]

PE4 I could easily use LMS even during my first time. [10]
PE5 All guidelines are designed in an understandable and convenient structure. [10]
PE6 All functions are running smoothly. [10]

Perceived usefulness of LMS PU1 LMS is extremely useful to my studies. [10]
PU2 LMS largely affects my study results and outcomes. [10]
PU3 LMS helps me get informed of school announcements and updates. [10]
PU4 LMS effectively assists me in taking exams and other assessments. [10]

Perceived satisfaction of LMS PS1 I feel that using LMS increases my learning. [57]
PS2 I feel that using LMS well serves my crucial studying requirement. [10]
PS3 I feel satisfied using LMS. [10]
PS4 I think there is NOTHING to improve with LMS. [10]

LMS technology
characteristics

TC1 The content of the lecture and learning materials is relevant. [22]
TC2 The content of the lecture and learning materials is accurate. [22]
TC3 The content of the lecture and learning materials is concise and straight to

the point.
[22]

TC4 The content of the lecture and learning materials is comprehensible. [22]
TC5 Overall, the lecture and learning materials are of good quality. [22]

LMS task-technology fit TF1 I believe that using LMS supports my learning well in online and hybrid
arrangements.

[22]

TF2 I believe that using LMS helps me complete my learning tasks. [56]
TF3 I believe that using LMS is appropriate for learning in online and hybrid

arrangements.
[22]

TF4 I believe that using LMS matches the content delivery in online and hybrid
arrangements.

[22]

Attitudes toward using LMS
in online learning during
COVID19

AT1 The use of LMS for online learning during COVID-19 is good for me. [57]
AT2 To me, using LMS for online learning during COVID-19 is important. [57]
AT3 With the use of LMS in online learning, my skills and knowledge will

improve.
[57]

AT4 My skills and knowledge development are important. [57]

Perceived system usability of
LMS

SU1 I think I would like to use LMS frequently.
SU2 I found LMS unnecessarily complex.
SU3 I thought LMS was easy to use.
SU4 I think I need the support of a technical person to be able to use LMS.
SU5 I found the various functions of LMS well integrated.
SU6 I thought there was too much inconsistency in this application.
SU7 I would imagine that most people would learn to use LMS quickly.
SU8 I found LMS tricky to use.
SU9 I felt confident using LMS.
SU10 I needed to learn a lot of things before I could get going with LMS.

analyze structural equation models, was chosen to
analyze the proposed hypotheses and integrated
research model of this study. AMOS analyzes and
measures complex cause-effect relationship models
with and among latent variables, constructs, and indi-
cators through estimation.

For the perceived system usability of LMS, a sin-
gle indicator (SU) represented it and was correlated
with the PS construct. The overall SUS score was
the measurement used for the SU indicator, which
was considered as an observed variable (represented
by a square from Fig. 1). Primarily, the SUS score

contribution for individual items ranges from 0 to 4.
Items 1, 3, 5, 7, and 9 were items with a positive
tone, so each of these item’s score contribution is the
scale position subtracted by 1. On the other hand, for
the negatively worded items (2, 4, 6, 8, and 10), the
score contribution is 5 subtracted by the scale posi-
tion. Finally, for the overall SUS score, each item’s
score contribution is multiplied by 2.5 and summed
up. As a result, generated overall SUS scores range
from 0 to 100.

SUS scores were interpreted through Sauro and
Lewis’s Curved Grading Scale (CGS) [70]. The CGS
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Table 3
The curved grading scale for SUS scores

SUS score range Grading Percentile range

84.1–100 A+ 96–100
80.8–84.0 A 90–95
78.9–80.7 A– 85–89
77.2–78.8 B+ 80–84
74.1–77.1 B 70–79
72.6–74.0 B– 65–69
71.1–72.5 C+ 60–64
65.0–71.0 C 41–59
62.7–64.9 C– 35–40
51.7–62.6 D 15–34
0.0–51.6 F 0–14

approach has been extensively used in SUS studies.
The CGS grading method provides a robust way of
empirically interpreting overall SUS scores. Table 3
shows the CGS grading scheme.

This result was then utilized as a dependent
observed variable to measure the system overall
usability. The other figures presented are consid-
ered unobserved variable, represented by the ovals.
These are influenced by different factors coming
from the construct adapted from related studies to
measure each factor such as LMS technology char-
acteristics, perceived ease of use of LMS, Student’s
attitude towards using LMS in online learning during
COVID-19, perceived usefulness of LMS, LMS task-
technology fit, and perceived satisfaction of LMS.

4. Results and discussion

4.1. LMS perceived system usability

The students’ perceived system usability of LMS
was measured using SUS. This study considered the
usability of LMS in general and not specific LMS
software systems or applications. Table 4 shows the
SUS score analytic values of LMS.

With a mean score of 59.30 and an equivalent grade
of D within the CGS grading scheme, the perceived
system usability of LMS was low. This result signi-
fies Filipino students have low regard for the system
usability of LMS in online learning. At this point,
LMS is not seen as an effective or usable platform
to use in online learning. It should be noted, how-
ever, that respondents rated different LMS software
systems, depending on which they use, or which is
available in their respective academic institutions.
The variety of LMS software may be a factor for the
low perceived system usability score, which presents

Table 4
LMS SUS overall score

Indicator Min Max Mean StD Min Max Mean
Score Score Score Grade Grade Grade

SU 22.50 97.50 59.30 10.97 F A+ D

Note 1. SU = LMS perceived system usability.

Table 5
The relevant analytic values of the measurement model of the

research

Constructs Item Mean StD Loadings*

Perceived ease of use of
LMS

PE1 3.93 0.797 0.708
PE2 3.46 1.043 0.719
PE3 3.82 0.912 0.624
PE4 3.69 0.965 0.779
PE5 3.94 0.797 0.803
PE6 4.00 0.814 0.648

Perceived usefulness of
LMS

PU2 4.07 0.944 0.712
PU3 4.09 0.815 0.710
PU4 3.69 0.964 0.716

Perceived satisfaction of
LMS

PS1 3.48 1.051 0.828
PS3 3.45 1.007 0.747

LMS technology
characteristics

TC1 4.28 0.722 0.707
TC2 4.12 0.742 0.810
TC3 3.93 0.901 0.831
TC4 4.00 0.829 0.867
TC5 3.98 0.866 0.883

LMS task-technology fit TF1 3.88 0.926 0.833
TF2 4.04 0.803 0.832
TF3 3.90 0.922 0.787

Attitudes toward using
LMS in online learning
during COVID-19

AT1 3.58 1.075 0.810
AT2 4.18 0.792 0.655
AT3 3.52 1.083 0.813

Note 1. Items (AT4, PU1, PS2, PS4 and TF4) were removed
from the instrument due to their lower values of factor loading.
Note 2. StD = Standard Deviation, AT = Attitudes toward using
LMS in online learning, PE = Perceived ease of use of LMS,
PU = Perceived usefulness of LMS, PS = Perceived satisfaction
of LMS, TC = LMS technology characteristics, TF = LMS task-
technology fit. Note 3. ∗p < 0.001.

a drawback of this study. While LMS becomes more
relevant in the education system, the ways in which
it is assessed still present challenges due to the dif-
ferences of specific LMS software systems and their
complexity [10, 11]. In line with the results from
Prasetyo et al. [71], LMS should consider factors
such as perceived ease of use, user interface, sys-
tem, and information quality which would lead to
students’ acceptability. In this regard, similar results
were found and are included in the discussion.

4.2. Latent construct

The relevant analytics values of the measurement
model of the research, particularly of the latent con-
structs, are shown in Table 5.
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4.2.1. Perceived ease of use LMS
Items PE1–PE6 showed the Filipino students’ per-

ceived ease of use of LMS. Overall, the composite
mean score for this construct was 3.81. This result
signifies that most Filipino students agree that LMS
is easy to use, particularly in finding information or
any relevant material on the software and in execut-
ing tasks in a quick and timely manner. As item PE6
(All functions are running smoothly) had the highest
mean score, it shows how the LMS interface con-
tributes to perceived ease of use [10, 52]. Similar to
the results found by Ong et al. [72], students prefer
ease of use as one of the important attributes during
online learning. Consequently, this factor was seen
to be the highest significant effect before [73] and
even during the COVID-19 pandemic [71]. It could
be deferred that students consider the ease of use of
an LMS for their perception in its usability.

4.2.2. Perceived usefulness of LMS
Filipino students’ perceived usefulness of LMS

was represented through items PU2–PU4. This con-
struct had a composite mean score of 3.95. The
mean score indicates that Filipino students have pos-
itive opinions on how LMS may be used to improve
their learning. Students widely consider LMS cru-
cial in attaining study outcomes and essential in
getting informed of school activities as items PU2
(LMS largely affects my study results and outcomes.)
and PU4 (LMS helps me get informed of school
announcements and updates.) scored 4.07 and 4.09,
respectively. During the COVID-19 pandemic, LMS
was seen to be the most useful tool for delivering
education off-site. Ibrahim et al. [74] and Mailizar et
al. [75] discussed how perceived usefulness was seen
to be one of the highest significant factors affecting
students’ satisfaction. It could be deduced that even
if LMS is useful during the COVID-19, students still
suffer a great deal of challenges due to the sudden
shift in the mode of learning.

4.2.3. Perceived satisfaction of LMS
Items PS1 and PS3 represented Filipino students’

perceived satisfaction with LMS. With a compos-
ite mean score of 3.47, Filipino students are neutral
but leaning toward agreement when it comes to their
perceived satisfaction with LMS. This result still pos-
itively means students are quite satisfied with LMS
and how it increases their learning. Baharin et al. [42]
explained that student satisfaction progresses as they
utilize such tools and technologies for online learn-
ing in the long run. Additionally, among the latent

constructs, PS had the lowest mean score, which con-
tributed to the low LMS SUS score (59.30).

4.2.4. LMS technology characteristics
The technology characteristics of LMS for online

learning were represented in the TC construct. Items
TC1–TC5 had a composite mean score of 4.06, the
highest among the latent constructs. The high mean
score pertains to Filipino students’ strong positive
views on the content and information materials avail-
able within and through LMS. The relevance of LMS
content and information materials contributes greatly
to this construct as item TC1 (The content of the
lecture and learning materials is relevant.) gener-
ated the highest mean for this construct with 4.28.
Ong et al. [72] showed how the contents are part of
the preferences of students during the online learn-
ing. Moreover, Prasetyo et al. [73] explained how
interactivity also plays a significant role in students’
acceptance of an LMS.

4.2.5. LMS task-technology fit
Items TF1–TF3 showed the fit in using LMS for

online learning. This construct represents how suit-
able LMS is for online learning. The construct’s
composite mean score of 3.94 indicates that Filipino
students highly consider LMS a suitable platform
for online learning. Task-technology fit is often con-
sidered to have a strong influence on perceived
usefulness [22, 56]. This finding was reflected in
the proximity of the composite mean scores of this
and the PU constructs with 3.94 and 3.95, respec-
tively. Being the main learning platform during
COVID-29, LMS proves to be essential in accom-
plishing learning tasks as students gave item TF2 (I
believe that using LMS helps me complete my learn-
ing tasks.) the highest mean score (4.04) for this
construct.

4.2.6. Attitudes toward using LMS in online
learning

The attitudes of Filipino students toward using
LMS in online learning was reflected in items
AT1–AT3. With a composite mean score of 3.76
for this construct, Filipino students are positively
inclined to use and accept LMS for online learning,
especially during the COVID-19 pandemic. This atti-
tude is highly evident in item AT2 (To me, using LMS
for online learning during COVID-19 is important.)
as students gave it a mean score of 4.18. This finding
emphasizes and strengthens the role of technology,
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Fig. 2. Analysis of direct effects in the structural research model.

particularly LMS, in sustaining learning during emer-
gency situations, such as the COVID-19 [14, 58].

4.3. The structural research model analysis and
hypothesis testing

As shown in Fig. 2, the structural research model
and its direct effects were examined through path
coefficients and their significance levels by running
the bootstrapping method. To which, the insignificant
relationship (p > 0.050) of student attitude towards
using LMS in online learning during the COVID-
19 pandemic on satisfaction was removed [71]. In
addition, the nonsignificant factors (<0.50) were also
removed. The model was run to present the final SEM
as represented by Fig. 3. In addition, the validity and
reliability of the constructs were examined. As seen in
Table 6, the Cronbach’s alpha and Composite reliabil-
ity are greater than the threshold of 0.7 [71–73], while
the Average Variance Extracted (AVE) has values
greater than 0.50. This indicates that the constructs
and latent considered are acceptable [76, 77].

Six of seven paths in the model were signifi-
cant, supporting H1 (� = 0.48, t = 8.496, p < 0.05),
H2 (� = 0.95, t = 7.045, p < 0.05), H3 (� = 0.81,
t = 16.469, p < 0.05), H4 (� = 0.79, t = 10.650,
p < 0.05), H5 (� = 0.84, t = 10.412, p < 0.05) and H7
(� = 0.21, t = 4.244, p < 0.05). On the other hand,
H6 (� = 0.17, t = 1.789, p > 0.05) was insignificant

Fig. 3. The final SEM for factors affecting perceived usability of
Learning Management System.

and therefore not supported. Table 7 summarizes the
hypothesis test results. Moreover, Table 8 reflects the
direct, indirect, and total effects of the model.

With a path coefficient of 0.48, H1 was sup-
ported, thus students’ perceived ease of use of LMS
positively influences the perceived usefulness of
LMS. This finding is in line with TAM’s proposi-
tion Bagozzi [52] and Nguyen’s study [10]. Perceived
ease of use positively contributes to perceived useful-
ness [10, 22]. Next, the perceived usefulness of LMS
strongly and positively influences students’ perceived
satisfaction of LMS [10, 49, 50] as H2 generated
a path coefficient of 0.80. The link between per-
ceived usefulness and satisfaction LMS is further
strengthened by the ease of use aspects, such as LMS
instruction information and support. Several studies
emphasize how information quality and online sup-
port service are strongly related to student satisfaction
[50, 78, 79].

Moving over to H3, with a path coefficient of
0.081, LMS technology characteristics is proven to
have a positive influence on the fit in using LMS for
online learning. This finding is consistent with TTF’s
proposition [80]. The characteristics of a certain tech-
nology always remain crucial to task-technology fit
or how suitable a certain technology is to the tasks the
user must perform [22, 50, 53–55]. Furthermore, H4
had a path coefficient of 0.80, which suggests how the

Table 6
Composite reliability and validity

Factor Cronbach’s � Composite Average Variance
Reliability (CR) Extracted (AVE)

Perceived ease of use 0.856 0.863 0.513
Perceived usefulness 0.779 0.756 0.508
Perceived satisfaction 0.823 0.766 0.622
LMS technology characteristics 0.914 0.912 0.676
LMS task – technology fit 0.856 0.858 0.668
Attitude towards using LMS 0.714 0.805 0.582
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Table 7
Path coefficient and hypothesis testing

Hypothesis Path Path coefficient (�) T-Value P-Value Decision

H1 PE -> PU 0.48 8.496 0.001 Supported
H2 PU -> PS 0.95 7.045 0.001 Supported
H3 TC -> TF 0.81 16.469 0.001 Supported
H4 TF -> PU 0.79 10.650 0.001 Supported
H5 PU -> AT 0.84 10.412 0.001 Supported
H6 AT -> PS 0.17 1.789 0.074 Not supported
H7 PS -> SU 0.21 4.244 0.001 Supported

Table 8
Direct, indirect, and total effects

No Variable Direct Effect P-Value Indirect Effect P-Value Total Effect P-Value

1 TC −→ TF 0.813 0.001 – – 0.815 0.001
2 TF −→ PU 0.790 0.001 – – 0.786 0.001
3 PE −→ PU 0.475 0.001 – – 0.500 0.001
4 PU −→ AT 0.842 0.001 – – 0.823 0.001
5 PU −→ PS 0.953 0.001 0.122 0.001 0.941 0.003
6 PS −→ SU 0.208 0.001 – – 0.201 0.001
7 TC −→ PU – – 0.640 0.001 0.640 0.001
8 TC −→ AT – – 0.527 0.001 0.527 0.001
9 TC −→ PS – – 0.602 0.001 0.602 0.001
10 TC −→ SU – – 0.121 0.001 0.121 0.001
11 TF −→ AT – – 0.647 0.001 0.647 0.001
12 TF −→ PS – – 0.739 0.001 0.739 0.001
13 TF −→ SU – – 0.149 0.001 0.149 0.001
14 PE −→ AT – – 0.411 0.001 0.411 0.001
15 PE −→ PS – – 0.470 0.001 0.470 0.001
16 PE −→ SU – – 0.094 0.001 0.094 0.001
17 PU −→ SU – – 0.189 0.001 0.189 0.001
18 AT −→ SU – – 0.030 0.001 0.030 0.001

fit in using LMS for online learning significantly and
positively influences students’ perceived usefulness
of LMS [22, 54, 57]. This finding is not surprising as
task-technology fit and perceived usefulness are quite
similar in their respective postulations.

In addition, LMS technology characteristics
also contribute to the relationship between LMS
task-technology fit and perceived usefulness [79].
Subsequently, LMS task-technology fit is also a fac-
tor in the strong relationship (H2: � = 0.80) between
students’ perceived usefulness and perceived satis-
faction of LMS as task-technology fit is found to have
significant effects on student satisfaction in several
studies [50, 54, 56].

The next hypothesis, which establishes the influ-
ence of students’ perceived usefulness of LMS on
their attitudes toward using LMS in online learning,
was supported. With a path coefficient of 0.83, H5
confirms the strong and positive influence of per-
ceived usefulness on the Filipino students’ attitudes,
or favorableness in general, toward the use of LMS
in online learning. TAM’s proposition [52], and other
studies’ findings [50, 61] on the relationship between

perceived usefulness, attitudes, and intentions toward
the use of a certain technology are reflected in this
study. On the other hand, H6 (� = 0.17, p > 0.05) was
not supported.

H6 was not considered significant. This finding
indicates that the influence and impact of Filipino
students’ attitudes toward using LMS in online
learning on their perceived satisfaction of LMS are
insignificant. This study’s result with this aspect
is in contrast with several studies showing the
significance of students’ attitudes toward satisfaction
their learning satisfaction [63–65]. The constructs
indicate that they do not find it good to utilize LMS
during the COVID-19 pandemic, they perceived that
individual knowledge and skills will not improve,
and have difficulty developing their knowledge and
skills when utilizing LMS for learning. Ku et al. [65]
explained how students perceived learning without
groupmates or classmates around is difficult among
students. Similarly, both studies of Liaw et al. [63]
and Heflin et al. [64] explained that there will be
a positive attitude among students when system
function, collaboration tasks, learner characteristics,
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Table 9
Fit indices result versus recommended values

Goodness of fit measures of SEM Parameter Minimum Suggested
estimates cut-off by

Incremental Fit Index (IFI) 0.876 >0.80 [82]
Tucker Lewis Index (TLI) 0.854 >0.80 [82]
Comparative Fit Index (CFI) 0.876 >0.80 [82]
Goodness of Fit Index (GFI) 0.848 >0.80 [82]
Adjusted Goodness of Fit Index (AGFI) 0.806 >0.80 [82]
Root Mean Square Error (RMSEA) 0.065 <0.07 [83]

system acceptance, and satisfaction are taken
into consideration when implementing LMS. As
explained by Heflin et al. [64], it could also be taken
into consideration that students have already adopted
the set-up and dwell more on the completion of tasks
rather than the technology being utilized. Thus, to
highlight a positive attitude among students, the
factors explained could be taken into consideration
to enhance satisfaction when using an LMS.

Finally, with a path coefficient of 0.20, H7 was sup-
ported. While not as high as the other five supported
and accepted paths, the final hypothesis generated
a result significant enough to assert that Filipino
students’ perceived satisfaction of LMS positively
affects their perceived system usability of LMS. This
finding further supports that satisfaction is one of the
key elements in evaluating online learning, alongside
the tools and technologies that support and facilitate it
[17, 45]. After all, student satisfaction plays a signif-
icant role in forming an effective and robust learning
system [42, 46]. The low perceived system usability
score of LMS (mean score = 59.30, mean grade = D)
of Filipino students, however, may have been a huge
factor in this hypothesis’ path coefficient result just
going a little above the significant threshold.

Table 9 shows the fit indices values of the structural
research model. Based on the recommended values
for a good fit by Gefen and Boudreau [82], the struc-
tural research model was accepted and indicated a
good fit for the data tested with GFI, AGFI, TLI, CFI,
and IFI values greater than 0.80. Moreover, RMSEA
with values less than 0.07 was said to be acceptable
as indicated by Steiger [83]. The results of the fit
indices values of the structural research model signify
its reliability.

5. Implications

5.1. Theoretical contributions

While studies on online learning have been widely
conducted, this study further advances the literature

on online learning and the technologies that sup-
port and facilitate it, particularly on LMS. First, this
study evaluated students’ perceived system usabil-
ity of LMS using SUS. Filipino students, however,
had given a low SUS score on the perceived sys-
tem usability of LMS. Second, this study developed a
model integrating SUS, TAM, and TTF. Specifically,
students’ perceived system usability of LMS, along-
side their perceived satisfaction of LMS, perceived
usefulness, attitudes, and LMS task-technology fit
were explored in pursuit to deepen the knowledge
on the different underlying factors in the evalua-
tion and assessment of LMS. Furthermore, this study
also explored how emergency situations, such as
COVID-19, affect students’ use of and perceptions
of LMS.

The findings of the study support the notions of
how perceived usefulness and the fit in using LMS
for online learning positively influence students’ per-
ceived satisfaction with LMS. No significant link,
however, was found between students’ attitudes
toward using LMS during COVID-19 and their per-
ceived satisfaction as opposed to previous research
[63–65]. Most importantly, this study contributes
to the knowledge and insights establishing the link
between the perceived system usability of LMS and
student satisfaction, recognizing the importance of
student satisfaction in online learning assessment
[17, 45]. The relationship between perceived sys-
tem usability and student satisfaction, influenced by
perceived usefulness and task-technology fit, has not
been explored in previous studies. Remarkably, the
findings in this study establish a significant rela-
tionship between student satisfaction and perceived
system usability.

While this study focused on the Filipino educa-
tional and academic context, it still offers a step
further toward understanding the underlying factors
that support learning, especially at the time when the
education system has taken a drastic shift from tra-
ditional to online delivery. The concept and analysis
this study has developed may be used and adopted in
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further studies on the use and of certain technologies
in online learning.

5.2. Practical implications

The study holds relevant practical implications,
especially during this time when emergency sit-
uations, such as the COVID-19 pandemic, have
caused major disruptions in the education system
globally. The new and relevant findings from this
study may prompt educators to put considerable
importance on how students’ learning is supported
and is carried out through online platforms and
various technologies. During the time in which learn-
ing arrangements and the learning process must
be flexible and resilient enough to keep students
engaged, educators, academic professionals, and stu-
dents should work together to bring out the best
learning outcomes even during uncertain circum-
stances.

The different perceptions of students on the learn-
ing process, especially their satisfaction, are key
elements in the effectiveness of online learning [17,
45]. For students to be satisfied with the use of
LMS, it must be proven useful to the learning tasks
they must perform within the software system and,
in turn, impactful to their study results and out-
comes. LMS developers play a crucial role in this
undertaking as majority of the software system’s use-
fulness, ease of use, and characteristics are rooted
from the availability and complexity of LMS fea-
tures [12]. The availability and capability of LMS
features must be supported by a smooth and easy-
to-navigate interface as it also contributes highly to
the perceived usefulness of such technology. Further-
more, as LMS is a complex software system in nature,
exceptional support service strongly contributes to
how inclined and satisfied students are with LMS
[50, 74, 75].

Aside from LMS features and support service, the
quality and relevance of the content and other learning
materials within LMS must also be given significant
attention and detail by instructors and teachers. Stu-
dents tend to have more positive insights with the use
of LMS if the overall quality of available content is
excellent and relevant. Finally, educators, instructors,
and LMS developers could make use of the feed-
back and practical implications to further improve
the potential and capabilities of LMS in delivering
educational needs even during emergency situations
and uncertain circumstances.

6. Conclusion

The results reveal that Filipino students’ perceived
system usability of LMS, utilizing SUS, is low. This
study asserts that students’ perceived satisfaction
with LMS has a positive and significant influence
on perceived system usability. Specifically, Filipino
students’ perceived satisfaction with LMS is posi-
tively influenced by their perceived usefulness, while
their attitudes toward using it in online learning
during COVID-19 do not. Furthermore, perceived
ease of use and LMS task-technology fit, which is
strongly influenced by LMS technology characteris-
tics, significantly and positively influence students’
perceived usefulness of LMS. Considering the fac-
tors integrated with this study with regard to the use
of LMS and the results generated thereafter, it is clear
that LMS is a major part of sustaining learning within
the education system going forward.

6.1. Limitations and recommendations

While this study integrated several factors related
to the use of LMS, this study has a few limitations
and drawbacks. First, it should be noted that this study
considers LMS in general and not specific LMS soft-
ware systems. The variety of LMS software systems
rated by the students may be a factor for the low
perceived system usability score given by Filipino
students According to Nguyen [10] and Priss [11],
the variety of features and tools available in different
LMS software systems presents a constant challenge
on how LMS is evaluated and assessed. Second,
this study is conducted among Filipino students
from tertiary, graduate and post-graduate levels from
local academic institutions. Third, only students’ per-
ceptions are explored in this study. Examining the
insights and perceptions of instructors and would
enrich the understanding of LMS as they are also
major users of the software system.

With the limitations present in this study, recom-
mendations include the application of this study’s
concept and analysis in other cultures or in specific
academic institutions and student groups to further
understand how LMS is perceived in various settings
[82, 83]. Allocating more resources and time to gather
more data from a larger sample size could also further
establish the propositions made in this study. More-
over, modifications in the structural research model
to better examine the underlying concepts [87–90]
and relationships among latent constructs related to
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the use of LMS are welcome as LMS becomes more
relevant to the future of online learning and education.
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