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Abstract: Because of the prevalence and improvements in digital technology, e-learning is now commonly delivered in 
various delivery modes, including online, blended, and mobile learning. Over the years, extensive research on e-learning has 
explored diverse topics, ranging from instructional design to digital skills, student-centred learning, and so on. Given the 
ever-expanding body of literature, there is an essential need to systematically synthesise the vast research topics on e-
learning. This study addresses this need by conducting a qualitative content analysis of primary empirical articles on e-
learning that were published in the Electronic Journal of e-Learning (EJEL) from its first issue in 2003 to 2024. The primary 
objective of this study is to examine the research foci of these articles to identify key research topics, thereby providing a 
thorough review of e-learning research over the last two decades. The study findings suggested six main categories of 
research topics: (1) user experience, (2) learner attributes, (3) learning outcomes, (4) teaching and learning, (5) adoption 
barriers, and (6) educator preparedness. The findings also showed that the six main categories could be further divided into 
21 subcategories. These topics reflect a broad range of e-learning research across pedagogical, technological, and 
sociocultural dimensions. By synthesising e-learning research over the past two decades in EJEL, this study adds to the 
cumulative body of knowledge on research topics that have shaped the research landscape in e-learning, as well as reveals 
potentially underexplored areas. 
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1. Introduction 
The widespread accessibility of the internet, as well as the prevalent adoption of digital technology such as 
computers and smartphones, has fuelled the growth of e-learning (Ghali and Amari, 2024). In contrast to face-
to-face learning, e-learning provides learners the opportunity to learn outside of physical constraints, such as 
time and location (Chaw and Tang, 2019; Cronje, 2022). However, compared to face-to-face learning, e-learning 
requires different pedagogical approaches, learning designs, and assessment strategies for effective knowledge 
transfer and skill development (Almasri, 2022; Gasmi and Bouhadada, 2023; Rabayah and Amira, 2022). 

Previous studies have investigated diverse research topics on e-learning. As the body of literature grows, some 
studies have attempted to synthesise e-learning research to classify themes or research topics. Some of these 
studies extend back to the early 2000s (e.g., Cronje, 2014; Hung, 2012; Lin and Hu, 2015; Maurer and Khan, 
2010). Some of the more recent studies include Brika et al.’s (2022) bibliometric analysis of 602 e-learning 
articles from 2020 to 2021; Pathak and Singh’s (2023) bibliometric analysis of 417 e-learning articles from 2020 
to 2023; and Peters et al.’s (2022) scoping review of 291 articles from 2015 to early 2020 by authors affiliated 
with the Universitat Oberta de Catalunya. However, relying solely on bibliometric analysis that primarily focuses 
on publication metadata or only articles published by authors affiliated with a single university limits the breadth 
and depth of the analysis.  

To address this research gap, this study conducted a qualitative content analysis of primary empirical articles 
published in the Electronic Journal of e-Learning (EJEL) from its first issue in 2003 to 2024. The objective of this 
study is to address the research gap by providing a more extensive and up-to-date synthesis of research topics 
on e-learning. This study adds the recent findings to the cumulative body of knowledge in e-learning research 
and provides educators, researchers, and policymakers with useful insights into the current state and future 
directions of e-learning research. Furthermore, this study supports the assertions by Brika et al. (2022), Pathak 
and Singh (2023), and Peters et al. (2022) that such a study can help identify research synergies and gaps for 
future e-learning research.  

The remainder of this paper provides a background to the research, explains the research design and method, 
presents the study findings, and concludes with a discussion of the study findings. 
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2. Research Background 

2.1 E-Learning 

Unlike face-to-face learning, e-learning provides learners with the flexibility and accessibility to learn at their 
own pace and from anywhere (Gashi et al., 2024). The wide availability of internet connectivity and 
developments in technology have contributed to the increasing growth of e-learning (Paiva et al., 2016). 
Although technology is an integral part of e-learning (Paiva et al., 2016), Andrews and Haythornthwaite (2007) 
posit that e-learning is more than just using technology to deliver content; it also involves social elements such 
as interaction and collaboration. They further explain that these elements highlight the sociotechnical 
characteristics of e-learning, particularly what and how people use technology for teaching and learning.  

E-learning evolves with time, as do technology and how learners, educators, and educational institutions use 
them in teaching and learning (Andrews and Haythornthwaite, 2007). Today's e-learning technology includes 
such examples as learning management systems (LMS) (e.g., Blackboard, Moodle), video conferencing tools 
(e.g., Zoom, Microsoft Teams), online collaboration tools (e.g., Google Docs, Padlet), multimedia tools (e.g., 
YouTube, Canva), and so on.  

E-learning can be delivered through various modes, including online, blended, and mobile learning. Online 
learning delivers learning through the internet. Learners access learning materials, including learning activities 
and assessments, through digital platforms like LMS. However, learners need strong self-regulation and 
proficiency in digital skills to be comfortable in this type of online learning environment (Kwiatkowska and 
Wiśniewska-Nogaj, 2022; Wolverton et al., 2020). Blended learning integrates both face-to-face and online 
learning, supplementing face-to-face learning with the flexibility and accessibility of online learning. This mixed 
mode of learning promotes student-lecturer and student-student interactions, especially for social learning or 
hands-on activities (Najjemba and Cronjé, 2020; Suriagiri et al., 2022). Mobile learning engages learners through 
mobile apps using devices such as smartphones or tablets and often supports microlearning and gamification to 
enhance learner engagement (Kohnke, 2021; Mohtar et al., 2023).  

2.2 Research Topics in E-learning  

E-learning research covers a wide range of topics because it is cross-disciplinary, linking such fields as social 
science, cognitive science, and technology (Brika et al., 2022; Hung, 2012; Peters et al., 2022), as well as 
heterogeneous, investigating largely issues that are context-dependent and multifaceted (Rüth and Kaspar, 
2017; Sarsa and Escudero, 2016). 

Conole and Oliver (2007) identify four main themes in e-learning research: pedagogical, technical, organisational, 
and sociocultural issues. Pedagogical issues refer to the pedagogy of e-learning, such as learning designs, digital 
skills, online communities, including communication and collaboration, etc. Technical issues concern the 
technology in e-learning, such as technical architectures, e-learning platforms, technological developments, etc. 
Organisational issues relate to factors that arise at the organisational level, such as strategies for integration, 
organisational processes, roles and functions, etc. Sociocultural issues include the broader context that 
influences pedagogical, technical, and organisational issues, such as legislative requirements, policy drivers, 
institutional approaches and cultures, etc.  

Previous studies have attempted to classify themes or research topics in e-learning. Some of the recent studies 
include those by Brika et al. (2022), Pathak and Singh (2023), and Peters et al. (2022). Brika et al. (2022) indicated 
nine clusters: motivation and students’ attitudes to e-learning systems; comparison between blended learning 
and virtual learning; online assessment versus formative assessment; stress, anxiety, and mental health of 
students; education strategies to develop students’ skills; quality and performance of higher education 
strategies of e-learning; challenges of medical education and distance learning; changing higher education 
curricula using technology; and using artificial intelligence to transform e-learning. Pathak and Singh (2023) 
highlighted five clusters: research methods; self-serving technological features; user interactivity in an online 
environment; COVID-19 and challenges; and collaborative learning. Peters et al. (2022) reported seven themes: 
design and evaluation of learning resources; learning analytics and automatisation; e-learning adoption; 
innovative pedagogies and technologies; student or teacher learning practices or performances; assessment and 
feedback; and collaboration and interaction.  

 

263 
Proceedings of the 24th European Conference on e-Learning, ECEL 2025



Chun Meng Tang 
 

 

3. Research Design and Method 

3.1 Qualitative Content Analysis 

This study conducted a qualitative content analysis (QCA) to identify the research topics in the article texts by 
categories and subcategories (Mayring, 2014; Schreier, 2012). QCA systematically reduces large volumes of 
textual data by employing a coding frame for coding and categorisation (Schreier, 2012). QCA is well-suited to 
this study, as it is useful for the examination of patterns in the research topics. 

3.2 Database and Article Screening 

This study downloaded articles published from Vol. 1, No. 1, in 2003 to Vol. 22, No. 10, in 2024 from the online 
archive of the EJEL. The search resulted in a total of 640 articles. The initial screening and the subsequent full 
paper screening filtered out 356 articles and 26 articles that did not meet the inclusion criteria, respectively. 
Therefore, this study included 258 articles in the final analysis. Figure 1 depicts the flow diagram of the article 
screening process and the exclusion criteria. 

 
Figure 1: Flow diagram of the screening process (adopted from the PRISMA 2020 statement, Page et al., 
2021) 

3.3 Data Analysis 

This study followed Schreier’s (2012) recommended steps for QCA: (1) created a preliminary two-level coding 
frame from a random sample of 40 articles (about 15% of the 258 articles) using a data-driven approach; (2) 
segmented the article texts that were relevant to the articles’ research scope into coding units; (3) conducted 
two rounds of trial coding in a pilot phase to evaluate the reliability of the coding frame; and (4) carried out the 
main analysis. 

Each of the two rounds of trial coding included a random sample of 40 articles. To maintain coding consistency, 
the coding was done by a single coder with a two-week gap in between, as recommended by Schreier (2012). 
After the two rounds of trial coding, some revisions were made to the coding frame, including merging, 
removing, or renaming some subcategories. Between the two rounds, the percentage of agreement was 88.51% 
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(i.e., the number of coding units on which the coder agreed divided by the total number of coded units). Thus, 
the intra-coder reliability was satisfactory.  

Figure 2 depicts the final coding frame that was used in the main analysis, which consisted of six level-one 
categories and 21 level-two subcategories. The level-one categories represent the main dimensions, and the 
level-two subcategories represent the subdimensions. The coding frame satisfied four methodological 
requirements: unidimensionality, mutual exclusiveness, exhaustiveness, and saturation (Schreier, 2012). In QCA, 
a coding unit can be coded into more than one subcategory. However, a coding unit cannot be coded to more 
than one subcategory within the same category. 

 
Figure 2: Coding frame 

4. Study Findings 
Table 1 shows the frequency and percentage of coding units coded into subcategories. The top five 
subcategories in order of frequency are user engagement (10.1%), learning effectiveness (10%), learning design 
(8.9%), learning performance (8.9%), and attitudes toward technology (5.6%). The bottom five subcategories are 
digital literacy (2.7%), learning preferences (2.7%), sociocultural barriers (2.7%), technological competence 
(2.5%), and professional development (1.9%). 

Table 1: Frequency and percentage of coding units coded into a subcategory 

Subcategory Frequency Percentage (%) 

User engagement 74 10.1% 

Learning effectiveness 73 10.0% 

Learning design 65 8.9% 

Learning performance 65 8.9% 

Attitudes toward technology 41 5.6% 

Learner demographics 35 4.8% 

User satisfaction 33 4.5% 

User collaboration 33 4.5% 
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Subcategory Frequency Percentage (%) 

User Interactions 32 4.4% 

Educator readiness 31 4.2% 

Learner motivation 29 4.0% 

Technical barriers 29 4.0% 

Instructional strategies 28 3.8% 

Assessment 27 3.7% 

Institutional barriers 24 3.3% 

Self-directed learning 21 2.9% 

Digital literacy 20 2.7% 

Learning preferences 20 2.7% 

Sociocultural barriers 20 2.7% 

Technological competence 18 2.5% 

Professional development 14 1.9% 

Total 732 100.0% 

Table 2 shows the frequency and percentage of coding units coded into a subcategory both within and across 
categories. Across categories, user experience is the largest category (23.5%), followed by learner attributes 
(22.7%), learning outcomes (18.9%), teaching and learning (16.4%), adoption barriers (10%), and educator 
preparedness (8.6%). Within individual categories, user engagement (43%), attitudes toward technology 
(24.7%), learning effectiveness (52.9%), learning design (54.2%), technical barriers (39.7%), and educator 
readiness (49.2%) were the top subcategories in the user experience, learner attributes, learning outcomes, 
teaching and learning, adoption barriers, and educator preparedness categories, respectively. 

Table 2: Frequency and percentage within and across categories 

Category Subcategory Frequency Within Category 
Percentage (%) 

Across Category 
Percentage (%) 

User experience User engagement  74 43.0%  

 User satisfaction  33 19.2%  

 User collaboration  33 19.2%  

 User Interactions  32 18.6%  

 Subtotal 172 100.0% 23.5% 

Learner attributes Attitudes toward technology 41 24.7%  

 Learner demographics  35 21.1%  

 Learner motivation 29 17.5%  

 Self-directed learning 21 12.7%  

 Digital literacy  20 12.0%  

 Learning preferences 20 12.0%  

 Subtotal 166 100.0% 22.7% 

Learning outcomes Learning effectiveness  73 52.9%  

 Learning performance 65 47.1%  

 Subtotal 138 100.0% 18.9% 

Teaching and learning Learning design  65 54.2%  

 Instructional strategies  28 23.3%  

 Assessment  27 22.5%  
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Category Subcategory Frequency Within Category 
Percentage (%) 

Across Category 
Percentage (%) 

 Subtotal 120 100.0% 16.4% 

Adoption barriers Technical barriers 29 39.7%  

 Institutional barriers 24 32.9%  

 Sociocultural barriers 20 27.4%  

 Subtotal 73 100.0% 10.0% 

Educator preparedness Educator readiness 31 49.2%  

 Technological competence 18 28.6%  

 Professional development 14 22.2%  

 Subtotal 63 100.0% 8.6% 

5. Discussion and Conclusions 
The study findings reflect nearly two decades of research topics on e-learning in EJEL, with six main categories 
emerging: (1) user experience, (2) learner attributes, (3) learning outcomes, (4) teaching and learning, (5) 
adoption barriers, and (6) educator preparedness. Within the main dimensions, there are 21 subdimensions.  

The largest main dimension is user experience, accounting for nearly a quarter of all coded units. This dimension 
encompasses learners’ and educators’ interactions with technology and learning environments across four 
subdimensions: (1) user engagement (such as behavioural and cognitive involvement in e-learning activities) 
(e.g., Cui and Coleman, 2020; Sadeck et al., 2023); (2) user satisfaction (such as subjective evaluation of e-
learning experience) (e.g., Cação, 2017; Wolverton et al., 2020); (3) user collaboration (such as group-based 
collaborative learning) (e.g., Barber and King, 2016; Cronje and van Zyl, 2022; Straková and Cimermanová, 2018); 
and (4) user interactions (such as learner-learner and learner-instructor interactions) (e.g., Elizondo-Garcia and 
Gallardo, 2020; Xiu and Thompson, 2020). Among these, user engagement is the largest subdimension.  

The second largest main dimension is learner attributes, accounting for just under a quarter of all coded units. 
This dimension captures learners’ characteristics across six subdimensions: (1) attitudes toward technology 
(such as beliefs or feelings about digital tools) (e.g., Al Arif et al., 2024; Chan et al., 2015; Fauzi et al., 2021); (2) 
learner demographics (such contextual factors as cultural background and prior experience) (e.g., Chaw and 
Tang, 2023; Kurtz et al., 2022; Luef et al., 2019); (3) learner motivation (such as intrinsic or extrinsic drivers for 
engagement) (Berestova et al., 2022; Eltahir and Babiker, 2024; Valdez and Maderal, 2021); (4) self-directed 
learning (such as initiative and responsibility for one's own learning) (e.g., Adinda and Mohib, 2020; Akinyi et al., 
2024; Sadeck et al., 2023); (5) digital literacy (such as competence and proficiency in technology) (e.g., Hall et 
al., 2013; Kwiatkowska and Wiśniewska-Nogaj, 2022; Tang and Chaw, 2016); and (6) learning preferences (such 
as preferred modes of learning) (e.g., Al-Azawei and Lundqvist, 2015; Chaw and Tang, 2023; Garthwait, 2014). 
Among these, attitudes toward technology is the largest subdimension. 

The third largest main dimension is learning outcomes, accounting for nearly one-fifth of all coded units. This 
dimension evaluates results from the learning process across two subdimensions: (1) learning effectiveness 
(such as perceived quality and goal attainment of the learning process) (e.g., Bentley et al., 2012; Oluwadele et 
al., 2024; Tang and Chaw, 2016) and (2) learning performance (such quantifiable achievements as test scores 
and completion rates) (e.g., Cui and Coleman, 2020; Eltahir and Babiker, 2024; Kurtz et al., 2022). Both 
subdimensions are largely comparable in size. 

The fourth largest main dimension is teaching and learning, accounting for just over one-sixth of all coded units. 
This dimension examines the planning, execution, and evaluation of learning delivery across three 
subdimensions: (1) learning design (such as learning outcomes, activities, and resources) (e.g. Adinda and Mohib, 
2020; Elizondo-Garcia and Gallardo, 2020; Oluwadele et al., 2024); (2) instructional strategies (such as 
pedagogical approaches for learning delivery) (e.g., Barber and King, 2016; Charbonneau-Gowdy and Galdames, 
2024; Cui and Coleman, 2020); and (3) assessment (such as formative and summative evaluation methods) (e.g., 
Dominguez-Figaredo et al., 2022; Nakayama et al., 2010; Valdez and Maderal, 2021). Among these, learning 
design is the largest subdimension. 
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The fifth largest main dimension is adoption barriers, accounting for about one-tenth of all coded units. This 
dimension highlights the challenges and obstacles that can hinder e-learning adoption across three 
subdimensions: (1) technical barriers (such as technology infrastructure and internet access) (e.g., Ahmed et al., 
2018; Berestova et al., 2022; Weber et al., 2014); (2) institutional barriers (such as organisational policies and 
resource allocation) (e.g., Delgaty, 2017; MacKeogh and Fox, 2009; Roushan et al., 2016); and (3) sociocultural 
barriers (such as cultural or societal norms) (e.g., Ahmed et al., 2018; Charbonneau-Gowdy, 2018; Eppard et al., 
2021). Among these, technical barriers is the largest subdimension.  

The sixth largest main dimension is educator preparedness, accounting for just under one-tenth of all coded 
units. This dimension examines the capacities needed for effective e-learning adoption across three 
subdimensions: (1) educator readiness (such as willingness, confidence, and openness to adopt technology) 
(e.g., Greener and Wakefield, 2015; Kyalo and Hopkins, 2013; MacKeogh and Fox, 2009); (2) technological 
competence (such as proficiency with digital tools) (e.g., Almpanis, 2015; Greener and Wakefield, 2015; Kyalo 
and Hopkins, 2013); and (3) professional development (such as training programmes and continuous learning 
opportunities) (e.g., Almpanis, 2015; Greener and Wakefield, 2015; Kyalo and Hopkins, 2013). Among these, 
educator readiness is the largest subdimension.  

In conclusion, the study findings help meet the research objective and fill in the research gap with a more 
extensive and up-to-date synthesis of research topics on e-learning. These findings indicate the areas that have 
received greater attention and those that may be further explored for a deeper understanding of the digital 
transformation of learning, from its design, planning, and implementation to continuous improvement. In 
addition, as technology advances and learners' digital literacy improves, it may be necessary to revisit some well-
researched areas for updates in today’s educational, technological, and sociocultural context. 
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