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Since the onset of the COVID-19 pandemic in early 2020, online learning has
gained widespread adoption as a learning mode in both K-12 and higher education.
Learning engagement serves as a crucial indicator of learning quality and is highly
correlated with students’ persistence, satisfaction, and academic performance.
Numerous researchers have conducted investigations into the factors that influence
online learning engagement. This study employs a systematic literature review
methodology to synthesize 55 empirical studies published between January 2020
and July 2023. The research findings reveal the following: (1) Community of
Inquiry Theory, Self-determination Theory, Social Cognition Theory, Transaction
Distance Theory, and Technology Acceptance Model are the most frequently
utilized theories employed by researchers to analyze the influencing factors of
online learning engagement. (2) Factors that influence online learning engagement
from the learners’ perspective include Motivation, Digital Experience and Literacy,
Emotions and Regulatory Strategies, Psychology, Self-Perception, Self-efficacy,
and Self-Directed Learning. Additionally, factors from the environment encompass
Instrument, Task characteristics, Digital Platforms and Equipment, Physical
Environment, Collaboration, and Interaction. (3) Effective strategies to enhance
online learning engagement comprise setting clear learning goals for learners,
improving their information and social media literacy, strengthening their self-
directed learning ability, providing robust instructor support, and creating an
optimal learning environment. Through this comprehensive review, researchers
interested in this topic will gain a broader understanding, while also obtaining
evidence-based insights and valuable recommendations for future research.
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1 Introduction

Since the onset of the COVID-19 pandemic in early 2020, online learning has gained
popularity as an alternative to traditional face-to-face learning in K-12 and higher education
(Galea etal., 2020; Huang et al., 2020; Mailizar et al., 2020). Many educational institutions now
provide learners with digital resources and learning activities through online learning
platforms such as Learning Management Systems (LMS) and Massive Online Open Courses
(MOOC:s) to facilitate asynchronous and personalized learning (d'Orville, 2020; Sahu, 2020).
However, recent studies have indicated that learners often feel distant and disconnected in
online learning environments, which can negatively impact their performance and lead to high
dropout rates (Donnelly and Patrinos, 2021; Hoi and Le Hang, 2021). Therefore, there is a
pressing need to investigate the factors that influence online learning engagement and find
ways to improve it.
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2 Literature review

Learning engagement is a crucial indicator for measuring
learners’ participation in online learning (Coates, 2010; Dixson,
2015; Luan et al., 2023), as it has a significant impact on learners’
satisfaction and academic performance (Chan et al., 2021; Kuh,
20105 Rita, 2011). The term “learning engagement” refers to the
effort, time, and energy that students invest in academic experiences
and educational activities with the aim of achieving desired learning
outcomes (Astin, 2014). Its conceptual structure has been extensively
described (Appleton et al., 2008; Hoi and Le Hang, 2021; Redmond
et al, 2018; Reschly and Christenson, 2012), with the three-
dimensional structure that includes cognitive, behavioral, and
emotional engagement being the most frequently used by researchers
(Fredricks et al., 2004; Kuh, 2009; Sun and Rueda, 2012). Wang et al.
(2016) further added social engagement to the conceptual structure
of learning engagement to emphasize the importance of learner
interaction activities.

Due to the asynchronous and autonomous nature of online
learning, learning engagement has gained increased importance.
Several researchers have conducted comprehensive surveys about
online learning engagement. Sima et al. summarized 19 indicators of
learners’ behavioral engagement that could be extracted from LMS
logs and demonstrated a significant relationship between learning
engagement and academic performance (Caspari-Sadeghi, 2022).
Golchehreh et al. reviewed 32 articles, resulting in 27 indicators that
were categorized into three themes to measure the behavioral
engagement of online learners (Ahmadi et al., 2023). Nurul et al.
conducted a survey of 42 studies using the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) methodology,
summarizing the types of online learning engagement, the purpose of
using learning analytics to analyze learning engagement, and its
influence. Their findings indicate that learning analytics is an
influential means of measuring and predicting online learning
engagement, and there is a significant positive correlation between
learning engagement and academic performance (Johar et al., 2023).
Shofiyati et al. reviewed 47 studies on automatic recognition of
learning engagement in the past 3 years and highlighted that
researchers typically employ machine learning methods to
automatically measure learners’ emotional engagement (Karimah and
Hasegawa, 2022).

There are also some case studies on the influencing factors of
online learning engagement. Elshami et al. identified the factors that
affect student engagement in online learning in medical and health
science colleges. The results showed high agreement between students
and faculty on factors supporting online learning engagement,
highlighting the importance of techno-pedagogical skills, self-directed
learning, and the roles of peer-assisted and collaborative learning
(Elshami et al., 2022). Werang and Leba (2022) explored online
lecturers’ perceptions of factors affecting student engagement in
online teaching and learning offered at Musamus University,
Indonesia. Their study highlighted that limited access to technology,
poor learning habits, and lack of digital skills are key factors affecting
student engagement in online learning, emphasizing the need for
improved resources and support. Abubakari, M.S. et al. conducted a
study intending to model online learning engagement of international
students studying in Indonesia to determine which factors affect
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learner engagement (Abubakari et al., 2022). The results showed that
university support, motivation, and personal innovativeness were the
significant predictors of international students’ engagement in online
learning. Fan, Si et al. aimed to identify factors influencing student
engagement in online and blended courses at one Australian regional
university (Fan et al., 2021). They found a positive correlation between
student engagement and teacher input, but a negative correlation with
course content when it exceeded a certain threshold. However, these
studies are mainly focus on students in specific disciplines or regions,
and mainly use questionnaire surveys.

Despite these contributions, the current literature lacks a
systematic review addressing the underlying factors that influence
online learning engagement. Specifically, previous reviews, such as Rui
et al’s analysis of MOOCs, have highlighted the methods for
measuring engagement but have not sufficiently explored the theories,
models, or taxonomies explaining the influencing factors (Wang
R.etal, 2022). The gap in understanding these factors, particularly in
the context of recent developments in online learning, calls for a
comprehensive synthesis of empirical research.

3 Methodology

To address the knowledge gap discussed earlier, we conducted a
systematic literature review to explore and summarize empirical
research on the influencing factors of online learning engagement
published from January 2020 to July 2023. This review aims to provide
a deeper understanding of the factors shaping engagement and how
they are theorized and modeled in current research. Specifically, the
study answers three key research questions:

RQI. What theories or models have researchers employed to
identify the influencing factors of online learning engagement?

RQ2. What is the taxonomy of the influencing factors of online
learning engagement?

RQ3. How can learners’ online learning engagement be improved?

The Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) methodology used in this study is
currently the most widely accepted approach for conducting
literature reviews. It comprises four main steps: (1) determining
inclusion and exclusion criteria for the literature, (2) devising search
strategies, (3) retrieving and screening the identified literature, and
(4) evaluating the selected literature to synthesize and analyze
research findings. Our study followed these steps to ensure rigor in
the systematic review process.

3.1 Inclusion and exclusion criteria

The inclusion criteria for literature selection in this study, based
on the research questions, are outlined in Table 1.

This review excludes literature written in languages other than
English and those published outside the specified time frame.
Furthermore, it specifically focuses on the influencing factors of online
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TABLE 1 Inclusion criteria for selecting literature in this study.

Inclusion criteria ‘ Description
Language of publication | English
Year of publication From January 2020 to July 2023
Availability of full text Full text is accessible for evaluate
Publication type Article, not Letter, Editorial Material

Online Learning, rather than face to face or blending
Learning scenarios
learning

The influencing factors of learning engagement, rather

Subject than the conceptual structure or measurement of
learning engagement
Empirical research with hypotheses and data-based
testing or

Research type

Qualitative research with interview and content

analysis

learning engagement, thus excluding studies that do not pertain to
online learning scenarios. As mentioned in the previous section,
researchers commonly adopt the conceptual structure of learning
engagement, which encompasses cognitive, behavioral, emotional, and
social dimensions (Wang et al., 2016). In line with this established
framework, our study also utilized this conceptual structure. However,
given the specific focus on investigating the influencing factors of
online learning engagement, we excluded literature pertaining solely to
the conceptual structure and measurement of online learning
engagement. Lastly, we excluded studies that did not employ data or
interviews to validate research hypotheses, such as summary or
speculative research.

3.2 Search and filtering

To ensure the inclusion of literature directly relevant to our
research question, we utilized four databases as data sources: Web
of Science, Science Direct, Springer Link, and Wiley. Given that the
majority of literature pertaining to our research topic originates
from social sciences disciplines such as education and psychology,
we deliberately excluded databases known for engineering and
medical literature, such as IEEE and PubMed. For our search,
we employed the search terms “online learning engagement” and
“MOOC student engagement” using the following query: ((TITLE-
ABS-KEY (“Learning Engagement”) OR TITLE-ABS-KEY
(“Student Engagement”)) AND (TITLE-ABS-KEY (“online”) OR
TITLE-ABS-KEY (“MOOC”))). As shown in Figure 1, this search
yielded a total of 378 articles during this stage, based on the Year
of Publication.

To avoid duplication, we identified and removed duplicate
literature (n=44) that appeared across different databases.
Furthermore, we excluded any literature that did not conform to the
selection criteria outlined in Table 1, excluding an additional 268
articles. The remaining 336 articles were subjected to careful scrutiny,
and after examining the full text of 68 articles, we further excluded 13
articles that did not meet our inclusion criteria.

The methodology adopted for conducting the literature search
and filtering process is outlined in Figure 1.
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4 Descriptive analysis

We conducted a frequency-based descriptive statistical analysis of
the research results from the selected papers and performed
comparisons and discussions. The results are as follows.

4.1 Source of paper

In the wake of the COVID-19 pandemic that emerged in early
2020, online learning has emerged as the primary alternative to
traditional face-to-face teaching. Figure 2 illustrates the publication
years of the 55 selected papers included in this review. It is evident that
online learning engagement has garnered increased attention from
researchers following the pandemic, resulting in a significant rise in the
number of papers published after 2020. These selected papers were
published across a total of 35 journals, with notable contributions from
journals such as SUSTAINABILITY (n=6), Computers &
EDUCATION (n =4), FRONTIERS IN PSYCHOLOGY (n=4),
JOURNAL OF COMPUTER ASSISTED LEARNING (n =4), and
INTERACTIVE LEARNING ENVIRONMENTS (# = 3), with each
having published over three papers. The majority of these journals fall
within the domains of pedagogy and psychology, particularly those with
a primary focus on leveraging digital technology to enhance education.

4.2 Participants in the selected paper

The COVID-19 pandemic has had a profound impact on the world,
leading to the closure of schools in almost all countries over a period of
time and prompting a rapid shift toward online learning. Consequently,
there has been a growing interest in identifying the factors that influence
online learning engagement across many countries worldwide. As
Figure 3 illustrates, the 55 selected studies in this review were conducted
in 18 countries, with China (n = 30) and the United States (n = 6)
ranking first and second, respectively. Given that China boasts the
largest education system globally, characterized by significant regional
differences, and that Chinese schools were among the first to be affected
by the pandemic (Chen et al., 2020a; Chen et al., 2020b), this may
explain why the majority of studies originated from China.

From the perspective of learners’ types (as shown in Figure 4), the
majority of research on online learning engagement has focused on
college students (n = 45), while comparatively little attention has been
paid to middle school (n = 5) and high school students (# = 5). This can
be attributed to the fact that college students tend to have better self-
directed learning abilities and universities often provide necessary online
learning environments, such as digital platforms and networks, which
facilitated greater engagement in online learning during the pandemic.
In contrast, K-12 students may have faced greater challenges given their
comparatively less-developed independent learning skills and the need
for parental support (Neuwirth et al., 2021; Rashid and Yadav, 2020).

4.3 Dimensions of online learning
engagement

As Figure 5 illustrates, among the selected studies, 12 did not
explicitly indicate the dimensions of online learning engagement,
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FIGURE 1

Methodology of literature search and filter in this review.

while the majority of researchers employed a conceptual framework
comprising of behavioral, cognitive, and emotional engagement
(n = 23). Additionally, many researchers used the four-dimensional
conceptual framework revised by Fredricks et al. (n=11). Some
studies integrated both behavioral and emotional engagement (n = 3),
while others focused solely on students” online behavioral engagement
(n = 4) or cognitive engagement (n = 2). Notably, social engagement
was the least explored dimension in the reviewed literatures.

4.4 Methodology of data collection and
analysis

Regarding data collection methods, the majority of researchers
(n = 42) utilize questionnaires as a means to collect empirical data.
Additionally, a considerable number of researchers employ semi-
structured interviews to gather responses from students and teachers
regarding specific questions (n = 7). Some researchers also analyze
demographic features of learners, system logs, online discussion texts,
and other data stored on online learning platforms to examine
behavior and social engagement (n = 5). Moreover, there have been
instances where researchers have utilized neurophysiological
instruments to collect students’ EEG (Electroencephalogram) records
in order to investigate cognitive engagement in online learning
(n=1).

Furthermore, Figure 6 presents the distribution of sample sizes in
the collected data. Typically, studies utilizing neurophysiological
instruments and interviews tend to have relatively small sample sizes
(ranging from 1 to 50). On the other hand, the largest sample size of
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FIGURE 2
The publication years of the selected papers.

5,906 is derived from logs obtained from the learning management
system. It is worth noting that the majority of studies have sample sizes
exceeding 200, which can be considered as large-sample sizes in
statistical analysis.

Regarding data analysis methods, researchers commonly employ
Confirmatory Factor Analysis (CFA) to assess the reliability and
validity of data collected through questionnaires. Structural Equation
Modeling (SEM) is then utilized to validate hypotheses and examine
the relationships between influencing factors and online learning
engagement (n = 40). Additionally, correlation coefficients such as
Pearson and Spearman are employed to indicate the relationship
between influencing factors and online learning engagement (n = 11).
Researchers often employ Analysis of Variance (ANOVA) and T-test
to investigate the influence of different factors on students’ online
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The countries in which the selected studies were conducted.
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i are typically tested using bootstrap tests (n = 11). For data collected
40 40 3 through interviews, researchers commonly utilize topic analysis to
36 . . . . .
3 extract key theme-words that identify the influencing factors of online
30 learning engagement (1 = 7). Moreover, text mining and Epistemic
25 Network Analysis are occasionally employed to analyze online
20 discussion texts (n = 1).
15 11
10
5 . 5 Results
Behavioural  Cognitive ~ Emotional Social In this section, we synthesize the key findings of this study by
FIGURE 5 reviewing three research questions.
The number of different dimensions of online learning engagement
in selected papers. .
pap RQI. What theories or models have researchers employed to
identify the influencing factors of online learning engagement?
learning engagement (1 = 8). Regression analysis is also used by some Researchers typically draw on theories from various fields,
researchers, as the coefficients in the regression equation can indicate  including psychology, sociology, and management, to put forth
the importance of different factors in relation to online learning  hypotheses concerning the factors that influence online learning
engagement (1 = 5). The mediating effects among influencing factors ~ engagement. These hypotheses are subsequently tested using collected
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data or interview answers. In the selected papers, Figure 7 highlights
the theories explicitly indicated by the researchers.

5.1 Community of Inquiry Theory

The Community of Inquiry (COI) theory has emerged as the most
widely utilized theory among researchers due to its focus on
comprehending social interaction and cognitive processes in online
learning and distance education (Garrison, 2016). This theory posits
that in an online learning environment, learners can form a
community that enhances learning efficiency through collaborative
exploration, cooperation, and discussion. The COI theory
encompasses three fundamental factors: Cognitive Presence, Social
Presence, and Teaching Presence. These factors encompass learners’
cognitive activities and knowledge construction during exploratory
learning, social interactions and emotional connections between
learners, as well as teachers’ roles and actions in online learning.
Strengthening these three presence factors can facilitate the formation
and development of learning communities.

Teaching Presence is considered the most influential factor, and
multiple research studies (n = 14) have demonstrated that teachers’
design and organization of course, facilitation of discussions, direct
instruction, assessment and feedback, technical support, and other
behaviors can significantly impact students’ engagement in online
learning. This finding aligns with observations made in various other
learning environments (Bond, 2020; Bryson and Hand, 2007
Hew, 2016).

One prominent characteristic of online learning is the temporal
and spatial separation between students and teachers, which presents
2016).
encompassing aspects such as social respect, social sharing,

challenges for interaction (Waltts, Social Presence,

10.3389/fpsyg.2025.1542652

open-mindedness, social identity, and intimacy (Sung and Mayer,
2012), can help alleviate feelings of loneliness and anxiety among
students in online learning, thus enhancing their level of engagement
(Cobb, 2009).

Moreover, findings from a single study indicate that learners’
cognitive presence, reflecting their knowledge absorption and
construction, also significantly influences their engagement in
online learning.

5.2 Self-determination theory

The self-determination theory (SDT) (Deci and Ryan, 2013) is one
of the most widely recognized theories in the field of pedagogy
regarding academic motivation (Ryan and Deci, 2017, 2020).
According to this theory, the core factors of autonomy, competence,
and relatedness are fundamental needs that can enhance learners’
internal motivation and engagement (Black and Deci, 2000).
Numerous studies have highlighted the significant influence of
learners’ motivation and satisfaction of these three fundamental needs
on their engagement in online learning.

Research findings indicate that both internal motivation, derived
from learners’ intrinsic interest, curiosity, autonomy, and the pursuit
of task value and enjoyment, as well as external motivation driven
by external incentives such as rewards, punishments, evaluations,
and recognition, significantly impact online learning engagement
2022; Chen, 2023). These findings align with
observations from face-to-face and blended learning contexts (Buil
et al., 2020; Dincer et al., 2019; Lietaert et al., 2015; Vollet
etal., 2017).

Among the three fundamental needs, perceived autonomy has

(Zhou et al,,

received the most attention from researchers (n = 6). Students with a

Community of Inquiry

Self-Determination Theory

Social Cognitive Theory

Transactional distance theory

Technology Acceptance Model

Situated expectancy-value theory

g’ Presage-Process-Product (3P) model of learning
é Extended Process Model of Emotion Regulation
Theory of charismatic leadership
Control-Value Theory

Hardiness theory

Ecological systems theory

Cognitive theory of multimedia learning

Job-demands resource model

FIGURE 7
The theories explicitly indicated by the researcher in the selected papers.
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stronger sense of autonomy and intrinsic motivation are more likely
to actively participate in online learning activities and tasks. Similarly,
learners with a stronger sense of relatedness can overcome feelings of
isolation and alienation in online learning (n = 3), as they maintain
closer relationships with teachers, resulting in higher levels of
engagement. Perceived competence, which refers to learners
subjective perception and evaluation of their ability to complete online
courses or tasks, exhibits a positive correlation with academic
motivation and engagement (n = 3).

In addition to exploring the three fundamental needs of learners,
researchers have also investigated how these needs can be met in
online learning environments. The selected paper’s findings indicate
that teacher support plays a crucial role in meeting learners’ needs.
This support includes providing and recommending various types of
digital resources to support students’ learning anytime and anywhere,
offering clear guidance on digital submission and technical issues,
utilizing carefully designed learning materials, providing multimodal
feedback to students in asynchronous forums, hosting real-time
interactive courses through instant messaging software, and using
visual aids such as images and emoticons to facilitate communication
and create a positive mood. These findings are consistent with those
from traditional learning scenarios, and there is a significant positive
correlation between teacher support and online learning engagement
(Chiu, 2022; Li et al., 2022).

Secondly, a supportive online learning environment is conducive
to meeting the needs of learners, particularly with easy-to-use online
learning platforms and sufficient home equipment and resources
(Zang et al., 2022). Thirdly, learners’ self-regulated learning ability,
digital literacy, and prior learning experience are also critical factors
in meeting their fundamental needs (Chiu, 2021), which is consistent
with the conclusions of other studies (Hsu et al, 2019; Rosli
etal., 2022).

5.3 Social Cognitive Theory

Social Cognitive Theory (SCT), also known as Social Learning
Theory, emphasizes the interaction between cognition, behavior, and
the environment in the process of individual learning and
development. One of the core components of SCT is self-efficacy
(Bandura, 1977). Self-efficacy refers to an individual’s confidence and
judgment in their ability to successfully complete tasks, which
subsequently influences their decision-making, effort, and persistence.
In the context of online learning, self-efficacy is commonly referred to
as academic self-efficacy. It pertains to learners’ self-perceived ability
to accomplish various online learning activities, access resources,
complete courses, and achieve desired academic grades (Artino and
McCoach, 2008; Cheng and Tsai, 2011; Cho et al., 2017; Zimmerman
and Kulikowich, 2016). At the same time, individuals can adjust
themselves through observation and reflection, in order to rise to
challenges from the external environment. Based on this theory, many
researchers in the selected papers have verified that self-efficacy and
self-regulation are significant influencing factors for online learning
engagement. In online learning, learners self-efficacy is self-
assessment to complete an online course, use tools in a Course
Management System, interact with instructors in an online course,
interact with classmates for academic purposes (Derakhshan and
Fathi, 2023).
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In addition, researchers have also identified ICT self-efficacy,
which encompasses the sense of self-competence (e.g., one’s perception
of their own online learning goals), the sense of self-effort (e.g., one’s
ability to concentrate on online learning), and the sense of
environmental control (e.g., one’s feelings about the online learning
environment) (Feng et al., 2023). Other factors such as technology use,
time management, and the online learning environment have also
been found to influence learners’ self-efficacy in online learning (Heo
et al,, 2021). Learners self-efficacy in online learning is centered
around their self-assessment of their ability to utilize technology
effectively and adapt to technological learning environments.

Self-regulated learning is another crucial component of social
cognitive theory (Garrison, 1997; Kicken et al., 2009). This theory
suggests that learners can improve their performance by independently
setting goals, monitoring their progress, adjusting learning strategies,
and evaluating their outcomes (Zimmerman, 2002; Zimmermarn,
2002). Previous research has shown that learners’ self-regulated
learning skills and abilities have a significant impact on learning
engagement (Stefansson et al., 2018), particularly in online learning
environments (Coelho et al., 2019; Doo et al., 2020; Findlater et al.,
2012). Among the six selected papers, students’ self-regulated learning
abilities are composed of six aspects: goal setting, time management,
environmental construction, task strategy, seeking help, and self-
evaluation (Barnard et al, 2009). These aspects highlight the
importance of learners taking control of their learning processes and
being proactive in achieving their goals.

5.4 Transactional Distance Theory

Transactional Distance Theory (TDT) is a theoretical framework
that illustrates how psychological and communicative distance
between learners and instructors can impact learning outcomes
(Moore, 1993). The term “transactional distance” refers to the gap in
communication and understanding caused by physical distance
between learners and instructors, which has been found to be closely
related to learning engagement in numerous previous studies
(Arbaugh and Rau, 2010; Martin and Borup, 2022; Piccoli and
Ives, 2001).

In online learning, where learners and instructors are separated
in time and space, positive interaction plays a crucial role in reducing
potential misunderstandings caused by psychological and
communicative distance. Enhancing online interaction is the best way
to motivate learners, stimulate their enthusiasm for learning, and
improve their learning efficiency (Chen C. M. et al., 2022; Lai et al,,
2019; Wang et al., 2022). This highlights the importance of creating
opportunities for communication and collaboration in online learning
environments to decrease transactional distance and enhance
learning engagement.

Interaction in the context of online learning can be categorized into
three types (Moore, 1993): (1) Learner-Instructor interaction refers to
bi-directional communication between students and teachers. It involves
activities such as asking questions, seeking support, and receiving
encouragement from instructors; (2) Learner-Learner interaction
involves communication and collaboration among individual learners or
in groups. Learners engage in activities such as exchanging ideas,
discussing course-related topics, and providing feedback to their peers.
Learner-learner interaction promotes social learning, peer support, and
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the sharing of diverse perspectives, which can enhance learning
engagement; (3) Learner-Content interaction focuses on learners actively
engaging with the course content, constructing meaning, and solving
problems. It includes activities such as reading course materials,
completing assignments, and participating in simulations or online
activities, allowing learners to make connections, apply knowledge, and
develop a deeper understanding of the subject matter.

The selected papers provide evidence that these three types of
online interactions have a significant influence on online learning
engagement (Chen, 2023; Wang et al, 2022; Guo et al, 2023).
Additionally, the overall level of online interaction has also been found
to have a significant impact on learning engagement (Gherghel et al,,
2023; Miao and Ma, 2022; Tsai et al., 2021). These findings emphasize
the importance of fostering meaningful interactions in online learning
environments to promote learner engagement and improve
learning outcomes.

5.5 Technology Acceptance Model

The Technology Acceptance Model (TAM) is a theoretical model
widely used to explain and predict individuals’ willingness to adopt
and use new technologies, particularly in online environments that
rely on information and communication technology support (Davis,
1989). TAM suggests that the adoption of a new technology is
primarily influenced by two core factors: Perceived Usefulness and
Perceived Ease of Use.

Perceived Usefulness refers to learners’ subjective evaluation of the
benefits and contributions of learning support systems in accomplishing
their learning tasks. It relates to how learners perceive that the technology
can enhance their learning experience, improve their performance, or
help them achieve their learning objectives. Perceived Ease of Use, on the
other hand, refers to learners subjective evaluation of the difficulty
associated with using online learning systems. It reflects learners
perception of how easy or convenient it is to interact with the technology,
navigate through the learning materials, and perform various tasks within
the online learning environment.

Previous studies have consistently demonstrated that learners’
perceptions of the usefulness and ease of use of learning support
systems significantly impact their learning engagement (Kuzu and
Gunuc, 2015; O’Shea et al., 2014; Waite et al., 2013). Specifically, when
learners perceive a technology as useful and easy to use, they are more
likely to engage actively in the learning process and exhibit higher
levels of motivation and satisfaction.

The selected papers you mentioned also validate the influence
of perceived usefulness and perceived ease of use on online
learning engagement (El-Sayad et al., 2021; Jung and Lee, 2018; Ma
etal, 2022). These findings highlight the importance of designing
online learning systems that are perceived as useful and user-
friendly to promote learner engagement and adoption of
the technology.

5.6 Other theories and models
In addition to the five common theories, Figure 7 highlights the

use of theories from emotional regulation, sociology, and management
to analyze factors influencing online learning engagement.
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The Extended Process Model of Emotion Regulation (EPMER)
(Gross, 1998) highlights the significant relationship between
emotional regulation and individual goal achievement. Two common
emotion regulation strategies, namely Reappraisal and Suppression,
have been found to influence positive and negative academic emotions
(Naragon-Gainey et al, 2017), which in turn affect learning
engagement (Riegel and Evans, 2021). Effective regulation of emotions
results in a more constructive online learning engagement (Bakir-
Yalcin and Usluel, 2023).

In the Presage-Process-Product (3P) model of learning, positive
or negative academic emotions are classified as part of the “Process”
component (Biggs, 1993). In the context of online learning, the
“Presage” component encompasses information literacy, while the
“Product” component refers to online learning engagement (Li et al.,
2023). Various studies have shown that learners” information literacy
significantly influences their online learning engagement (Avci and
Ergiin, 2022; Bergdahl et al., 2020; Fosnacht, 2020).

Both the Situated Expectancy Value Theory and the Control Value
Theory center around individuals’ expectations and values regarding
learning or behavior, highlighting the impact of environments on
shaping these expectations and values. Consequently, the Perceived
Value of Learning Goals (Sun et al., 2023) and Task Value (Bakir-
Yalcin and Usluel, 2023) have been confirmed to exert a substantial
influence on online learning engagement.

According to the Theory of Charismatic Leadership (House,
1976), charismatic leaders can leave a positive impression on
individuals, establish high expectations for their followers, stimulate
enthusiasm, and enhance productivity (Miner, 2005). Instructors
who possess charisma and leadership skills can utilize inspiring and
engaging speech, as well as effectively leverage technology to provide
support and resources for the benefit of students (Queen, 2022).
Consequently, the charismatic leadership skills and technology use
skills of instructors have also been shown to significantly influence
online learning engagement (Hazzam and Wilkins, 2023).

The Job Demands Resource (JDR) model (Bakker and Demerouti,
2007) suggests that individuals may experience job burnout when their
needs are not met by available resources (Demerouti et al,, 2001).
Furthermore, perceived social support has been shown to significantly
influence learners’ engagement t (Huang et al., 2024). Similarly, drawing
from the ecological system theory (Bronfenbrenner, 1986), learning
engagement is considered to be influenced by the interaction of
individual and situational factors within an ecosystem (Liu et al., 2018;
Roffeei et al., 2015). Social support, specifically academic and emotional
support provided by teachers and peers, has been identified as a
significant influencing factor for learning engagement (Luan et al., 2023).

Finally, the visual and linguistic aspects of online learning content,
especially when presented in video format, have been found to
facilitate effective learning (Guo et al., 2014). Additionally, the social
cues, such as the instructor’s voice and facial expressions, can enhance
students’ engagement (Kizilcec et al., 2015; Korving et al,, 2016).
Consequently, researchers have employed the cognitive theory of
multimedia learning (Mayer, 2005) to investigate the factors
influencing online learning engagement. Some research findings
suggest that videos providing more visual cues and richer vocabulary
information have a significantly positive impact on online learning
engagement (Lackmann et al,, 2021).

These theories mentioned share several overlapping constructs that
can help explain the influencing factors of online learning engagement.
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Col highlights the importance of cognitive, social, and teaching presence,
which aligns with SDT’s focus on intrinsic motivation and autonomy in
learning. Both theories suggest that learners engage more deeply when
they feel supported and have a sense of community. SCT complements
this by focusing on self-efficacy and self-regulation, underscoring the
role of learner motivation and the ability to manage one’s learning
environment, which also resonates with TDT’s idea of reducing
transactional distance. TDT proposes that engagement is hindered by
perceived gaps in interaction between learners and instructors, while
SCT emphasizes the role of social and cognitive interaction in
overcoming this distance. TAM, which addresses technology acceptance,
overlaps with Col by stressing the importance of technology in
facilitating meaningful interaction and engagement. Collectively, these
theories highlight the importance of learner motivation, autonomy, self-
regulation, social interaction, and the use of technology, suggesting that
a combined framework can offer a comprehensive explanation of the
factors driving online learning engagement.

RQ2. What is the taxonomy of the influencing factors of online
learning engagement?

In addition to the classic theoretical models, numerous researchers
have also explored potential factors that can influence online learning
engagement. These factors have been derived from previous literature
or practical experience. After conducting a comprehensive literature
review, we classified the influencing factors used by researchers with
similar connotations but described using different terms. To provide
a clear framework, we proposed a binary taxonomy consisting of two
main categories: learners and learning environments. The complete
classification is presented in Tables 2, 3.

Based on our analysis of the selected papers, we categorized the
35 influencing factors from learners into eight distinct categories,
which are presented in Table 2.

Firstly, internal motivation, stemming from factors such as
learners’ interest, curiosity, autonomy, and sense of achievement,
along with external motivation, derived from rewards, punishments,
evaluations, and expectations, exert a substantial influence on online
learning engagement. Among these, internal motivation serves as a
persistent and long-term driving force for online learners, playing a
more prominent role (Prakasha et al., 2023; Zang et al., 2022).

Secondly, given that online learning typically takes place within a
technologically supported environment, the proficient use of online
learning platforms, access to digital resources, and active participation
in online learning activities are prerequisites for effective learning.
Hence, technical factors like Digital Nativity and information literacy
also hold significant sway over online learning engagement.

Thirdly, Happiness, hope, pride, and other positive academic
emotions constitute the core of emotional engagement, playing pivotal
roles in both cognitive and behavioral engagement. Conversely,
negative emotions like boredom, anxiety, and depression can impede
online learning engagement. Reappraisal and suppression are two
emotional regulation strategies that, respectively, yield positive and
negative academic emotions, thereby affecting online learning
engagement (Zhoc et al., 2022).

Fourthly, the urban-rural divide can significantly impact students’
online learning engagement, likely due to the disparities in network
infrastructure, equipment support, and teacher support between these
regions (Zheng et al., 2023).

Frontiers in Psychology

10.3389/fpsyg.2025.1542652

TABLE 2 Influencing factors from learners.

Factors Number of

occurrences in the
selected paper

Internal
Motivation 5
External
Prior knowledge 1
Learning habits 1
Experience and ~ Digital nativity 1
literacy Information literacy 1
Technology experience 1
Social media literacy 1
Emotions and Academic emotions 8
regulatory
. Regulation strategies 2
strategies
Demography District 1
Grit 1
Academic hardiness 1
Psychology
Psychological safety 1
Subjective wellbeing 1

Perceived educational

situation

Perceived autonomy 6
Perceived competence 3
Perceived relatedness 3

Self-perception | Perceived value of knowing

learning goals

Perceived academic control 1
perceived usefulness 1
perceived ease of use 3
perceived social support 1

Online course completion

Peer interaction

Teacher-student interaction

Self-efficacy Self-regulation 13
Learning management system
Time management
Technology using
Self-directed learning 6
Self-directed learning

Self-directed 1
approach

learning
Self-directed learning attitude 1
Self-directed learning skills 1

Finally, learners who possess characteristics such as perseverance,
a sense of security, and subjective well-being tend to exhibit higher
levels of learning engagement. The self-efficacy of learners is highly
contextualized, and the seven factors of self-efficacy reflect the
technical aspects of online learning. Given that instructors and
learners in online learning are typically separated by time and space,
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TABLE 3 Influencing factors from learning environment.

Factors Number of

occurrences in the
selected paper

Teaching motivation 1

Coaching and mentoring 1

Humor 2
Instructor

Charismatic leadership skills 1

Techno-pedagogical skills 2

Teaching presence 14

Task value 1
Task

Video format 1
Digital platforms Online learning platforms 1
and equipment Technical equipment 5
Physical Ambient attributes

2

environment Spatial attributes

Collaborative learning 1
Collaboration

Social presence 7
and interaction

Interactions 8

learners’ attitudes, approaches, and self-directed learning skills also
exert a substantial influence on their engagement.

Similarly, we have divided the 15 influencing factors from the
learning environment into five distinct categories. These categories are
outlined in Table 3, providing a comprehensive overview of the
various aspects that impact online learning engagement.

According to Table 3, the most significant types of influencing
factors in the learning environment are instructors, collaboration, and
interaction. Despite the physical separation between instructors and
students in online learning, their support, guidance, and supervision
still play a vital role in enhancing learning engagement. Teaching
presence encompasses various aspects such as setting clear learning
objectives, designing engaging and adaptable learning activities that
cater to students’ needs, selecting appropriate digital resources, and
planning the learning process in advance.

In synchronous online learning, instructors directly impart
knowledge and skills to
demonstrations, and other approaches. They also provide timely

students through explanations,
feedback and evaluation to students. Additionally, teachers facilitate
cooperation and mutual assistance among students by posing
questions and encouraging critical thinking. In a technically-oriented
online learning environment, instructors’ techno-pedagogical skills
significantly influence learners’ engagement. These skills involve
effectively utilizing technology to facilitate learning and create an
optimal learning experience for students.

Social presence enables learners to connect with peers and
instructors in a supportive and engaging environment. It facilitates the
development of a sense of community, which in turn enhances
learners’ emotional engagement and overall satisfaction. Interaction,
including student-student, student-teacher, and student-content
interactions, provides multiple opportunities for learning and
problem-solving. Active participation in these interactions also
promotes learners’ self-efficacy and self-directed learning skills,
further enhancing their engagement in the online learning process.
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RQ3. How can learners’ online learning engagement be improved?

In the selected papers, researchers have proposed strategies to
purposefully improve learners’ online learning engagement based on
the identified influencing factors. These strategies can be summarized
into the following three aspects:

Firstly, key factors that influence online learning engagement
include learners’ motivation, digital literacy, positive academic
emotions, and self-directed learning abilities. To foster engagement, it
is essential to set clear academic goals that help learners understand
the value of online learning for personal and career development.
Additionally, implementing incentives and penalties within the online
learning environment can further drive engagement. Educational
institutions should prioritize improving learners’ information and
media literacy, enabling them to actively participate in technical
aspects of online learning. Creating a supportive emotional
atmosphere and guiding learners in managing their well-being
through self-reflection is also vital. Cultivating self-management skills
is crucial for enhancing self-regulated learning.

Secondly, instructor support plays a pivotal role in fostering
engagement. Instructors should set clear academic expectations,
continually improve their technical skills, and use various online tools
to create interactive, supportive learning environments. Activities like
group projects, case studies, online assessments, and peer support are
valuable. Encouraging collaboration and active participation in
discussions, question-asking, and sharing experiences can further
enhance engagement. Personalized feedback and guidance help create
a friendly learning environment, and instructors should also empower
learners with autonomy in managing their learning progress.

Thirdly, the learning environment itself is another key factor.
Institutions and families should create quiet, organized spaces, while
online platforms should be user-friendly and stable. Governments can
reduce the urban-rural education gap by providing necessary
equipment and ensuring reliable internet access for all learners.

Considering the differences between secondary school and
university students, different strategies should be adopted to enhance
engagement. For secondary school students, engagement can
be increased through more structured guidance and support.
Teachers should provide clear instructions and frequent feedback to
help students stay on track. Interactive activities such as gamified
learning, quizzes, and group projects can foster collaboration and
make learning more engaging. Since middle school students often
need more supervision, regular check-ins and motivational rewards
(such as badges or certificates) can encourage continued participation.
Additionally, creating a positive emotional atmosphere and offering
personal encouragement can boost their motivation. For university
students, a greater emphasis should be placed on fostering
independence and self-directed learning. While instructors should
still offer guidance, university students benefit from having more
autonomy in managing their learning. Setting challenging academic
goals and offering opportunities for critical thinking, such as research
projects, case studies, and peer discussions, can stimulate deeper
engagement. Encouraging students to apply theoretical knowledge to
real-world situations enhances their learning experience. In addition,
providing platforms for networking and professional development,
such as virtual seminars or industry-related discussions, can also
increase motivation, helping students see the value of online learning
for their career goals.
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6 Summary and prospect

This study employed a systematic literature review approach to
identify and analyze empirical studies on the influencing factors of
online learning engagement following the onset of the COVID-19
pandemic in early 2020. A total of 55 relevant studies were selected
and comprehensively examined from three main perspectives. The key
findings are outlined below:

(1) Since the COVID-19 pandemic, online learning has become
the dominant educational method in both secondary and
higher education. A large body of research has focused on
online learning engagement, particularly among university
students, with most studies coming from China and the
United States. These studies often use questionnaires to gather
data, and structural equation modeling is frequently employed
for analysis.

(2) Researchers tend to base their hypotheses on social and

cognitive psychology theories to explore the factors that

influence online learning engagement. Some of the most
commonly used theories include the Community of Inquiry

Theory, Self-Determination Theory, Social Cognitive Theory,

Transactional Distance Theory, and the Technology Acceptance

Model. These frameworks have been refined and adapted to

better fit the technical aspects of online learning. Many studies

integrate multiple theories to identify a range of factors that
impact engagement.

(3) The factors influencing online learning engagement are

typically divided into two categories: learner-related and

environmental factors. Learner-related factors include
motivation, academic emotions, self-awareness, self-efficacy,
and self-regulated learning abilities. Environmental factors, on
the other hand, encompass the role of instructors, the quality
of digital platforms and equipment, and the importance of
collaboration and interaction within the online learning
environment. These elements are considered crucial in shaping

students’ engagement with online learning.

Based on the results of this review, our research recommendations
for future research are as follows.

(1) Firstly, it is crucial for researchers to focus more on learners in
elementary and pre-elementary education, as well as those in
continuing education and vocational training. The studies
reviewed predominantly feature college students, with 81% of
the participants from this group. There is a noticeable lack of
representation from other educational stages, such as
elementary, pre-elementary, and vocational education. It is
worth noting that elementary and pre-elementary students and
adult learners differ significantly from college students, and
their online learning engagement may be influenced by distinct
factors. Therefore, further research is needed to identify and
understand the specific influencing factors that impact the
online learning engagement of these learner groups.

(2) Secondly, it is important to identify the influencing factors of

online learning engagement based on multimodal data

available on online learning platforms. In the selected papers,

95% of the empirical research studies used classical
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questionnaires and interviews to collect data, which were then
analyzed and validated using statistical methods such as SEM,
correlation, ANOVA, regression, etc. While questionnaires and
structured interviews can effectively measure learners’
impersonal situations and subjective attitudes, they are
subjective, time-consuming, and labor-intensive. On the other
hand, multimodal data such as meta-attributes of learning
resources and activities, logs of learning activities, learning
community interactions, and demographic characteristics of
teachers and students stored in online learning platforms can
be analyzed through multimodal learning analytics investigate
the influencing factors of online learning engagement. This
approach can provide more objective, comprehensive, and
accurate insights into learners’ engagement levels and the
factors that affect them. Therefore, future research should
employ a more diverse range of data collection methods to
analyze the influencing factors of online learning engagement.
(3) Thirdly, it is crucial for researchers to empirically validate
intervention and enhancement strategies aimed at improving
online learning engagement. While the selected papers have
investigated and discussed the influencing factors of online
learning engagement, and proposed various strategies to
enhance it, there is a lack of subsequent empirical verification
of these strategies.

Empirical validation can provide evidence to support the
identified influencing factors and demonstrate their positive impact
on online learning engagement. By conducting rigorous research,
researchers can ensure that the strategies they recommend are
accurate, reliable, and beneficial for learners. Various quantitative and
qualitative research methods can be employed to analyze the data and
determine the effectiveness of the strategies. Additionally, longitudinal
studies can be conducted to examine the long-term impact of the
interventions on online learning engagement.

The future research prospects for online learning engagement are
expansive, focusing on using emerging technologies and innovative
pedagogical strategies to enhance student engagement. With the
development of technologies such as virtual reality, learners can gain
interactive and engaging environments, as well as the integration of
Al and machine learning to achieve personalized and adaptive
learning experiences. Research will also explore the effectiveness of
collaborative and peer-assisted learning models in fostering a sense of
community and support among online learners. Additionally, studies
will investigate the impact of faculty development programs on
improving techno-pedagogical skills and instructional design. Overall,
these research efforts aim to create more effective, inclusive, and
attractive online learning experiences.
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