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ABSTRACT

Restrictions on physical gathering due to COVID-19 has prompted higher education institutions to swiftly
adopt e-learning technologies to enhance teaching and learning. While technically, the use of e-learning
technologies offers an alternative, importance should be given to such methods’ educational suitability,
especially how students engage and learn in the spaces provided by these technologies. In this perspective,
we evaluated the extent to which e-learning technologies have aided to instructional and learning practices
during the recent years. The study conducted a systematic review employing a recently founded tripartite
methodology for performing and displaying literature review studies. The paradigm tackles the literature
review process systematically and includes three phases for the critical study of literature: description,
synthesis, and critique. This review paper focused on student engagement across e-learning platforms.
Needed information were gathered from the Scopus and Web of Science databases. We believe that using
numerous datasets and diverse methodological techniques can provide deeper insights into student

engagement with e-learning technologies.
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1. INTRODUCTION

The entire society has been damaged by the
coronavirus pandemic of 2019, which has taken the
form of a coronavirus illness. Though our
civilization was thrown into instability, we have yet
to witness the collapse of most of our institutions.
As part of education, instructors and students must
switch from face-to-face lectures to online learning
environments because of this situation. In the shift
to digital educational content, teachers need to
carefully plan how they will design new content.
Mean-while, students who are graduating and going
to work on their own are meeting an entirely new
situation. We've seen the same difficulties in
moving our university classes online [1].

Computers are playing an increasing role in the
way knowledge is constructed as people use the
internet more in learning contexts [2]. Terms such
as technology-based learning, web-based learning,
mobile learning, or online learning have entered the
field of learning and teaching due to the current
utilization of information and/or communication
technologies [3];[4];[5];[6];[7]. "e-learning" has
been the most common phrase used to include all

types of learning that are made easier through
internet technology, both in the recent past and in
the future. In other words, "e-learning" is
"technology-based learning in which learning
materials are transmitted electronically to remote
learners via a computer network  [8]."
"Electronically mediated asynchronous and
synchronous communication" is what the present
study refers to as "e-learning." When it comes to e-
learning, the internet and associated communication
technologies serve as the technological underlying

[9].

To develop well-designed learning and teaching
methodologies and platforms to engage more higher
education students in the current generation is a
very challenging task, although the current
generation is more connected and experienced with
technology than the previous generation [10] The
teaching process for educators and the learning
process for students must be well-designed and
well-prepared as it's a very critical issue in any
developed country. Education to be successful, it
must include and ensure student participation and
engagement.  Gathering  information  about
engagement will help instructors to adjust their
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teaching strategies and to choose the best learning
environment that ensures more engaged students

[11]

Understanding student engagement is a complex
and multidimensional issue, but engagement is
necessary for student learning and development.
Student engagement has multiple meanings,
depending on the person doing the explaining.
Additionally, there is little knowledge about how
students interact with learning tools and how doing
so helps to promote learning [12].

Prior research has provided numerous
engagement measurements. But only a small
number of measurement techniques have been
devised to evaluate students' engagement in e-
learning courses. There are many tools that measure
students' engagement for learning that happens in
classrooms where there are multiple students. These
measurements, on the other hand, are inaccurate

since they do not indicate how e-learning
environments  highlight various engagement
features rather than face-to-face learning

environments. It's important to remember that prior
studies on e-learning have relied heavily on
behavioral measures to assess student engagement
[13].

This article summarizes research over seven
years (2015-2021) about students' engagement with
different learning technology. Using an in-depth
investigation of the definition, meaning, and nature
of student engagement in eLearning, as well as
researching and investigating measures and
methodologies for reporting student engagement,
we uncovered valuable findings. This article is a
key reference point for understanding how students
interact with eLearning and presents approaches to
designing eLearning learning environments that are
adaptable and flexible. The research area was
framed using three guiding questions that were as
follows:

1)  How are students engaging with different
forms of e-learning?

2)  How is student engagement on e-learning
measured?

3) What are the challenges and opportunities
in student engagement on e-learning?

2. METHODOLOGY
Most of the styles are intuitive. However, we

invite you to read carefully the brief description
below.

This systematic review of the literature follows
the systematic PRISMA frame-work and the
tripartite model. The PRISMA framework stands
for preferred reporting items for systematic reviews
and meta-analysis, it’s a standard framework. It
uses the inclusion and exclusion techniques based
on specific criteria to include only the literature
related to a specific research area or research
questions (Daniel & Harland,2017; [14]. The
PRISMA framework consists of four phases:
Identification, screening, eligibility, and included
(Figure 4). Phase 1 (identification): In this phase
the researcher identifies the search strategy which
includes research topic keywords or search stings,
databases used, and records extracted. Phase 2
(screening): In this phase the researcher determines
the selection criteria, or the inclusion and exclusion
criteria based on the research subject area and
scope. Phase 3 (eligibility): In this phase the
researcher performs the quality assessment by
reading abstracts of all the articles to exclude any
irrelevant article.

Phase 4 (Included): the researcher determines
data extraction, which is the actual number of
articles that the researcher analyzed in this review.
Additionally, the re-searcher implements the
tripartite model to analyze and represent the
selected literature (Figure 5). This model consists of
three parts: description, synthesis & critique.
Tripartite 1 (description): At this stage, the
systematic review provides a descriptive summary
of the key issues identified in the literature. This
process provides the reader with an overview of the
evolution of this area, the main areas of discussion,
and open research questions. This was followed by
a presentation of a carefully justified and identified
theme. Tripartite II (synthesis): At the synthesis
stage, literature reviews are beyond description.
This includes the integration and clarification of
relationships between various published literary
groups. At this stage, the central focus is on the
integration of ideas. This involves extracting the
most important ideas and themes and comparing
them to identify areas of similarity, differences, and
controversies. This allows researchers to clarify and
resolve contradictions in the literature, thereby
offering the best opportunities. Through integration,
researchers ensure that specific issues of interest
can be contextualized within the historical context
of the subject.

Tripartite III (critique): In the third part,
researchers consider the integration of the key ideas
identified in the second stage and develop a critical
view of the work reviewed in the light of available
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claims and evidence. After a thorough explanation
and summary, you can apply a level of critical
thinking and judgment to your re-views and
presentations. Critical involvement requires the
development of specific skills and strategies, which
primarily means having the ability to investigate
claims against alternative evidence or views. It also
requires a questionable spirit and tolerance for
alternative views and evidence from other sources.
The criticism has a positive side, as researchers aim
to provide new ideas and alternatives.

2.1 Search Strategy

For this systematic research, the researcher
developed a strategy to identify relevant literature.
This search strategy was applied on two databases:
Scopus, and Web of science. The largest abstract
and citation database for peer-reviewed literature,
scientific journals, books, and conferences is
Scopus which encourages the research-er to depend
on it. The database of Web of Science was used as
well. This is to provide an extensive set of world-
class research literature from a set of carefully
select-ed journals, enabling in-depth research of
disciplines within the academic or scientific
discipline [15]. In this review the researcher
investigated the student or learner engagement on
eLearning within higher education scope.

So, the search string or keywords used was
("student engagement" OR "learner engagement")
AND e-learning AND ("higher education" OR
"tertiary education" OR university). This search
string produced several records, as shown Table 1,
some of them were not relevant to the selection
criteria the researcher wants to apply. So, some of
these resources are excluded.

Table 1: Primary Search Results

Database Total results
Scopus 489
Web of science 377
Total 867

2.2 Selection Criteria

The selection criteria were mainly focused
on student or learner engagement on elearning
within higher education scope in the field of
Business, Management, Social sciences,
Humanities Multidisciplinary, Computer science
and telecommunications, only English language
and open accessed articles have been included. The
review included studies published from 2015 to
2021, due to the fast-shifting nature of the literature
in the educational field. All articles before 2015
were excluded from search. Table 2 shows the

inclusion and exclusion results after implementing
the selection criteria.
Table 2: Inclusion and exclusion results after
implementing the selection criteria.

Database Total results
Scopus 56
Web of science 50
Total 106

The following (Figure 1, Figure 2, Figure
3) illustrate the selection criteria for Scopus
documents by year, subject area, and type

Year Documentst  Documents by year

25
2021 6

2020 6 2
2019 2

15
2018 8

uments

Figure 1: Scopus Documen;s By Year

Documents by subject area

Arts and Humani..(17%)

Business, Manag... (0.9%)

Computer Scienc... (30.2%)

!/

Mathematics (0.9%)

Other (48.3%) ~—

Decision Scienc... (0.9%)
Energy (0.9%)
12.9%)
ntal .. (0.9%)
0.9%)

Psychology (17%)

Figure 2: Scopus Documents By Subject Area

56 document results

Document ts by type

Figure 3: Scopus Documents By Type

2.3 Quality Assessment

This review depends on only peer-review,
highly cited papers, original research articles and
conference papers from Scopus and Web of science
databases. For quality maintenance all articles’
abstracts were reviewed deeply to remove
duplicates and to be analyzed carefully to ensure
the relevance of each article with the review
process, to exclude any irrelevant article. Table 3
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shows the inclusion and exclusion results after
implementing the quality assessment.
2.4 Data Extraction

After reading all Articles’ abstracts that
exported after conducted selection criteria and
quality assessment some of these articles excluded
due to irrelevance to the research topic, research
subject area or due to duplication. The researcher
only included 43 articles in the review process,
which are most relevant to the research topic,
subject area, and research questions. Table 3 shows
the inclusion articles used in the review process.

Table 3: Shows Summary Of The Inclusion
Articles Used In The Review Process.

Database Total results
Scopus 16
Web of science 26
Total 42

The following (Figure 4, Figure 5) illustrate the
quality assessment and data extraction

# of additional records
identified through other sources

# of records identified through
database searching

| |

‘ # of records after duplicates removed |

l

Identification

Screening

‘ # of records screened H # of records excluded

# of full-text articles
excluded, with reasons

#of full-text articles
assessed for eligibility

Eligibility

# of studies included in

#of studies included in
quantitative synthesis
(meta-analysis)

Figure 4: The PRISMA Framework (Liberati Et Al.,
2009)

Included

Framing the area
for review

ﬁdusion or

Exclusion
Criteria

Compile full
Article

Systematic

Review Rev

Desc|

Figure 5: The Tripartite Model: A Systematic Literature
Review Process (Daniel & Harland 2017)

3. FINDINGS

learners are most benefited by using
motivating e-learning techniques that target goal
commitment and volition [2]. Moreover, a course's
planning is of critical importance to student
enthusiasm [1]. Students' levels of satisfaction with
course planning and their motivation both
demonstrate a positive and statistically significant
association. In addition, a moderate-to-strong
statistical link between students' assessment of staff
dedication and their satisfaction with course
arrangement is observed [16]. satisfaction and
engagement are both significantly and positively
associated with one another. Furthermore, a
marginal but positive association was found
between their overall performance satisfaction and
their level of engagement. Furthermore, it was
discovered that distance education's effectiveness
can be enhanced using technological, pedagogical,
cultural, social, and psychological factors [17].
Furthermore, the researchers found that student
involvement and computer self-efficacy led to
increased participation, and student participation
led to better learning [18]. Importantly, group
satisfaction is a mediator in the relationship
between  student engagement and  group
satisfaction.

On the other hand, a study indicated that
the flipped classroom students did better in the final
tests compared to their traditional classroom
counterparts [10]. Moreover, students in the
flipped-up classroom structure were 1,61 times less
likely than students in the regular classroom format
to fail in the module. A better student engagement
rate, increased flexibility, and improved student—
tutor interactions were all found in this
arrangement. On the other hand, a researcher said
that e-tutorials were of value because they
reinforced classroom learning, giving them
opportunity to revise the concepts and contents
presented in face-to-face classes, on their own pace
and at their own convenience [19]. Students in
general enjoyed the e-tutorials, but they preferred a
blended learning environment in which face-to-face

classes were combined with online classes.
However, it was revealed that student user
behaviors and LMS engagement levels were

extremely individualized and modified depending
on their various ages, job statuses, IT abilities, and
educational backgrounds. Regarding their LMS
satisfaction, the variety, quantity, and quality of
content had a strong effect on their initial
judgments [20].
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3.1 The Dimensions Of Student Engagement

In conceptualizing student engagement,
three components are typically discussed:
behavioral, cognitive, and emotional. The
behavioral component of student engagement
involves participation in extracurricular, social, and
academic activities and the effort and tenacity that
go along with them. It stresses working on in-class
as-assignments, submitting assignments on time,
and frequent attendance. It was indicated that the
“behavioral part of the engagement that includes
exerting effort and attention could be regarded as

cognitive engagement” [21]. Cognitive
engagement, on the other hand, is associated with
self-regulated learning, intellectual curiosity,

attention to tasks, and creating objectives. A sense
of belonging is when students are emotion-al and
engaged during their learning experiences, such as
being excited, bored, or anxious. Students'
enthusiasm to finish assignments is tied to the
feeling of belonging [22];[23]; [24]; [25].

Behavioural

Participation

Effort and persistence in
activities

C iti Student
ogm ve Engagement
Psychological investment
made towards learning
activities

Emotional

Emotional reactions in
learning

Figure 6: depicts the three dimensions.

These variables are interconnected and
help encourage student involvement. The three parts
of interaction have separate components, but they
are  highly interconnected. In addition,[21]
concluded that cognitive engagement may be
described as the behavioral component of
engagement, which involves expending effort and
attention. Additional engagement elements have
been recognized in literature. [24] talked about
academic engagement, but rather than using the
broad behavioral engagement that applied to non-
academic tasks, he advocated for a more particular
approach to the topic. Additionally, [26] discussed
social-behavioral engagement as a construct that
affects students' performance and enjoyment in
collaborative group work. So, it is vital to assess all
dimensions when looking at student engagement, as
it is important to understand that student
engagement cannot be measured by focusing on just
one aspect. Behavioral engagement is criticized

because of the belief that task participation does not
necessarily result in learning outcomes. Student
engagement can be recognized as students
concentrating on the lecturer, yet a student's
attention can be somewhere else [27]. In other
words, students can be engaged in their behavior,
but not their cognition. the researchers concluded
that cognitive engagement is the most strongly
associated with learning, and the physical
participation of students does not necessarily
guarantee cognitive participation [24]. Teachers
should encourage cognitive engagement rather than
just behavioral engagement [27]. To encourage
learning, teachers should guarantee that students
thorough, critical, and creative reflection on
information, along with reflection on what they
know and do not know, occurs. The emotional
engagement of students is also disputed because
they may or may not feel good about their
schoolwork [28]. However, recent study asserts that
cognitive engagement is the most critical sort of
engagement, and cognitive engagement may involve
emotional and behavioral components [24]. One
important aspect of learning is for students to be
engaged in the subject matter and, in turn, determine
whether to use their intellect. The importance and
connection be-tween the three engagement factors
are further emphasized by this.
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3.2 Student Engagement On E-Learning:

Descriptive

Engagement, Behavior, Personality
(EBP) prediction model was used by the
students. students' EBP characteristics affect
their academic achievement based on Moodle
log data [11]. On the other hand, a researcher
focused on determining the extent to which
higher education students use volition and goal
commitment tactics to avoid online distractions
while studying [2]. Educators can learn how to
develop and maintain an online course. When
previously moved to an online classroom, it
was decided to update the research and
established multiple digital teaching aspects
using current best practices [1]. Furthermore, a
study introduced a unique new strategy for
predicting student performance: the Learning
Fuzzy Cognitive Map (LFCM). By applying
this method, we identified the key elements
that have the greatest impact on student
success, such as student engagement. In
addition, this study presented a model of
student performance determinants'
interrelationships [29].

On the other hand, a study suggested
that asynchronous online learning can be a
helpful approach for collaborative international
studies, with a particularlar emphasis on active
class engagement via online discussion boards
[17]. On the other hand, a study participated in
the creation of a proposed conceptual
engagement frame-work for gamified e-
learning activities is described in relation to
various learning activities and student
engagement variables typically applied in e-
learning platform [31]. Moreover, a researcher
created a predictive model that can forecast
student success in a virtual learning
environment (VLE) by using four time periods
of the online course [31].

A study suggested that the usage of k-
means algorithm will be effective in separating
learners based on twelve engagement
indicators, divided into two categories: inter-
action-related and effort-related [32]. On the
other hand, a researcher used a flipped
classroom model. In response to the knowledge
that many undergraduates avoid regular
lectures, researchers sought to discover the
reason [10].

A researcher aimed to construct a
model that illustrates the connection between
students' perceived social support and their
online English learning engagement to
construct a model that shows how students'
perceptions of social support correlate with
their online English learning participation [33].

Moreover, a study investigates the
correlation between student participation and
group happiness. This study relies on a
structural equation model that places student
involvement at the core of determining both
predictors and outcomes of this key feature of
student learning [18]. Furthermore, a
researcher summarized the findings of current
e-learning  gamification frameworks and
explores the different game aspects that are
being employed [30]. On the other hand, a
study presented a mixed-methods scenario,
wherein the use of a pedagogical strategy
termed “Digital Moments” (DM) to generate
innovative  interactive  online  learning
communities is being measured [35].

Another  study  explored how
gamification first affects student learning
engagement and the level of interactivity using
e-learning technology [36].

Previous research has introduced a
range of measures for evaluating students'
engagement. Even though very few such
models have been constructed to quantify
engagement in e-learning settings. In order to
meet this objective, A researcher developed a
tool for evaluating students' engagement in e-
learning environments [13].

A study introduced a novel approach
to learning and teaching that blends dynamic
learning space (DLS) with mobile collaborative
experimental learning (MCEL) to
accommodate students' different learning
methods. To aid students in keeping up with
modern technology, DLS implements state-of-
the-art wireless network technologies that
allow them to accomplish many tasks, all while
handling vast amounts of data and material.
The strategy goes beyond a classroom setting
by allowing students to extend their learning
with the aid of their mobile devices, allowing
them to do so anytime and anywhere [37]. On
the other hand, a study proposed a conceptual
paradigm in the area of e-learning profiling
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student behavior based on metadata and the
Community of Inquiry Model. This conceptual
framework is meant to help students in online
learning by evaluating their behavior traits, and
therefore better promoting student engagement
and online activity design [38].

A study took the best of traditional
studio, Virtual Design Studio, and live project
methods to produce a unique hybrid process.
This blend is designed on generating new
possibilities and creating a real design setting
to raise various levels of enthusiasm and
involvement [39]. On the other hand, a study
looked at the efficacy of game-based learning
to promote a student-centered educational
experience in a Year 2 Personal and
Professional Development course. As well as
having face-to-face instruction, students were
presented with a gamified system with a
selection of online learning exercises as
additional learning materials [40].

Furthermore, a study explored how
learners' engagement and attitude for using
mobile learning technology might be increased
using the affordance method of material,
affective, and social dimensions. The mobile
application that was developed in China and
had recently been introduced was known as
"Rain Classroom." It was used in class to help
students with their educational practices both
synchronously and asynchronously [41].

On the other hand, a study analyzed
the link between virtual learning environment
(VLE) engagement and modular degrees at a
brick-and-mortar university in the UK [42].
Moreover, a researcher studied the master's
course's Web Design and Programming
department's gamified learning system [43].
Additionally, a study focused on two
undergraduate engineering courses, is of a
quantitative nature. Using the Statistical
Package for the Social Sciences, Bb activity
clicks were compared to classroom attendance,
participation in assignments, and performance
on the final evaluation for the module [44].

A researcher investigates the different
methods of providing a virtual science learning
simulation, whether employing immersive or
desktop VR [45]. On the other hand, a study
attempted to build web-based learning modules
to help chemistry and engineering students

better integrate sustainability principles and
practices [46].

Online video lectures are becoming
increasingly popular, with their usage among
students increasing. Though, the fact is that
students who view video lectures are in the
minority, and fewer even finish watching them
[47]. Moreover, a study identified how students
who are new to the LMS in the Open
Education System of Anadolu University
perceive the effectiveness and ineffectiveness
of the system to inform and guide the
improvement of the learning experience inside
the system [20]. Furthermore, a researcher
focused on the construction and deployment of
the Student Relationship Engagement System
(SRES), a learning analytics system based on
the various course settings [48].

Student intentions to persist have been
noted as an area of importance when
considering active collaborative learning
settings in higher education, to evaluate a
model that measures elements that significantly
affect the persistence of a student in a virtual
collaborative learning environment [49]. On
the other hand, A study aimed to get various
discoveries about the usage of mobile devices
in mathematics and integrate them [50].

A researcher specified the creation
and installation of an Interactive Lecture
Platform, which employs quizzes that are
embedded in the video and uses sensors to
measure student interest. To make up for the
lack of lecture feedback, we also look at the
usage of in-video quizzes as a teaching strategy
[51]. On the other hand, a study investigates
the variety of teaching techniques employed in
24 MOOQC:s to determine how well students are
engaged in high-quality, collaborative learning
activities [52]. Moreover, Lecture Tools, a
web-based student response and learning
platform, is the subject of this research, which
aims to improve the connection between
professors and learners [53].

3.3 Student Engagement On E-Learning:
Synthesis
Overall performance is linked to

satisfaction and engagement, and these things are
significantly associated with one another [11], [16],
[40]. According to the re-search, exciting e-learning
strategies, the appropriate course design, quality
teaching materials, and instructors who are
dedicated to their students increase student
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satisfaction [1], [2], [53]. It was also concluded that
the level of achievement and engagement among
students was determined largely by the duration of
the total online time and the consistency of learning
intervals [29], [32], [35], [38], [49]. The findings
show that gamification can be utilized as a beneficial
approach for motivating learners to use educational
tools and to improve their engagement and
dedication [30], [36]. Previous studies claim that
student engagement involves a blend of behavioral,
cognitive, and emotional engagement [13], [33],
[34]. Most students were positive towards mobile
devices, which enhance their engagement in
collaborative learning [37]. It was proven through
the investigation that interactive in-video lectures
and quizzes were successful in delivering material.
To promote active learning, we suggest teachers use
quizzes embedded in the videos to help students
engage with the content and analyze their own
understanding [47].

3.4 Student Engagement
Critique

Adopting an online learning model from
the start is an impressive undertaking. Several
students encounter many obstacles that diminish
their enthusiasm and dedication to a course, and
their engagement falls because of their lack of
face-to-face connection. Another challenge that
teachers have is that they may not have the
necessary skills or training to create interesting
digital instructional content, which might potentially
make the problem worse [1]. Moreover e-learning is
developed, promoted, and transmitted in higher
education, without providing educators with the time
and opportunity to investigate the dangers and
benefits of e-learning in education and learning.
Studies also show that it might be tough to build and
maintain academic engagement [2], [16].

Most students do not have the skills to
design a positive learning direction on their own,
especially while working on e-learning. In the
meantime, if a student finds himself unmotivated
while studying anything, the end results may be
unappealing [11]. In other words, Students may be
isolated in online learning environments and
building community may be difficult. Because
online students cannot dedicate time for the course,
they do not use all their available time to learn,
which leads to underinvested effort and diverse
learning styles [34]. At the same time a lot of earlier
studies reveal that a substantial percentage of
students either leave the online learning environment
or fail to acquire high grades in it. In addition, online
learning courses see a higher rate of dropouts than
traditional learning [31]. Further-more, some lack of

On E-Learning:

consistency exists in the literature when it comes to
the conception of student engagement, which is a
multi-faceted term. While this expansion in distant
learning programs enrollment adds a new degree of
complexity to student engagement and learning
measures. Despite overall growth in demand for
distance education, online course dropout rates are
typically 10-20% greater than classroom settings.
Higher dropout rates may be related to
communication  challenges, isolation, lower
motivation, and students' lack of participation [18],
[33].

The practice of gamifying e-learning
platforms has different rates of success; thus, some
researchers have previously tried to produce
standards for this approach. Additionally, it appears
that the use of gamification for distance learning has
not always been positive because there is no direct
touch with the instructor and eye-contact is missing.
Therefore, there is a great chance that learners will
avoid adopting gamified designs if they fail to match
their expectations and needs [30], [36], [43]

As well when it comes to satisfaction,
students using virtual learning environments, LMS
are less satisfied than students using the traditional
classroom setting. Also, it is still somewhat
uncommon to use video in on-campus delivery.
Regardless of whether lectures are the most
appropriate means of assisting students' learning,
lectures remain the primary way to provide
educational content for students in high-er
education. Additionally, an examination of the
implications of the use of mobile technology has
been limited [20], [45], [50], [51]

4. DISCUSSION AND CONCLUSIONS

As per the findings in this review, the
papers highlighted numerous investigations on
student interaction with e-learning. A lack of
agreement about what defines student engagement in
learning, as well as student engagement with e-
learning, was discovered during the review. The
discrepancies in students' engagement under-
standing arose because of differing approaches.
Because the variability in meaning and system of
measurement was common in student engagement
literature, the existence of diverse perspectives was
further supported. Studies have utilized different
variables and dimensions to evaluate engagement, as
ambiguity in meaning makes it impossible to
quantify accurately. An example of this is the use of
participation as a proxy variable for digital
technology student engagement, which is done
through click stream data. The behavioral, social,
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and cognitive aspects of engagement still dominate
as the prominent aspects of engagement, according
to the literature. Studies of student engagement that
have attempted to operationalize the concept have
generally examined only one or two dimensions.
Even though it is popular, this strategy does not
ensure that the three common characteristics of
engagement are interrelated (social, emotional, and
cognitive). Furthermore, when one factor of student
engagement is measured, a full picture is not
obtained. Because its discrete results are trackable,
the behavioral dimension is addressed most in the
literature. The emotional and cognitive dimensions
are completely ignored. People have a hard time
observing the emotions and cognitive processes
directly, thus they are more likely to rely on self-
reported metrics. However, there are certain studies
that have employed the use of proxy data in the form
of behavioral traces, to a certain extent of success. It
has been discovered that engaging the mind leads to
more active participation. To gain a complete grasp
of engagement, it is important to further explore
how to quantify the three characteristics of
engagement. Psychological factors of engagement
also affect the behavioral dimension of engagement.
Several studies employed convenient sampling
techniques to conduct their investigations of
engagement, with their samples being drawn
primarily from single courses and in a particular
subject, making the generalizability of their
conclusions uncertain. Additionally, some of the
research reviewed here suffer from the fact that their
cross-sectional design limits their capabilities to
explain aspects that can add to our understanding of
engagement and how it can be encouraged in e-
learning settings. To a better understanding of how
students with varied demographic features studying
different disciplines engage with digital technology,
we suggest a more holistic approach that would
include individuals from more diverse domains. In
contrast to past generations, students today enter
higher education with a wide range of technological
know-how, so it is necessary to consider the
diversity of the population when examining how
students interact with educational technology.

Self-reported measures may not be as
accurate as other assessment tools since students
may not remember what they did before filling out
the self-engagement. Additionally, the reliance on
questionnaire-based  data  that has  been
predominantly utilized in past studies is subject to
the risk of single-source bias. While less intrusive
than self-reported assessments, some researches
have utilized learning analytics methodologies.
Unfortunately, most of these studies have been

completed in a little span of time, which means that
it's impossible to create lasting patterns. Institutions
may also try to comprehend the various student

academic performance predictors, which are
influenced by several elements such as economic,
social, demographic, cultural, and intellectual

backgrounds, as recommended by [54]. The variety
of fac-tors that influence student engagement is also
similar. You could even say that engaging with the
learner in a multi-faceted way can lead to an
engagement of his or her outcomes. The utilization
of data collected on student perceptions only
regarding student engagement with e-learning
restricts our knowledge of engagement in these
environments. Most studies tend to focus on one
area of engagement, which might limit their value to
researchers. Therefore, using various data sets, such
as system logs, may prove to be useful, since e-
learning systems typically generate data as a
byproduct of their operation.

5. FUTURE DIRECTIONS
RESEARCHERS

FOR

* In the papers reviewed, there are still a lot of
unanswered questions.

e Getting students to use technology in their
learning is a difficult task since there is no
universally accepted definition of student
engagement.

e Current student engagement research does not
fully characterize the contextual variety and
modalities of student engagement with diverse
forms of digital technologies.

e The relationship between student technology
use and learning outcomes is unclear and
understudied.

e In contrast to existing and emerging technology,
multiple modes of engagement (e.g., behavioral,
emotional, social, cognitive) are not in sync.

REFERENCES:

[1] N. Luburi¢, J. Slivka, G. Sladi¢, and G.
Milosavljevi¢, “The challenges of migrating an
active learning classroom online in a crisis,”
Computer  Applications in  Engineering
Education, no. December 2020, 2021, doi:
10.1002/cae.22413.

[2] A. Erarslan and M. Seker, “Investigating e-
learning motivational strategies of higher
education learners against online distractors,”
Online Learning Journal, vol. 25, no. 2, pp.
262-279, 2021, doi: 10.24059/01j.v25i2.2252.

e ——
2638



Journal of Theoretical and Applied Information Technology

54
30® April 2022. Vol.100. No 8 % a o

Smnn

© 2022 Little Lion Scientific

ISSN: 1992-8645

Www.jatit.org

E-ISSN: 1817-3195

[3] R.J. Blake, “Current trends in online language
learning,” Annual Review of Applied
Linguistics, vol. 31, no. March 2011, pp. 19-35,
2011, doi: 10.1017/S026719051100002X.

[4] R. Godwin-Jones, “Smartphones and language
learning,” Language Learning and Technology,
vol. 21, no. 2, pp. 3—-17, 2017, Accessed: Aug.
22, 2021. [Online]. Available:
https://scholarspace.manoa.hawaii.edu/bitstream
/10125/44607/21 02 emerging.pdf

[5] M. Gluchmanova, “Application of e-Learning in
Foreign Language Teaching at the Technical
University,” Procedia - Social and Behavioral
Sciences, vol. 174, pp. 3144-3149, 2015, doi:
10.1016/j.sbspro.2015.01.1053.

[6] S. Guan, “Internet-based technology use in
second language learning: A  systematic
review,” Curriculum Design and Classroom
Management: Concepts, Methodologies, Tools,
and Applications, vol. 1, pp. 432-446, 2015,
doi: 10.4018/978-1-4666-8246-7.ch025.

[71 B. Klimova and P. Polakova, “Students’
perceptions of an EFL vocabulary learning
mobile application,” Education Sciences, vol.
10, no. 2, Feb. 2020, doi:
10.3390/educscil 0020037.

[8] D. Zhang, J. L. Zhao, L. Zhou, and J. F.
Nunamaker, “Can e-learning replace classroom
learning?,” Communications of the ACM, vol.
47, mno. 5, pp. 75-79, May 2004, doi:
10.1145/986213.986216.

[9] D.R. Garrison, “E-Learning in the 21st century:
A framework for research and practice, Second
edition,” E-Learning in the 21st Century: A
Framework for Research and Practice, Second
Edition, pp. 1-166, Jan. 2011, doi:
10.4324/9780203838761.

[10]N. Singh, “‘A little flip goes a long way’—the
impact of a flipped classroom design on student
performance and engagement in a first-year
undergraduate economics classroom,”
Education Sciences, vol. 10, no. 11, pp. 1-15,
2020, doi: 10.3390/educscil0110319.

[11]1. Al-Kindi and Z. Al-Khanjari, “Exploring
Factors and Indicators for Measuring Students’
Performance in Moodle Learning
Environment,”  International  Journal of
Emerging Technologies in Learning, vol. 16,
no. 12, pp. 169-185, 2021, doi:
10.3991/ijet.v16i12.22049.

[12]E. R. Kahu, “Framing student engagement in
higher education,” Studies in Higher Education,
vol. 38, no. 5, pp. 758-773, 2013, doi:
10.1080/03075079.2011.598505.

[13]J. Lee, H. D. Song, and A. J. Hong, “Exploring
factors, and indicators for measuring students’
sustainable  engagement in  e-learning,”
Sustainability (Switzerland), vol. 11, no. 4,
2019, doi: 10.3390/sul1040985.

[14]A. Liberati et al., The PRISMA statement for
reporting systematic reviews and meta-analyses

of studies that evaluate health care
interventions: explanation and elaboration, vol.
62, no. 10. 2009. doi:

10.1016/j jclinepi.2009.06.006.

[15]K. Li, J. Rollins, and E. Yan, “content-based
analysis,” Scientometrics, vol. 115, no. 1, pp. 1-
20, 2018, doi: 10.1007/s11192-017-2622-5.

[16]Y. B. Rajabalee and M. I. Santally, Learner
satisfaction, engagement and performances in
an online module: Implications for institutional
e-learning policy, vol. 26, no. 3. Education and
Information ~ Technologies,  2021.  doi:
10.1007/s10639-020-10375-1.

[17]1J1. T. Twurapenko and K. Bb. Jlurtn, “An
Asynchronous University Distance Course as a
Possible Model for International Online
Collaboration,” Mup Poccun, vol. 30, no. 1, pp.
134-150, 2021, doi: 10.17323/1811-038x-2021-
30-1-134-150.

[18]C. C. Wolverton, B. N. Guidry Hollier, and P.
A. Lanier, “The impact of computer self
efficacy on student engagement and group
satisfaction in online business courses,”
Electronic Journal of e-Learning, vol. 18, no. 2,
pp. 175-188, 2020, doi:
10.34190/EJEL.20.18.2.006.

[19]R. P. Perry, N. C. Hall, and J. C. Ruthig, “a
Ttainment in H Igher E Ducation,” Journal of
information technology education: Innovations
in practice, vol. 18, no. 4, pp. 477-551, 2019.

[20]A. Altunoglu, “Initial perceptions of open
higher education students with learner
management systems,” Turkish Online Journal
of Distance Education, vol. 18, no. 3, pp. 96—
104, 2017, doi: 10.17718/tojde.328939.

[21]M. Filsecker and M. Kerres, “Engagement as a
Volitional Construct: A  Framework for
Evidence-Based Research on Educational
Games,” Simulation and Gaming, vol. 45, no. 5,
Pp- 450-470, Jan. 2014, doi:
10.1177/1046878114553569.

[22]P. Baron and L. Corbin, “Student engagement:
Rhetoric and reality,” Higher Education
Research and Development, vol. 31, no. 6, pp.
759-772, Dec. 2012, doi:
10.1080/07294360.2012.655711.

e ——
2639




Journal of Theoretical and Applied Information Technology

54
30® April 2022. Vol.100. No 8 % a o

Smnn

© 2022 Little Lion Scientific

ISSN: 1992-8645

Www.jatit.org

E-ISSN: 1817-3195

[23]J. Fredricks, M. Filsecker, and M. Lawson,
“Student engagement, context, and adjustment:
Addressing definitional, measurement, and
methodological issues,” 2016, Accessed: Sep.
10, 2021. [Online]. Available:
https://www.sciencedirect.com/science/article/p
1i/S0959475216300159

[24]L. R. Harris, “A  phenomenographic
investigation of teacher conceptions of student
engagement in learning,” Australian

Educational Researcher, vol. 35, no. 1, pp. 57—
79, 2008, doi: 10.1007/BF03216875.

[251J. A. Schmidt, J. M. Rosenberg, and P. N.
Beymer, “A person-in-context approach to
student engagement in science: Examining
learning activities and choice,” Journal of
Research in Science Teaching, vol. 55, no. 1,
pp. 19-43, Jan. 2018, doi: 10.1002/tea.21409.

[26]L. Linnenbrink-Garcia, T. K. Rogat, and K. L.
K. Koskey, “Affect and engagement during
small group instruction,” Contemporary
Educational Psychology, vol. 36, no. 1, pp. 13—
24,2011, doi: 10.1016/j.cedpsych.2010.09.001.

[27]E. A. Linnenbrink and P. R. Pintrich, “The role
of self-efficacy beliefs instudent engagement
and learning intheclassroom,” Reading and
Writing Quarterly, vol. 19, no. 2, pp. 119-137,
Apr. 2003, doi: 10.1080/10573560308223.

[28]E. A. Skinner and M. J. Belmont, “Motivation
in the Classroom: Reciprocal Effects of Teacher
Behavior and Student Engagement Across the
School  Year,” Journal of Educational
Psychology, vol. 85, no. 4, pp. 571-581, 1993,
doi: 10.1037/0022-0663.85.4.571.

[29]T. Mansouri, A. ZareRavasan, and A. Ashrafi,
“A learning fuzzy cognitive map (LFCM)
approach to predict student performance,”
Journal of Information Technology Education:
Research, vol. 20, pp. 221-243, 2021, doi:
10.28945/4760.

[30]M. A. Alsubhi and N. Sahari, “A Conceptual
Engagement Framework for Gamified E-
Learning Platform Activities,” International
Journal of Emerging Technologies in Learning,
vol. 15, no. 22, pp. 4-23, 2020, doi:
10.3991/ijet.v15i22.15443.

[31TA. Al-Azawei and M. A. A. Al-Masoudy,
“Predicting learners’ performance in Virtual
Learning Environment (VLE) based on
demographic, behavioral and engagement
antecedents,” International Journal of Emerging
Technologies in Learning, vol. 15, no. 9, pp.
60-75, 2020, doi: 10.3991/ijet.v15i109.12691.

[32]A. Moubayed, M. Injadat, A. Shami, and H.
Lutfiyya, “Student Engagement Level in an e-
Learning Environment: Clustering Using K-
means,” American Journal of Distance
Education, vol. 34, no. 2, pp. 137-156, 2020,
doi: 10.1080/08923647.2020.1696140.

[33]L. Luan, J. C. Hong, M. Cao, Y. Dong, and X.
Hou, “Exploring the role of online EFL
learners’ perceived social support in their
learning engagement: a structural equation
model,” Interactive Learning Environments,
vol. 0, no. 0, pp. 1-12, 2020, doi:
10.1080/10494820.2020.1855211.

[34]E. Ergin and F. B. Kurnaz Adibatmaz,
“Exploring the Predictive Role of E-Learning
Readiness and E-Learning Style on Student
Engagement,” Open Praxis, vol. 12, no. 2, p.
175, 2020, doi: 10.5944/openpraxis.12.2.1072.

[35]W. Barber, “Building creative critical online

learning ~ communities  through  digital
moments,” Electronic Journal of e-Learning,
vol. 18, no. 5, pp. 387-396, 2020, doi:

10.34190/JEL.18.5.002.

[36]1. Bouchrika, N. Harrati, V. Wanick, and G.
Wills, “Exploring the impact of gamification on
student engagement and involvement with e-
learning  systems,” Interactive  Learning
Environments, vol. 0, no. 0, pp. 1-14, 2019,
doi: 10.1080/10494820.2019.1623267.

[37]A. Bhati and 1. Song, ‘New methods for
collaborative experiential learning to provide
personalised formative assessment,”
International Journal of Emerging Technologies
in Learning, vol. 14, no. 7, pp. 179-195, 2019,
doi: 10.3991/ijet.v14i07.9173.

[38]M. Man, M. H. N. Azhan, and W. M. A. F. Wan
Hamzah, “Conceptual model for profiling
student behavior experience in e-Learning,”
International Journal of Emerging Technologies
in Learning, vol. 14, no. 21, pp. 163-175, 2019,
doi: 10.3991/ijet.v14i21.10936.

[39]C. Rodriguez, R. Hudson, and C. Niblock,
“Collaborative  learning in  architectural
education: Benefits of combining conventional
studio, virtual design studio and live projects,”
British Journal of Educational Technology, vol.
49, no. 3, pp. 337-353, 2018, doi:
10.1111/bjet.12535.

[40]C. H. H. Tsay, A. Kofinas, and J. Luo,
“Enhancing student learning experience with
technology-mediated gamification: An
empirical study,” Computers and Education,
vol. 121, no. January, pp. 1-17, 2018, doi:
10.1016/j.compedu.2018.01.009.

e ——
2640




Journal of Theoretical and Applied Information Technology

54
30® April 2022. Vol.100. No 8 % a o

Smnn

© 2022 Little Lion Scientific

ISSN: 1992-8645

Www.jatit.org

E-ISSN: 1817-3195

[41]1L. Xiangming and S. Song, “Mobile technology
affordance and its social implications: A case of
‘Rain  Classroom,”” British  Journal of
Educational Technology, vol. 49, no. 2, pp.
276-291,2018, doi: 10.1111/bjet.12586.

[42]C. A. Boulton, C. Kent, and H. T. P. Williams,
“Virtual learning environment engagement and
learning outcomes at a ‘bricks-and-mortar’
university,” Computers and Education, vol. 126,
no. June, pp. 129-142, 2018, doi:
10.1016/j.compedu.2018.06.031.

[43]A. Sobodi¢, I. Balaban, and D. Kermek,
“Usability metrics for gamified e-learning
course: A multilevel approach,” International
Journal of Emerging Technologies in Learning,
vol. 13, no. 5, pp. 41-55, 2018, doi:
10.3991/IJET.V13105.8425.

[44]R. K. Shah and L. A. Barkas, “Analysing the
impact of e-learning technology on students’
engagement, attendance and performance,”

Research in Learning Technology, vol. 26, no.
1063519, 2018, doi: 10.25304/rlt.v26.2070.

[45]1G. Makransky and L. Lilleholt, “A structural
equation modeling investigation of the
emotional value of immersive virtual reality in
education,” Educational Technology Research
and Development, vol. 66, no. 5, pp. 1141—
1164, 2018, doi: 10.1007/s11423-018-9581-2.

[46]E. Sanganyado and S. Nkomo, “Incorporating
sustainability into engineering and chemical
education using E-learning,”  Education
Sciences, vol. 8, mno. 2, 2018, doi:
10.3390/educsci8020039.

[47]]). Costley, C. Hughes, and C. Lange, “The
effects of instructional design on student
engagement with video lectures at cyber
universities,” Journal of Information
Technology Education: Research, vol. 16, no. 1,
pp. 189-207, 2017, doi: 10.28945/3728.

[48]D. Y. T. Liu, K. Bartimote-Aufflick, A. Pardo,
and A. J. Bridgeman, “Data-driven
personalization of student learning support in
higher education,” Studies in Systems, Decision
and Control, vol. 94, pp. 143-169, 2017, doi:
10.1007/978-3-319-52977-6 5.

[49]D. Laux, A. Luse, and B. E. Mennecke,
“Collaboration, connectedness, and community:
An examination of the factors influencing
student persistence in virtual communities,”
Computers in Human Behavior, vol. 57, pp.
452464, 2016, doi: 10.1016/j.chb.2015.12.046.

[50]K. Fabian, K. J. Topping, and I. G. Barron,
“Mobile technology and mathematics: effects
on students’ attitudes, engagement, and

achievement,” Journal of Computers in
Education, vol. 3, no. 1, pp. 77-104, 2016, doi:
10.1007/s40692-015-0048-8.

[51]S. Cummins, A. R. Beresford, and A. Rice,
“Investigating Engagement with In-Video Quiz
Questions in a Programming Course,” IEEE
Transactions on Learning Technologies, vol. 9,
no. 1, pp- 57-66, 2016, doi:
10.1109/TLT.2015.2444374.

[52]B. Toven-Lindsey, R. A. Rhoads, and J. B.
Lozano, “Virtually wunlimited classrooms:
Pedagogical practices in massive open online
courses,” Internet and Higher Education, vol.
24, Pp- 1-12, 2015, doi:
10.1016/j.iheduc.2014.07.001.

[53]J. Shaw, S. Kominko, and J. L. Terrion, “Using
LectureTools to enhance student-instructor
relations and student engagement in the large
class,” Research in Learning Technology, vol.
23, no. 1063519, pp. 1-14, 2015, doi:
10.3402/r1t.v23.27197.

[54]S. Helal, J. Li, L. Liu, E. Ebrahimie, ... S. D.-
K.-B., and wundefined 2018, “Predicting
academic performance by considering student
heterogeneity,” FElsevier, Accessed: Sep. 12,
2021. [Online]. Available:
https://www.sciencedirect.com/science/article/p
11/S0950705118303939

e ——
2641




