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Abstract: This quantitative study investigated the determinants of students’ satisfaction with their
online learning experience at Sri Lankan universities during the COVID-19 pandemic. The data was
collected from 1376 undergraduates enrolled in various courses in humanities and social sciences at
three state-owned universities in the country. The results of the Structural Equation Modeling (SEM)
revealed that the independent variables of the model, namely perceived learner motivation, perceived
challenges of e-learning, and interaction significantly affected students’ satisfaction with their new
online learning experience. Out of the three variables, learner motivation exerted the strongest
effect on students’ satisfaction, implying the crucial role self-regulated learning—characterized by
motivation—plays in online learning environments. The study has several implications for both
creating and ensuring the long-term sustainability of productive and student-friendly online learning
spaces in higher education.
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1. Introduction

Online learning is the buzzword in contemporary discourse on education as it has
become the only viable option to provide uninterrupted education in a world that values
seclusion over socialization to curb the spread of COVID-19. However, the term has
been used in general education since the 1990s. It is also known by alternative terms
such as e-learning, blended learning, online education, web-based education, web-based
instruction and online courses [1,2] though with some subtle terminological differences
which are not very obvious to those who are outside the field of educational technology [3].
For example, even though ‘e-learning’ and ‘online learning’ have commonly been used
interchangeably, the two terms have also been distinguished based on how education is
provided in a given context. The term ‘online learning’ is only used in those contexts where
education is provided through Internet whereas e-learning refers to the type of education
provided through Internet as well as other media such as television, radio, and digital
versatile discs (DVDs) [2,4]. Nevertheless, the modern use of the term ‘online learning’ is
mostly ambiguous as it can encompass both synchronous (e.g., videoconferencing, live
chat, and instant messaging) and asynchronous (e.g., web-based course materials) modes
of teaching and learning [1,3]. Thus, in a nutshell, online learning can currently mean
anything from uploading materials on an online platform to teaching live using various
software applications such as Zoom which facilitate “the bridging of the space between the
teacher and the student through the use of web-based technologies” [5,6].

The terms e-learning and online learning have commonly been used in the recent
burgeoning literature on higher education to introduce the type of education provided
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in different contexts around the world during the COVID-19 pandemic [7,8]. However,
the type of e-learning adopted during an emergency is not necessarily synonymous with
high-quality, carefully designed, web-based online learning that has been practiced in
the field of higher education for decades [3,7]. Due to this, Hodges et al. [3] propose
Emergency Remote Teaching (ERT) as a more accurate term to refer to the mode of teaching
many education institutions have adopted during the COVID-19 pandemic. ERT, unlike
pre-planned online education, is “a temporary shift of instructional delivery” the goal of
which “is not to re-create a robust educational ecosystem but rather to provide temporary
access to instruction and instructional supports in a manner that is quick to set up and
is reliably available during an emergency or crisis” [3]. One context in which such ERT
has successfully been implemented in Asia during the pandemic is universities and other
higher education institutions in Sri Lanka [9]. The successful implementation of ERT in the
country’s higher education is especially noteworthy since online learning was not a term
that had commonly been associated with Sri Lankan universities before the pandemic hit
the country in March 2020. Until then, in the 15 public universities and other institutions
involved in tertiary level education in the country, online learning had largely been limited
to the exchange of materials and conducting selective assessment tasks via their Learning
Management Systems (LMS) [9]. This is also evident from the fact that before the pandemic,
no public university in Sri Lanka had a single program of study— except some distance
education programs offered by the Open University of Sri Lanka—that had at least been
partially conducted online [10]. However, in response to their sudden closure due to the
pandemic, many universities and other higher education institutions in Sri Lanka managed
to establish an effective system of ERT in their respective institutions [9].

Like in other contexts in the world, the transition to online learning in Sri Lankan
universities during the pandemic was sudden and abrupt: both lecturers and students had
a very limited time to prepare for the new mode of teaching and learning [9]. However,
this transition was greatly facilitated by several initiatives taken by respective universities
as well as the University Grants Commission (UGC) of Sri Lanka. The main initiative
taken by the UGC was to connect the Learning Management Systems of state universities
with the Lanka Education and Research Network (LEARN), an association that provides
Internet access for education and research in the country. As a result of this initiative, most
public universities (90% of state and non-state institutions) could provide their students
with free access to online education during the pandemic [9]. This was also made possible
by the agreement that the government reached with the Internet providers in the country
to provide free access to learning management systems of Sri Lankan universities: “This
has been instrumental in promoting online learning for students in Sri Lanka” [9], while
reducing the magnitude of the equity gap which is reportedly a characteristic of online
learning during the pandemic in many contexts around the world [7]. The popularity
of online learning in Sri Lankan universities during the pandemic is evident from the
fact that LEARN had observed 13 million online activities on their system (e.g., accessing
reading materials, following lecture slides, attending online quizzes) within a week in
May 2020, two months after Sri Lankan universities completely shifted to online learning.
Furthermore, 540,000 students had participated in synchronous teaching and learning
within a week in July 2020 while 91% of faculty members also reported using learning
management systems for their teaching [9]. This transition to online learning was also
facilitated by training programs conducted by respective universities to train their staff
on online teaching and assessment, different software for online teaching, video/audio
recording and editing digital resources. For example, the Center for Digital Education
and Professional Development of the Faculty of Humanities and Social Sciences of the
University of Sri Jayewardenepura had reported on their website that they had conducted
ten staff training programs for the faculty between March 2020 and July 2020.

In their survey conducted in June 2020 at forty-six state and ten non-state higher educa-
tion institutes in Sri Lanka involving students, lecturers, and administrators, Hayashi et al.,
2020 [9] report that 94% of the country’s state higher education institutions had shifted
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to online education in response to the pandemic. Furthermore, 79% of online learning
was Internet-based. The survey also identified various challenges associated with online
education in Sri Lanka, some of which included the poor Internet connection, stressful
nature of e-learning, difficulty in online assessments and/or exams, inadequate faculty-
student interaction, poor quality of video collaboration software, and inadequate access to
devices, which are reported as common challenges associated with online learning around
the world too [7,8]. The poor Internet was the most common among Sri Lankan students
as 70% of the students had identified it as a challenge. However, Hayashi et al. [9] also
found that despite many reported challenges, 90% of the 16,521 respondents of the survey
were satisfied with their online learning experience (moderately satisfied: 66%; satisfied:
24%). Still, what exactly determined students’ satisfaction with their online learning during
the pandemic remains unexplored in their study, and this, we believe, warrants further
investigation. Meanwhile, recent research on online education during the pandemic reports
that the level of student satisfaction in online learning is determined by a variety of factors
which can be broadly categorized under challenges of e-learning, learner motivation, and
interaction [7,11]. Thus, the goal of this study is to determine how these three phenomena
are related to student satisfaction in online learning in Humanities and Social Sciences at
state universities in Sri Lanka. Using Structural Equation Modeling, the study answers the
following research questions:

Research Question 1: To what extent are the students satisfied with their online learning
experience?
Research Question 2: To what extent do the challenges of e-learning, motivation, and
interaction impact students’ satisfaction with their online learning experience?

The rest of this paper is structured as follows. Section 2 provides a review of literature
on the phenomena investigated in this study. Meanwhile, Section 3 describes the materials
and methods of the study. The results of the study are presented in Section 4. Next, Section 5
provides the discussion and conclusions. Finally, Section 6 discusses the implications of
the study.

2. Literature Review
2.1. Student Satisfaction

Whether learning happens online or face-to-face in a physical classroom, one of
the measures of the effectiveness of education is student satisfaction [8,12,13]. It is an
important construct in higher education, the systematic study of which can lead to better
student performance, improvements in online teaching practices, and the retention of
students in their academic programs [14]. Furthermore, it is a crucial element that can
be used to measure the effectiveness of online learning [15]. While many definitions of
student satisfaction are available in the literature, in this paper, following Sanchez-Franco
(2009) [16], we define student satisfaction as the extent to which a student perceives his or
her needs, goals and desires have completely been met.

Many studies have investigated the determinants of student satisfaction with online
learning [13,17–20]. Accordingly, some of the key determinants of student satisfaction in-
clude the role of the instructor [17,21], teacher-student interaction [22], nature of the course
structure [23], course content, the role of technology [24], learner motivation [25], learner
efficacy [15], self-regulated learning, learning environment and methods of assessment [24].
In their review of literature on student satisfaction in e-learning during the last decade
Yunusa and Umar (2021) categorize various determinants of student satisfaction in e-
learning under four dimensions: communication dynamics (e.g., interaction, informational
quality), e-learning-environmental factors (e.g., course structure, content), organizational
factors (e.g., technological support, service quality) and personality and situational factors
(autonomy, self-efficacy, motivation). Based on a multitude of studies, they show how
student satisfaction can be a complex phenomenon that integrates these dimensions. Mean-
while, Zeng and Wang (2021) [8] provide a comprehensive review of studies on online
learning during the COVID-19 pandemic and report that in Emergency Remote Teaching
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the same factors can determine the level of student satisfaction. In the present study, based
on prior literature, we categorize different determinants of student satisfaction under three
headings: challenges of e-learning, learner motivation, and interaction.

2.2. Challenges of E-Learning

Compared to face-to-face learning, online learning during the pandemic is replete
with a multitude of challenges. Some of those include technical difficulties in attending lec-
tures [26], staying focused during a lecture [6], insufficient IT literacy, limited opportunities
for collaboration which results in a feeling of isolation [27] and the absence of opportunities
for the development of practical skills, which some subjects demand for student success [7].
One of the main technical difficulties students in many online learning environments have
reported encountering is poor Internet connectivity, making it impossible for them to regu-
larly attend synchronous sessions of online teaching (e.g., [7,24,28]). Even in the Sri Lankan
study conducted by Hayashi et al., (2020) [9], 70% of the students had identified poor Inter-
net as a challenge for their online learning. This could be the reason why some studies have
reported that those courses which ingrate both synchronous and asynchronous modes of
teaching result in more student satisfaction than others: asynchronous mode (e.g., recorded
lectures) ensures that students have access to course content even if their synchronous
learning is interrupted due to poor Internet or electricity failures.

Students’ online learning experience is made worse by software and hardware issues
that they are likely to face in their devices [28], in particular when mobile devices that
many students rely on for online learning [9] may not be compatible with some software
(e.g., word, excel, PowerPoint), required for their active and participatory learning. It
is a common finding that the lack of suitable devices which adequately facilitate online
learning can impact student satisfaction with e-learning [26]. Furthermore, in a face-to-face
learning space, students find it easy to maintain their focus and interest during a lesson
due to the physical presence of the instructor, eye contact, tools used for teaching, and the
presence of peers [6]. However, many studies have reported this as a challenge associated
with online education. For instance, in Means & Neisler’s (2020) [7] study with American
undergraduates, 57% of the participants had rated their ability to remain focused during an
online session as worse or much worse compared to face-to-face learning. Even in Yeung
and Yau’s (2021) [26] qualitative study on online learning by undergraduates in Hong Kong
universities, the participants identified maintaining concentration during a session as a
major challenge for them: “My home is too small and I can hear my mum, TV, street noise
. . . I just can’t focus on the lecture (p.11)”.

One other challenge that learners have been reported to face in online learning, in
contrast to face-to-face learning, is the limited opportunities that they have for collabo-
ration [7]. For example, Means and Neisler (2020) report that 65% of the participants in
their study in American universities thought that the opportunity for collaboration was
worse in an online learning environment. This may not only result in a feeling of isolation
but also impact the level of student satisfaction [6]. The feeling of isolation that learners
develop in an online learning environment can be detrimental in the sense that it can make
learners feel that they do not belong to a scholarly community [29]. This is why Huang et al.
(2020) [30] also identify isolation as a major challenge that learners face in online learning.

Thus, in summary, there are diverse challenges associated with online learning, es-
pecially as it is practiced during the pandemic, and those challenges can greatly impact
students’ overall satisfaction in a course of study [7]. Therefore, in this study, we hypothe-
size that

Hypothesis 1 (H1). The challenges that students encounter during their online learning negatively
affect their overall satisfaction.
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2.3. Learner Motivation

Motivation is a key construct that determines the amount of learning that happens
in any learning environment. While motivation can either be extrinsic (associated with
external rewards) or intrinsic (associated with self-satisfaction) [31], internally driven
self-motivation can be defined as self-generated energy that directs the behavior of an
individual towards achieving a particular goal. Unlike in face-to-face learning characterized
by teacher presence and peer pressure, in online education, learners are left with more
responsibility of managing their learning, often identified as an inherent challenge of the
online learning experience. Due to this, Self-Regulated Learning (i.e., planning, monitoring
and adapting one’s thoughts, feelings and actions in a cyclical process to attain a personal
goal [32] becomes more crucial for the success in an online learning environment [33].
The centerpiece of self-regulated learning is self-motivation [34–36]. Self-motivated adult
learners, in contrast to others, tend to develop an independent learning style, display
self-directed behavior and have an internal locus of control.

A frequent finding in education research is that self-motivation is a major determinant
of student success and their satisfaction with online learning [37]. For example, Threlkeld
and Brzoska (1994) [38] describe maturity, high motivation levels, and self-discipline as ‘nec-
essary characteristics’ of more successful and satisfied online learners (p. 53). Meanwhile,
Oxford, Young, Ito, and Sumrall (1993) [39] identify it as the most important determinant of
student success in online learning. In an online learning environment, learner motivation
is closely tied to their interest in participating in a lesson when the instructor and the
peers are physically absent [33]. Furthermore, it is connected to the lecturer’s pedagogical
approach to online teaching. This mainly concerns whether the lecturer organizes teaching
in short sessions, uses breakout rooms for group work, employs technology to enhance the
quality of student learning and allows students to ask questions at their disposal. These are
considered recommended practices for effective online instruction [7]. However, while a
lecturer’s learner-friendly pedagogy can motivate students to regularly attend their online
sessions, frequent disturbances due to the poor Internet connectivity and the absence of
a learner-friendly environment at home can increase learner demotivation. Means and
Neisler (2020) [7] report the difficulty in staying motivated during an online session to be
the most common challenge for their participants: 79% of their participants identified this
as a problem. Finally, while self-motivation leads to more academic success and satisfaction
in online learning, the outcome of insufficient learner motivation in online learning may
produce several detrimental outcomes. First, it can increase the number of student dropouts
of an online program [29]: the number of students dropping out of online classes can be
between 40% and 80% [40]. Second, learners may practice passive procrastination (e.g.,
delaying school-related tasks even when faced with negative consequences; [33], which in
turn can result in poor academic success and low satisfaction with online learning. Thus,
based on this review of learner motivation in online learning, we devise the following
hypothesis:

Hypothesis 2 (H2). Students with a higher level of self-motivation will experience more satisfaction
with their online learning experience.

2.4. Interaction

Interaction is a multi-faceted construct that determines how well learning takes place
in any educational context. As Garrison and Shale (1990) [41] state, education is inherently
characterized by interaction: “in its most fundamental form, education is an interaction
among instructor, student and subject content” (p.1). In addition to the above, in on-
line learning, interaction can also comprise learners’ engagement with the technological
medium used in a course [42]. While interaction is important in any mode of education,
many studies have emphasized its extreme importance in online education in enhanc-
ing its quality and effectiveness [43–46]. Considering its significance, Williams, Karen,
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and Rosewell (2012) [47] even go on to suggest that interaction should be a principle of
curriculum design in higher education.

According to Moore’s (1989) [48] famous classification, interaction is of three different
types: learner-content interaction, learner-instructor interaction and learner-learner interac-
tion. Learner-content interaction refers to students’ perceptual and cognitive contact with
the materials that they are supposed to study in a given course of study. Such materials
can include prescribed textbooks, course readings, lecture notes, audio-video materials
and computer software. In online education, especially during the COVID-19 pandemic,
learners in higher education commonly interact with different forms of e-content which can
include e-books, e-journals, simulations, presentations, animations, databases, websites,
audio-video productions, discussion forums and immersive content [49]. Students’ easy
access to e-content is a major determinant of student satisfaction in online learning [50,51].
Bervell et al. (2019) [52] even report student-content interaction to be the most crucial factor
among all forms of interaction that leads to student satisfaction in online learning. Due to
this, the development of interactive e-content comprising infographics, video clips, forums
and quizzes is essential in creating a quality online learning experience for learners [51].

The second type of interaction that leads to academic success in any learning context
is learner-instructor interaction. As elaborated in literature, learner-instructor interaction is
characterized by providing prompt feedback [53], availability of the instructor for help [54],
instructor’s presence [22] and his/her understanding of learner needs [55]. In Moore’s
(1989) [48] terms, learner-instructor interaction can facilitate the maintenance of learners’
interest in reading materials, motivation of learners and the enhancement of the overall
learner interest in education. Learners also perceive learner-instructor interaction to be
a facilitator of online learning [56]. As reviewed in Zeng and Wang (2021) [8], in online
learning, learner-instructor interaction is a major determinant of student satisfaction. The
general claim in the literature is that improved student-teacher interaction leads to greater
student satisfaction [7,13,24]. In the absence of adequate teacher-student interaction, learn-
ers may feel that they don’t belong to a scholarly community, which can in return lead to
student dissatisfaction [29].

Finally, learner-learner interaction or peer interaction refers to the interaction that
takes place among learners with or without the presence of the instructor, which Moore
describes as a great resource for learning. Peer interaction can impact both learner cognition
and motivation in online learning [57,58]. However, results regarding the importance of
student-student interaction in online learning are mixed. For example, even though Sher
(2009) [59] reports that learner-learner interaction significantly impacts student satisfaction,
Kuo et al. (2013) [60] have found otherwise. Due to such conflicting findings, some
researchers even assume that learner-learner interaction is not as important as the other
two forms of interaction in online learning [46]. However, many studies report that higher
interaction in online learning leads to higher student satisfaction [7,13,24,61]. Thus, based
on our discussion on interaction on online learning, we devise the following hypothesis
for testing:

Hypothesis 3 (H3). Online learning characterized by inadequate interaction (teacher-student;
student-student; student-content) leads to poor student satisfaction.

The model depicted in Figure 1 shows a causal sequence whereby perceived challenges
of e-learning, learner motivation and interaction are hypothesized to impact students’
satisfaction with online learning.
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Figure 1. The proposed conceptual model.

3. Materials and Methods
3.1. Research Design

This study was designed using quantitative techniques, in particular Confirmatory
Factor Analysis (CFA) and Structural Equation Modeling (SEM). Perceived Satisfaction
(PS) was used as the dependent variable while Perceived Challenges of E-learning (PCE),
Perceived Learner Motivation (PLM) and Interaction (INT) were treated as independent
variables.

3.2. Research Design

This cross-sectional survey used a questionnaire for data collection, which consisted of
two main sections. Section A collected demographic data, viz. gender, academic year, the
level of IT literacy and the type of the academic program. Section B included measures of the
dependent variable (perceived student satisfaction) and the three independent variables of
the study (perceived challenges of e-learning, perceived learner motivation and interaction).
The dependent variable, Perceived Satisfaction (PS) was measured using eight indicators
adapted from Baker (2010) [22], Dinh and Nguyen (2020) [24], Eom and Wen (2006) [13],
Khan, Nabi, Khojah and Tahir (2021) [62], and they are related to different dimensions of
online learning: lecturer’s use of technology, lecturer’s preparedness for online teaching,
opportunities for lecturer-student interaction, peer interaction, the conduct of continuous
and final assessments, the method of sharing e-resources and how student feedback is
provided. As far as independent variables are concerned, Perceived Learner Motivation
(PLM) was measured using five indicators: learner’s overall interest in attending an online
session, lecturer’s teaching methodology, poor Internet connectivity, home environment
and the absence of peer pressure in online learning. These indicators were adapted from
Means and Neisler (2020) [7], Pelikan et al. (2021) [33], and Rovai et al. (2007) [63]. Next,
the Perceived Challenges of E-learning (PCE) was measured using five indicators adapted
from Eom and Ashill (2016) [27], Means and Neisler (2020) [7], Richardson et al. (2017) [6],
and Zielinski (2000) [29]: technical difficulties in learning, staying focused during an
online session, the level of IT literacy, limited opportunities for collaboration and practical
training. Finally, Interaction (INT) was measured using three indicators, designed based
on Moore’s (1989) [48] famous classification of interaction in distance learning: learner-
content interaction, learner-instructor interaction, and learner-learner interaction: access to
e-resources, opportunities to interact with the lecturer and course mates. Each variable was
assessed using a five-point Likert scale: For satisfaction, motivation and interaction, the
scale included strongly disagree (1), disagree (2), neutral (3), agree (4), and strongly agree
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(5). For Challenges of Online learning, it included extremely challenging (1), challenging
(2), neutral (3), not challenging (4), not challenging at all (5). To ensure that language does
not become a barrier in comprehension for participants, the questionnaire was translated
into Sinhala, the dominant language of the population of students at the three universities
concerned. While the translation was conducted by the researchers themselves, it was
authorized by a Sinhala-English translator.

According to Hair et al. (2013) [64], for viable SEM, three or more indicators are
required for each latent construct measured in a study. Accordingly, in this study, each
construct was measured using at least three indicators: Perceived Satisfaction (PS: eight
items), Perceived Challenges of E-learning (PCE: five items), Perceived Learner Motivation
(PLM: five items), and Interaction (INT: three items).

3.3. Data Collection and Analysis

The survey used in this study was designed on Google forms and was circulated
using emails. The study collected data from a sample of 1376 undergraduates enrolled in
different study programs in Humanities and Social Sciences at three public universities
in Sri Lanka: University of Sri Jayewardenepura (n = 564; 41%), University of Ruhuna
(n = 320; 23%) and Rajarata University of Sri Lanka (n = 492; 35.8). The method of sampling
employed was simple random sampling: The invitation for the survey was initially emailed
to randomly selected 3000 undergraduates from the three universities. A total of 1376 valid
and unduplicated responses were received with a response rate of 45.8%. Participation
in this survey was completely voluntary, and they could withdraw from the study at
any point without a consequence. Furthermore, the participants were not rewarded with
any incentives. To ensure that language did not impose a barrier for comprehension, the
questionnaire was provided in their’ native language.

Data gathered through questionnaires were coded and initially entered into a matrix in
Microsoft Excel, and this allowed the data to be analyzed using Statistical Package for Social
Sciences (SPSS) and AMOS. The data screening process included clearing and transforming
data into a usable form. In this process, the missing value analysis and the outlier analysis
were conducted, but no missing values or outliers were found. Following this, data were
subject to the Cronbach’s alpha, and Confirmatory Factor Analysis (CFA) to examine
the internal reliability and validity of each scale, following which Structural Equation
Modeling (SEM) was conducted to explore path coefficients. This was considered the most
appropriate and efficient estimation of the methods for interdependent relationships with
multiple scaled variables. Data were processed using SPSS 24.0 and AMOS 24.0.

4. Results
4.1. Participants

The demographic profile of the 1376 undergraduates who took part in the study is
given in Table 1. As the table shows, the majority of the survey participants were females
(88.3%); the percentage of the male participants was around 11.7%. This is reflective of the
percentage of male and female students in Humanities and Social Sciences of Sri Lankan
universities. In terms of age, the participants ranged from 20 to 30 years. However, the
dominant group was aged between 21 and 22, and they comprised 55.6% of the sample.
The second dominant group aged between 23–24 made 29.3% of the sample. In terms
of the year of study, first-year students made the highest percentage (58.4%) while the
rest was represented by second (15.6%), third (17.6%), and fourth (8.4%) year students. A
majority of the participants self-rated their IT literacy as moderate (86.1%) while the rest
had either very high (5.4%) or low (8.4%) IT literacy. The geographic distribution of the
survey participants is depicted in Figure 2. As the map shows, the participants are located
in different regions of the country.
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Table 1. Descriptive Statistics of Sample Respondents (N = 1376).

Gender Total Number of Responses Response Rate (%)

Female 1215 88.3
Male 161 11.7

Total 1376 100

Academic Year Total Number of Responses Response Rate (%)

First-year 803 58.4
Second-year 215 15.6
Third-year 242 17.6

Fourth-year 116 8.4

Total 1376 100

University Total Number of Responses Response Rate (%)

Rajarata University of Sri
Lanka 492 35.8

University of Ruhuna 320 23.3
University of Sri

Jayewardenepura 564 41.0

Total 1376 100

Age (Y) Total Number of Responses Response Rate (%)

20 84 6.1
21 378 27.5
22 387 28.1
23 257 18.7
24 146 10.6
25 97 7.0
26 15 1.1
27 7 0.5
28 0 0.0
29 1 0.1
30 4 0.3

Total 1376 100.0

4.2. Latent Variables: Descriptive Statistics

As stated elsewhere, all latent variables, viz. satisfaction, motivation, and interaction of
this study were measured through a five-point Likert scale ranging from strongly disagree
(1) to strongly agree (5). However, in the analysis, the points strongly agree and agree were
combined to create the single response Agree, and strongly disagree and disagree were
amalgamated to create the single response Disagree: the response Neutral was left as it is. In
the case of Challenges of Online Learning, extremely challenging and challenging were
clubbed to form the response Challenging while not challenging and not challenging at all
were combined to form the single response not challenging. Table 2 shows the percentages
of responses for each indicator variable measured under the four latent constructs: Only
responses for Agree or Challenging are recorded.
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Table 2. Descriptive Statistics.

Satisfaction Agree

PS1 The lecturer used technology effectively in class Count 390
Percentage 28%

PS2
The lecturer was well prepared for

online teaching
Count 1013

Percentage 73%

PS3
My online sessions provided adequate

opportunities for lecturer-student interaction
Count 598

Percentage 43%

PS4
My online sessions provided adequate

opportunities for peer-interaction
Count 545

Percentage 39%

PS5 Continuous assessment was fair and practical Count 579
Percentage 42%

PS6 The final assessment was fair and practical Count 538
Percentage 39%

PS7
The method of sharing learning resources

was appropriate.
Count 527

Percentage 38%

PS8
The lecturer provided student

feedback effectively
Count 576

Percentage 42%

Learner Motivation Total Number
of Responses Agree

PLM1 I was always motivated to attend my
online sessions 728 53%

PLM2 The lecturer’s teaching method motivated me to
attend online sessions 345 25%

PLM3 Poor internet connectivity demotivated me to
attend online sessions 164 12%

PLM4 My home environment motivated me to attend
online sessions 325 24%

PLM5 The physical absence of my classmates
demotivated me to attend online sessions 156 11%

Perceived Challenges of E-Learning Total Number
of Responses Challenging

PCE1 Technical difficulties in learning 1109 81%
PCE2 Staying focused during a lecture 414 30%
PCE3 The level of IT literacy 556 40%
PCE4 Feeling isolation 639 46%
PCE5 Absence of practical experience 859 62%

Interaction Total Number
of Responses Agree

INT1 In online sessions, I had limited opportunities to
interact with lecturers 768 56%

INT2 In online learning, I had limited e-resources
for learning 525 38%

INT3 In online learning, I had limited opportunities to
interact with my coursemates. 615 45%

As far as the dependent variable satisfaction is concerned, the table shows that the
highest percentage of student responses (73%) is recorded for the lecturer’s preparation
for online teaching, indicating that most students are satisfied with the dimension of the
lecturer’s preparation in online teaching. Meanwhile, the responses received for lecturers’
use of technology during online lessons is the lowest among all (28%), implying that a
large number of students are not satisfied with how lecturers manage technology (i.e.,
using breakout rooms for group discussions, sharing videos, etc.) during an online lesson.
Relatively higher percentages are also reported for dimensions such as the opportunities for
lecturer-student interaction during sessions (43%), lecturer’s provision of student feedback
(42%) and how continuous assessments are conducted (42%). However, student satisfaction
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is generally low with the aspects such as the way summative assessment is conducted
(39%), promotes peer interaction (39%) and the method of sharing learning materials (38%).

In terms of motivation, the highest response rate (53%) is reported for students’ interest
in attending online lectures, implying that the majority of the respondents were generally
motivated to attend their online sessions. However, responses received for the lecturer’s
method of teaching (25%) and the students’ home environment (24%) imply that these
factors have demotivated a majority of students to attend their online sessions. In contrast,
poor internet connectivity (12%) and the physical absence of peers (11%) had demotivated
only a very small percentage of participants, which could be due to the asynchronous mode
of teaching in which both these dimensions can be less relevant. In Perceived Challenges
of Online Learning, most responses are recorded for technical difficulties (81%), implying
that software issues and the unavailability of appropriate devices for online learning and
assessment activities pose a challenge for most learners. The absence of opportunities for
practical training (62%) is also a challenge for a majority of students. The third highest
response (46%) is recorded for feeling isolated in online learning, a reported challenge
for students in many online learning contexts. However, staying focused during a lesson
has received the least responses among all, indicating that it may not be as challenging as
other dimensions for the participants of this study. As far as the interaction is concerned,
a majority of the participants reported having limited opportunities for lecturer-student
interaction (56%) in their sessions. A high percentage of students (45%) also reported
that they had inadequate opportunities to interact with their peers during online sessions.
However, only 35% of the students stated that they had limited e-resources for learning,
indicating that opportunities for student-content interaction must have been comparatively
higher in their online learning.

4.3. Assessment of the Measurement Model
4.3.1. Reliability of Latent Constructs

The reliability of all structural measurements is estimated using Cronbach’s alpha
reliability, which explores the internal consistency and the properties of the measuring
scale. Table 3 provides a summary of Cronbach’s alpha for each of the constructs measured.
According to George and Millery (2003) [65], alpha frequencies indicate a more reliable
level at 0.7 while a value greater than 0.8 indicates a higher level of reliability. As the table
shows, the alpha coefficients for PS and INT are above 0.7, thus indicating adequate internal
consistency for those variables. Meanwhile, PLM and PCE are 0.61 and 0.68, respectively,
which can be considered acceptable. In general, it can be concluded that all the latent
constructs were characterized by good internal consistency allowing further analyses.

Table 3. Reliability values: Cronbach Alpha.

Instrument Cronbach’s Alpha Status

Peer Satisfaction (PS) 0.876 Good
Perceived Learner Motivation (PLM) 0.609 Acceptable

Perceived Challenges of E-Learning (PCE) 0.677 Acceptable
Interaction (INT) 0.712 Good

4.3.2. Model Requirements

Univariate and multivariate normality requirements of the data for SEM in the current
study were estimated using the distributional indicative measures, Skewers, and Kurtosis.
Skewness values for all the indicator variables ranged from −0.71 to 1.94, of which only
three indicators reported the values greater than 1. Meanwhile, Kurtosis values are less
than 7 for all the indicator variables showing univariate normality. Multivariate normality
was measured by using Mardia’s coefficient. Mardia value recorded for this study is at
22.66, which is well below the recommended cut-off of 483 with the 21 observed variables
meeting multivariate normality. Accordingly, the assumptions of the univariate and the
multivariate normality are satisfied in this study (refer to Table 4).
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Table 4. Normality Measures for Indicator Variables.

Variable Skew CR Kurtosis CR

PS1 0.18 2.71 0.14 1.07
PS2 0.83 12.56 0.68 5.16
PS3 0.29 4.38 −0.07 −0.56
PS4 0.26 3.87 −0.46 −3.48
PS5 0.30 4.60 −0.22 −1.68
PS6 0.31 4.66 −0.38 −2.90
PS7 0.20 2.95 −0.41 −3.07
PS8 0.23 3.48 0.05 0.39

PCE1 1.54 23.43 0.39 2.99
PCE2 −0.71 −10.74 −1.50 −11.33
PCE3 −0.22 −3.28 −1.95 −14.79
PCE4 0.12 1.85 −1.99 −15.03
PCE5 0.91 13.73 −1.18 −8.92
PLM1 −0.12 −1.76 −1.99 −15.04
PLM2 0.84 12.64 −1.30 −9.87
PLM3 1.92 29.02 1.67 12.67
PLM4 0.54 8.16 −1.71 −12.95
PLM5 1.94 29.38 1.76 13.35
INT1 −0.23 −3.55 −1.95 −14.73
INT2 0.33 5.00 −1.89 −14.32
INT3 −0.52 −7.82 −1.73 −13.13

Variable 22.66 13.52

Meanwhile, the linearity among variables was tested by using the regression method.
The dependent variable, Perceived Satisfaction was regressed concerning each independent
variable, and curve fittings were tested as reported in Table 5. PLM and PS were related
linearly with an F-value of 161.399 at one percent level of significance. PCE was linearly
connected to PS, recording a significant F-value of 82.548, while the curve fitting between
PS and INT provides an F-value of 16.765 for the linear relationship. All the other forms
such as quadratic and cubic forms recorded lower F values than those for all the variables.
Hence, all independent latent constructs and the dependent variable reported a satisfactory
level of linearity between each pair, and this satisfies this study’s linearity assumption.

Table 5. Functional Forms between Dependent and Independent Variables: Linearity.

Equation * F Values **

PLM PCE INT

Linear 161.399 82.548 16.765
Quadratic 81.715 46.106 8.975

Cubic 54.546 31.042 7.660
* Dependent PS; ** p < 0.001.

The present study used Pearson correlation, the variance inflation factor, and the
tolerance for collinearity diagnosis [64]. The highest Pearson correlation value reported
was 0.497 between INT and PLM, indicating the existence of serious multicollinearity
among independent variables. As reported in Table 6, the variance inflation factor (VIF),
which assesses the extent to which the variance of an estimated regression weight increases
when predictors are correlated, range from 1 to 3. This confirmed that there were no serious
collinearity issues among the predictors of the model. Tolerance values for all the observed
variables which are shown in the second column of the same table report values greater
than 0.10, indicating the non-existence of multicollinearity.
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Table 6. Collinearity Diagnosis: Tolerance and VIF Values.

Coefficients

Observed Variable
Collinearity Statistics

Tolerance VIF

1 PS1 0.682 1.465
PS2 0.630 1.586
PS3 0.449 2.227
PS4 0.603 1.658
PS5 0.430 2.323
PS6 0.497 2.011
PS7 0.485 2.063
PS8 0.447 2.239

PLM1 0.767 1.304
PLM2 0.749 1.334
PLM3 0.764 1.309
PLM4 0.838 1.193
PLM5 0.818 1.223
PCE1 0.851 1.175
PCE2 0.722 1.385
PCE3 0.688 1.454
PCE4 0.731 1.368
PCE5 0.681 1.469
INT1 0.566 1.766
INT2 0.597 1.674
INT3 0.722 1.386

One of the basic requirements for structural equation modelling is the existence
of a satisfactory level of correlation among variables, an essential condition for further
analysis. Table 7 reports the correlation among all the variables of the present study. As
expected, they are correlated with each other with expected size and statistical significance
at conventional levels. The Pearson correlation coefficient for the variables ranged from 0.11
(the lowest, between PS and INT) to 0.463 (the highest, between PS and PLM) indicating a
satisfactory level of expected relationships among all the variables. Thus, the results of the
bivariate analysis provided a sound base for further analysis.

Table 7. Estimated Pearson Correlations among Latent Constructs.

PS PLM PCE INT

PS 1
PLM 0.448 1
PCE −0.309 −0.497 1
INT −0.11 0.551 −0.401 1

4.3.3. Model Fit Indices

The estimated measurement model is illustrated in Figure 3. Once the overall model
fit is considered, Model χ2 = 754.263, df = 180 and CMIN/DF recorded 4.19, making the
measurement model acceptable. As shown in Table 8, the Root Mean Square Error of
Approximation (RMSEA), which assesses the hypothesized model fit with a population
covariance matrix, is 0.048 for the estimated model, and 0.140 > PCLOSE reject the null
“RAMSEA is greater than 0.05”. The root mean square residual (RMR) value for the current
study (RMR = 0.020) is less than the critical value of 0.05 while GFI (Goodness of fit index)
and adjusted GFI (AGFI) that represent the overall amount of the covariation among the
observed variables that can be accounted for by the model is 0.949 and 0.934, respectively.
They are greater than 0.9 providing evidence of well-fitting of the measurement model. The
Comparative fit index (CFI) and the value for the model are greater than 0.9 (CFI = 0.931),
indicating a good overall fit of the measurement model. The Normed Fit Index (NFI) value
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of this study was 0.912 which is greater than 0.9, and it indicates a good incremental fit.
Moreover, TLI = 0.920, IFI = 0.931 are greater than the cut-off of 0.9. Accordingly, all the
model fit indices meet the requirements for a good-fitting measurement model.
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Table 8. Model fit Indices of the Measurement Model.

Category Model Fit Index Index Value Threshold Comment

1. Absolute fit RMSEA 0.048
<0.05 good fit;

0.05–0.01
mediocre fit

Satisfied

GFI 0.949 >0.90 Satisfied
RMR 0.020 <0.05 Satisfied

2. Incremental fit AGFI 0.934 >0.80 Satisfied
CFI 0.931 >0.90 Satisfied
NFI 0.912 >0.90 Satisfied
TLI 0.920 >0.90 Satisfied

3. Parsimonious fit CMIN/df 4.190 <3 good.
<5 acceptable Satisfied
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4.3.4. Validity of the Measurement Model

The convergent validity is verified mainly by computing the Average Variance Ex-
tracted (AVE), standardized loadings, and the construct reliability (CR) for all variables.
AVE reported for the PS and INT are above 0.5 while the other two constructs PLM and
PEC record AVE values at 0.318 and 0.387, respectively. CR values for PS, PCE, and INT are
above the cut-off of 0.7 while it is almost 0.7 (0.698) for PLM. Thus, all the factor loadings
are significant. The results of all the three indicators that are presented in Table 9 provide
evidence for a satisfactory level of convergent validity for the measurement model.

Table 9. Standardized loadings, AVE, and CR Values.

PS PLM PCE INT

PS1 0.600
PS2 0.665
PS3 0.775
PS4 0.651
PS5 0.784
PS6 0.735
PS7 0.762
PS8 0.786

PLM1 0.572
PLM2 0.620
PLM3 0.611
PLM4 0.492
PLM5 0.517
PCE1 0.622
PCE2 0.489
PCE3 0.632
PCE4 0.624
PCE5 0.723
INT1 0.813
INT2 0.778
INT3 0.601
AVR 0.522 0.318 0.387 0.542
CR 0.896 0.698 0.870 0.777

In Table 10, the diagonal values indicate the square root values of AVE for relevant
variables while the values below the diagonal figures show correlations. As the table
shows, all the inter-variable correlations are less than the relevant AVE square root values,
supporting the discriminant validity of the measurement model of the current study.
Further, heterotrait-monotrait criteria (HTMT) for discriminant validity was investigated
following Henseler, et al. (2015) [66] to avoid caveats of the Fornell-Larcker criterion [67].
The HTMT value was 0.167, which is well below the threshold of 0.85, and this confirmed
the discriminant validity of the model.

Table 10. Comparison of Square Root AVE values and Correlations.

PS PLM PCE INT

PS 0.723
PLM 0.448 0.565
PCE 0.309 0.497 0.623
INT 0.110 0.551 0.401 0.737

As Table 10 shows, all correlations between the structure of the measurement model
are in expected directions, and they are statistically significant. Therefore, this study
guarantees the nomological validity of the setting.
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4.4. Assessment of the Structural Model

Standard model fit indices were used to assess the Goodness-of-fit (GFI) of the
structural model, viz. the discrepancy ratio (χ2/df; df = degrees of freedom), the ad-
justed goodness-of-fit (AGFI), the comparative fit index (CFI), the normative fit index
(NFI) and the root mean square error of approximation (RMSEA). As given on Table 11,
χ2 = 568.519, df = 176, CMIN/df = 3.230, TLI = 0.944, CFI = 0.953, IFI = 0.953, RMR = 0.021,
RMSEA = 0.040. For a good model fit, the discrepancy ratio should be smaller than 5; the
AGFI should be higher than 0.8 while CFI and NFI should be greater than 0.9. Meanwhile,
the RMSEA should be below or equal 0.08 for a good fit and below 0.05 for an excellent
fit. The results show that the model is good fit for testing the direct-effect hypotheses
established in this study.

Table 11. The Fitness Indexes of the Structural Model.

Category Model Fit Index Index Value Threshold Comment

1. Absolute fit RMSEA 0.040
<0.05 good fit;

0.05–0.01
mediocre fit

Satisfied

GFI 0.962 >0.90 Satisfied
RMR 0.021 <.0.05 Satisfied

2. Incremental fit AGFI 0.950 >0.80 Satisfied
CFI 0.953 >0.90 Satisfied
NFI 0.933 >0.90 Satisfied
TLI 0.944 >0.90 Satisfied

3. Parsimonious fit CMIN/df 3.230 <3 good.
<5 acceptable Satisfied

All the model fit indices of the structural model have improved compared to the
measurement model. The Chi-square (χ2) has improved by 185.744 for the SEM model. The
Chi-square difference test shows that χ2 of the measurement model is significantly different
from that of the direct structural model which was at 0.005 significance. In the SEM, df and
CMIN/df have been reduced by 4 and 0.96, respectively, compared to the measurement
model. CFI has improved by 0.022 while RMSEA has slightly reduced from 0.048 to 0.040.
The results of this comparison indicate that the structural model has achieved a better
overall model fit than the measurement model. It provides evidence for the good fit of
the SEM.

The graphical output, along with the results of the structural equation model, is
represented in Figure 4 while Table 12 reports the standardized structural path estimates
of the main model and the factor loadings for each item on the latent factor, SEs, CRs
and p-values of the SEM model. All the path estimates are significant (1 percent level
of significance) and are in the expected direction. Accordingly, the three hypotheses of
the study can be tested through path coefficients (β), critical ratios and related p-values.
The results show that Perceived Learner Motivation (PLM) has the strongest effect on
students’ perceived satisfaction. Furthermore, PLM has a direct and positive relationship
with students’ perceived satisfaction (β = 0.484; CR = 10.13; p < 0.001), which supports
hypothesis one. Meanwhile, Perceived Challenges of E-Learning (PCE) has a direct and
negative relationship with students’ perceived satisfaction (β = −0.149; CR = −4.456;
p < 0.001), and this supports hypothesis two. Finally, Interaction (INT) has a direct and
negative relationship with students’ perceived satisfaction (β = −0.112; CR = −3.612;
p < 0.001), which supports hypothesis three.
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Table 12. Path coefficients estimated through structural equation modeling (SEM).

Estimate S.E. C.R. p

PTS - - -> PS 0.484 0.192 10.132 0.001
PCE - - -> PS −0.149 0.074 −4.456 0.001
INT - - -> PS −0.112 0.095 −3.612 0.001
PS - - -> PS1 0.569 0.039 19.618 0.001
PS - - -> PS2 0.635 0.037 21.924 0.001
PS - - -> PS3 0.754 0.041 25.751 0.001
PS - - -> PS4 0.584 0.045 19.803 0.001
PS - - -> PS5 0.743 0.042 25.339 0.001
PS - - -> PS6 0.663 0.045 22.551 0.001
PS - - -> PS7 0.705 0.036 29.616 0.001
PS - - -> PS8 0.744 0.032 29.082 0.001

PLM - - -> PLM1 0.331 0.112 8.328 0.001
PLM - - -> PLM2 0.468 0.115 10.600 0.001
PLM - - -> PLM3 0.638 0.110 11.812 0.001
PLM - - -> PLM4 0.435 0.116 10.224 0.001
PLM - - -> PLM5 0.494 0.083 9.869 0.001
PCE - - -> PCE1 0.397 0.044 11.012 0.001
PCE - - -> PCE2 0.364 0.053 10.004 0.001
PCE - - -> PCE3 0.494 0.060 12.802 0.001
PCE - - -> PCE4 0.628 0.069 14.091 0.001
PCE - - -> PCE5 0.705 0.073 12.161 0.001
INT - - -> INT1 0.852 0.134 13.682 0.001
INT - - -> INT2 0.710 0.100 15.130 0.001
INT - - -> INT3 0.478 0.078 15.126 0.001



Sustainability 2021, 13, 11749 19 of 24

5. Discussion and Conclusions

This study started with the goal of investigating the determinants of student satisfac-
tion with online learning in Sri Lankan universities during the COVID-19 pandemic. Based
on the extensive literature on online learning and student satisfaction, we hypothesized
that students’ satisfaction with online learning can be determined by three key variables:
Perceived Challenges of E-learning (PCE), Perceived Learner Motivation (PLM), and In-
teraction (INT). The hypothesized model was tested using Factor Analysis and Structural
Equation Modelling (SEM). The results revealed that all three independent variables have
a significant impact on student satisfaction, a finding that is consistent with the literature
reviewed on online learning and student satisfaction in this study [7,13,24,37].

Among the three independent variables, PLM has the strongest significant impact
on students’ satisfaction. The positive relationship between these two constructs implies
that students’ higher motivation in online learning leads to their increased satisfaction
with the task, a finding consistent with empirical studies across different contexts [7,37].
This finding is not surprising given that in online learning, unlike in face-to-face learning,
learners are left with the additional responsibility of their learning. As a result, self-
regulated learning plays an important role in its success [33,36,68]. While motivation holds
the key in self-regulated learning [34], self-regulated learners, in contrast to others, tend to
develop an independent learning style, display self-directed behavior and have an internal
locus of control of their learning [35,69–72]. Thus, online learners are generally assumed
to be self-motivated [73], and this makes them naturally become more satisfied with their
learning [27,37]. It is for this reason that learner motivation has been identified as the most
important determinant of student satisfaction and success in online learning [33]. Our
results may also account for the finding in Hayashi et al. (2021) [9] that 90% of the students
that they surveyed in Sri Lankan universities were satisfied with their online learning
experience despite various challenges that they had encountered. This satisfaction of the
learners may stem from their motivation to continue their online education even during the
pandemic, a plausible assumption consistent with the prior literature [33]. Furthermore, as
reviewed in Rovai et al. (2007) [63], it is a common finding in the literature that various
factors related to online learning, viz. the novelty effect of the use of the technology, less or
little travel to the instruction site, the curiosity, and the demand for knowledge can increase
learner motivation.

As reported in many studies on online learning, student demotivation is tied to the
poor Internet connectivity and household environments that are not as learner-friendly
as a classroom [7,68,74]. This study also found that only 24% of the survey respondents
were satisfied with their home environment which may imply that it was not conducive to
their online learning. This number is not surprising as additional questions on the survey
revealed that even 24.4% of the participants attended online sessions from various places
other than their own homes due to poor Internet connectivity issues. However, surprisingly
only 12% of the participants identified the poor Internet connectivity as a demotivator
for attending their online sessions. This may be because all three universities, where this
study was conducted, had provided access to recorded lectures and other materials via
the Learning Management System so that even those students who do not have access
to a reliable Internet connection to attend synchronous sessions can be engaged in online
learning. Even though the poor Internet connectivity can be a challenge that they encounter,
the mere existence of challenges may not always hamper student motivation in online
education as distance learners are naturally more self-resilient and motivated [75]. Even in
a recent study, Dhinigra, Pasricha, Sthapak and Bhatnagar (2021) [68] report that most of the
medical students that they surveyed in India had the motivation to receive online education
despite various challenges they had encountered. Thus, despite challenges, online learners
can be motivated to continue their education, but those challenges can negatively affect
their satisfaction with the learning experience, a common finding in the literature [7,9,24].
This finding is echoed in this study too. The relationship observed between students’
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challenges of online learning and satisfaction was negative and significant, implying that
the challenges that students face in their online learning decrease their satisfaction.

Another finding of this study that is worth further discussion is the observed relation-
ship between student satisfaction and interaction. The study found that poor interaction
(teacher-student; student-student; student-content) leads to decreased student satisfac-
tion. This supports a common finding in the literature that overall interaction is a major
determinant of student satisfaction in online learning [7,13,24,61]. As elsewhere stated,
interaction can be a complex phenomenon that integrates student-lecturer, student-student
and student-content dimensions. Even though this study found the interaction to have a
significant impact on student satisfaction, how each dimension of interaction contributes
to student satisfaction in online learning, in particular in Emergency Remote Teaching, is
less known in the literature. This is something that future research could investigate.

In conclusion, this study found that student satisfaction in online learning, better
represented as Emergency Remote Teaching in some recent literature, is closely related
to student motivation, challenges of e-learning, and interaction [3]. The motivation was
found to be the strongest predictor of student satisfaction in online learning, and students
may derive motivation in online learning from various aspects associated with it. However,
future research is needed to further explore different predictors of student motivation
that can ultimately lead to their satisfaction with the learning experience. Meanwhile,
even though the study found that perceived challenges of e-learning negatively affect
student satisfaction, those challenges that the learners encounter in online learning can be
diverse: inherent challenges of learning such as isolation, challenges of the new learning
environment, and challenges imposed by technology are some examples. Therefore, the
relationship between these different types of challenges and student satisfaction with online
learning deserves attention in future research. Finally, this study replicated the common
finding in the literature that poor interaction in online learning environments leads to
decreased student satisfaction [7,13,24]. Even though interaction is a determinant of student
success and satisfaction in any mode of learning, it seems to have extra significance in
online learning. This may be because rich student-student and lecturer-student interactions
can alleviate the feeling of isolation that many students are supposed to experience [6] in
an online learning space.

Finally, this study has several limitations. First, the data was collected from only three
state universities in the country, which may limit the generalizability of its findings. Hence,
an extensive study involving a representative sample from the other universities in the
country is recommended in future research. A study of that nature may have important
implications for online learning in higher education in post COVID-19 Sri Lanka. Second,
among many factors that can affect student satisfaction in online learning (Eom and Wen,
2006), this study was limited to only three variables: perceived challenges, perceived
learner motivation and interaction. We leave it for future research to investigate how other
variables such as course structure, technology, learner efficacy, learner autonomy, students’
learning style and self-regulated learning are related to student satisfaction. Finally, this
study found no significant impact of some demographic variables such as gender, age,
year of study and the level of IT literacy on student satisfaction. However, this might have
been affected by the size of the sample used in the study. Given this, a similar study with a
larger sample is recommended for future research.

6. Implications

Online education, more appropriately referred to as Emergency Remote Teaching, has
become the only viable option to provide higher education in many countries in the wake
of the COVID-19 pandemic. In contrast to face-to-face learning, such education has the
stigma of being of lower quality [3]. Hence, it is important that online learning practiced
in higher education during the pandemic is subject to constant evaluation to ensure its
quality and standards. Our findings in this study have several implications in this regard.
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First and foremost, the positive relationship between student motivation and satis-
faction has several practical implications for online teaching in higher education. Even
though learners involved in online learning are generally assumed to be self-reliant and
motivated [73], all learners may not necessarily have these characteristics, in particular,
when online education is imposed on learners as the only option to receive uninterrupted
education during the pandemic. Those characteristics may generally be associated with
learners who choose the online option over face-to-face learning under normal circum-
stances. Hence, a simple transition from face-to-face learning to online learning during the
pandemic may not necessarily guarantee that learners can be self-reliant and take care of
their learning. To do this, learners may require constant guidance, encouragement and
training [76]. Thus, one additional role of the lecturers in online teaching is to empower
their learners by providing them with necessary encouragement and guidance so that they
can be self-reliant and self-motivated and take care of their own learning. To motivate
learners in an online learning environment, lecturers may need to consider learner needs
and preferences in designing their online teaching activities. For example, in this survey,
the participants (n = 1376) had indicated their preferences for online learning as follows:

As Figure 5 shows, out of the four modes of receiving learning input, 75% of the
students prefer live sessions facilitating student-lecturer interaction over pre-recorded
video lectures, pre-recorded audio lectures and education via lecture notes and handouts.
This emphasizes that the interaction between the lecturer and the student is a decisive
factor in online learning too. Therefore, it is not surprising that it is a major determinant
of student satisfaction in online learning [45,46]. This could also imply the learner’s
long habituated dependency on the lecturer, a cognitive engagement that he/she cannot
overcome in adapting to a new learning environment. Hence, more effort is needed to
enhance student-student and lecturer-student interaction in online teaching. The active
use of social media applications, chat rooms, breakout rooms during online sessions can
facilitate this interaction, which would ultimately result in more student satisfaction with
online learning. Taking learner needs into consideration in designing teaching activities
may also alleviate any anxiety that they may have with the new learning experience: “For
those who have never taken an online course or who have little computer experience, an
online course may be frightening [77]”. This can also be supported by any training that can
be provided to students by the institution concerned to enhance their online learning skills.
This can help them not only to explore the possibilities available to them in the online mode
but also overcome at least some of the challenges they encounter in their online learning,
in particular some technical challenges that may hinder their progress.
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