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This study analyses the influence of the Learning Management Sys-

tem (LMS) on learning effectiveness through bibliometric analysis KEY WORDS
over the past 5 years. Using Scopus and VOSViewer data, this study
explores publication trends, journal and author contributions, and
key topics in LMS research. Results show increased publications, with
a peak of 219 documents in 2023. IEEE Access is the leading journal,
and Computer Science dominates with 23.1% of publications. Two
main clusters with 15 topics were identified, “Learning System” being
the focus. This research provides a comprehensive insight into the de-
velopment of LMS in modern education and potential directions for
future studies, contributing to the understanding of the role of LMS in
improving the quality of education in the digital era.
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INTRODUCTION

Digital transformation has reshaped numerous fields, with education experiencing profound chan-
ges in recent years. As technology advances, educational systems are increasingly compelled to innova-
te, shifting from traditional to digital modes of learning that accommodate modern educational needs
(Animashaun et al., 2024). At the forefront of this transition, Learning Management Systems (LMS)
have emerged as essential tools that provide centralised platforms for educational content, streamline
course administration, and foster student engagement within virtual and blended learning environments
(Pedro & Teixeira, 2021). LMS platforms allow institutions to move beyond the physical constraints of
traditional classrooms, extending learning opportunities in flexible, scalable ways that enhance access,
participation, and the overall quality of instruction (Abad-Segura et al., 2020).

The swift evolution of information and communication technologies (ICT) has transformed edu-
cational practices worldwide. As highlighted by studies such as from Anastasopoulou et al. (2024), the
increasing pervasiveness of ICT in educational systems has prompted institutions to adapt by adopting
digital tools to support, enhance, and expand their instructional quality. This shift has supported the
inclusion of digital content in curricula and required educators and administrators to reconsider peda-
gogical approaches and content delivery. Integrating LMS into educational settings has become essential
for maximising learning potential, fostering interactivity, and advancing educational digitalisation (Rat-
naningsih et al., 2024).

LMS are software applications designed to manage, deliver, and track e-learning and blended
courses, addressing the growing demand for flexible and accessible learning options (Holmes et al.,
2018). These highly adaptable systems support various instructional methodologies that allow students
to engage in asynchronous learning activities from diverse locations and at their own pace (Abdullahi et
al., 2019). This flexibility is particularly valuable in accommodating learners with differing needs, geo-
graphic limitations, or scheduling conflicts, thereby democratising access to quality education. Accor-
ding to Mostafa and Alghamdi (2022), LMS foster critical thinking and personal expression by providing
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environments where learners can interact, collaborate, and innovate. The COVID-19 pandemic notably
accelerated this shift, as institutions worldwide rapidly adopted LMS to sustain educational continuity
during lockdowns, underscoring LMS’s pivotal role in modern education (Mishra et al., 2020).

LMS platforms are generally equipped with tools for course management, content delive-
ry, interactive communication (e.g., chat, forums), and assessment. These features make LMS
indispensable for enhancing engagement, providing structured and meaningful feedback, and
enabling collaborative learning experiences that bridge the gap between in-person and remote
learning environments. Studies (Sanusi et al., 2019) have shown that LMS can positively impact
student engagement, with interactive tools encouraging greater participation and collaboration.
Furthermore, LMS improve accessibility by enabling students with diverse learning needs to en-
gage with course material without restrictions, thereby fostering an inclusive learning environ-
ment. Such capabilities make LMS an essential component of modern education, especially as
institutions shift towards hybrid and flexible learning models.

Adopting LMS has numerous advantages, including enhanced student engagement, grea-
ter accessibility, and the incorporation of multimedia elements that aid comprehension and re-
tention (Mostafa & Alghamdi, 2022). Additionally, LMS offer features for collaborative learning,
such as discussion forums, assignment modules, and group project tools, which facilitate com-
munication between students and instructors (Muhisn et al., 2022). However, implementing LMS
also presents challenges, such as the time-intensive nature of creating and managing digital con-
tent, which can place additional demands on educators. Technical challenges, including device
compatibility issues and variable internet connectivity, can also affect students’ equitable access
to LMS, posing barriers particularly for learners in regions with limited digital infrastructure
(Ratnaningsih et al., 2024; Saroia & Gao, 2019).

While extensive research has explored the benefits and implementation of LMS, significant
gaps remain in understanding LMS effectiveness, especially in the context of post-2019 develop-
ments shaped by the COVID-19 pandemic. Earlier research, such as Prahani et al. (2022), provi-
des broad overviews of LMS applications in e-learning, online education, and distance learning.
However, there is a need for updated analyses that examine recent trends in LMS adoption, usage
patterns, and impact on learning outcomes. Furthermore, studies that identify best practices
for LMS implementation across hybrid, remote, and personalised learning models are limited,
highlighting an essential area for continued exploration in LMS research.

This study conducts a bibliometric analysis of Learning Management System (LMS)-focu-
sed research from 2019 to 2024 using Scopus and VOSviewer databases, examining publication
trends, key journals, authors, thematic clusters, and emerging areas within LMS research to pro-
vide a comprehensive understanding of LMS’s role in enhancing learning outcomes. It specifi-
cally addresses how the adoption of LMS has impacted learning effectiveness in recent years,
identifying trends, challenges, and best practices while uncovering critical factors contributing to
LMS effectiveness, evolving needs in digital education, and potential areas for optimisation and
innovation in LMS utilisation.

By focusing on recent trends that may not have been explored in earlier analyses, the stu-
dy contributes to understanding contemporary LMS strategies and their role in addressing di-
gital education challenges. The findings will benefit educators and administrators in aligning
LMS implementations with evolving post-pandemic educational strategies. Additionally, insights
from this study can guide policymakers and technology developers in identifying critical factors
for successful LMS design and deployment, supporting innovations that further integrate LMS
into the digital educational landscape (Gavinolla et al., 2022).

METHOD

This study utilises a dual methodological approach, combining PRISMA guidelines for sys-
tematic literature reviews with bibliometric analysis to identify and interpret key LMS research
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trends. PRISMA’s structured selection criteria ensure a rigorous and transparent review process,
while bibliometric analysis highlights thematic clusters and publication trends, providing a
comprehensive overview of LMS research. However, relying exclusively on the Scopus database
may limit the generalizability of findings, as studies from other databases are excluded. Addi-
tionally, the study’s emphasis on citation counts could bias the dataset toward more widely re-
cognised studies, potentially overlooking recent but lower-cited research that may offer valuable
insights (Sumardi et al., 2021).

The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) seen
in Figure 1 as guidelines were followed to ensure a structured, transparent, and reproducible
process in identifying, screening, and analysing relevant studies on Learning Management Sys-
tems (LMS) effectiveness (Liberati et al., 2009). This systematic approach allowed for a rigorous
evaluation of recent literature to provide insights into LMS’s role in enhancing educational out-
comes over the past five years.
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Data were primarily sourced from the Scopus database, known for its extensive coverage
of peer-reviewed literature, particularly in educational technology and LMS studies (Kraleva et
al., 2019). Using the keywords "Learning Management System (LMS)” and ”Effectiveness,” the
search captured studies that directly address the impact of LMS on learning outcomes. The search
parameters were limited to articles published between 2019 and 2024 to ensure that the analysis
reflects recent developments in LMS research (Mostafa & Alghamdi, 2022). This scope aimed to
capture trends, challenges, and innovations in LMS use, mainly as education increasingly relies
on digital learning tools.

Inclusion and exclusion criteria were set to ensure the relevance and quality of the selected
studies, aligning with systematic review guidelines (Higgins & Green, 2011). Inclusion Criteria
include studies from 2019 to 2024 to ensure the relevance of the findings. The document type is
limited to peer-reviewed journal articles to guarantee the rigour of the research. Accessibility is
prioritised for open-access articles, allowing unrestricted access to the details and results of the
studies (Saputro et al., 2021). Exclusion Criteria are set to omit conference proceedings, book
chapters, and non-peer-reviewed sources, focusing solely on high-quality, rigorously vetted re-
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search (Rahmi et al., 2024).

The study selection process involved three phases to filter and narrow down the literature
systematically. During the Identification phase, the initial Scopus search yielded 12,283 articles,
providing a comprehensive overview of the potential literature on LMS effectiveness (Prahani et
al., 2022). In the Screening phase, by applying the defined inclusion and exclusion criteria, the
dataset was reduced to 839 articles, ensuring a focus on the most relevant studies (Peirats Chacén
et al., 2019). Finally, the Eligibility Check involved a manual selection that refined the dataset by
selecting articles with at least 20 citations to ensure a focus on influential research, resulting in
132 articles that formed the basis for the analysis (Mishra et al., 2020).

Key data were systematically extracted from each article to support a detailed analysis. Ext-
racted information included authorship, publication year, journal, study objectives, methodolo-
gies, and findings specific to LMS effectiveness (Gavinolla et al., 2022). This structured extraction
enabled a thematic analysis, identifying trends and insights across the selected studies (Muhisn
et al., 2022).

A bibliometric analysis was conducted on the final dataset using VOSviewer, a tool for vi-
sualising connections within research data, which highlighted publication patterns, thematic
clusters, and keyword relationships, thus allowing for an in-depth understanding of research
trends in LMS (Van Eck & Waltman, 2010). Key metrics analysed included publication frequency,
which examined annual publication numbers to reveal trends in LMS research interest. Top jour-
nals were identified to highlight key sources of high-quality LMS research (Mostafa & Alghamdi,
2022). Influential authors were analysed to help identify key researchers in the field. Main themes
such as learning outcomes, engagement, and user satisfaction were mapped to provide insights
into central themes in LMS research (Saputro et al., 2021). This structured data collection and
analysis approach facilitated a comprehensive review of recent LMS studies, enhancing the un-
derstanding of how LMS technology supports and impacts learning effectiveness.

RESULT AND DISCUSSION

This section will present the findings of our analysis, followed by a brief explanation of the
data. At the end of this section is an analysis of the findings, which compares the findings of this
study with those of previous relevant studies.

A. The result of the study

Figure 2 provides a ranking of journals most actively publishing research on the effective-
ness of Learning Management Systems (LMS). The data reveals that IEEE Access leads signifi-
cantly, publishing 21 documents on LMS effectiveness in 2023 alone. This journal’s prominence
in LMS research suggests its role as a preferred platform for studies that blend educational te-
chnology with applied research, which may include empirical studies, theoretical models, and
innovative applications of LMS in academic settings.

The number of LMS-focused articles in IEEE Access aligns with its interdisciplinary ap-
proach, especially given its focus on computing and engineering technologies applied to educati-
on. The figure also indicates a preference for journals with a technology and engineering orienta-
tion among researchers exploring LMS effectiveness. These findings underscore the importance
of IEEE Access as an influential source for researchers and practitioners in educational techno-
logy, providing critical insights and advancements that drive LMS applications in diverse educa-
tional contexts.

Moreover, figure 3 below identifies the top contributors to LMS research on Scopus by pub-
lication volume, specifically highlighting Gomes, Osco, Ramos, Liesenberg, and Goncalves. This
concentrated contribution from a few researchers indicates their substantial influence and on-
going dedication to the field. Gomes for instance, has consistently contributed high-impact stu-
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dies that explore LMS implementation, effectiveness, and integration within institutional con-
texts.

Figure 2 Journals most aligned with the research theme
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Moreover, figure 3 below identifies the top contributors to LMS research on Scopus by pub-
lication volume, specifically highlighting Gomes, Osco, Ramos, Liesenberg, and Goncalves. This
concentrated contribution from a few researchers indicates their substantial influence and on-
going dedication to the field. Gomes for instance, has consistently contributed high-impact stu-
dies that explore LMS implementation, effectiveness, and integration within institutional con-
texts.

Figure 3 Authors with the most contributions
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Regarding the articles’ authors, most have each contributed foundational work that has
helped define key challenges, implementation strategies, and evaluation frameworks for LMS.
Their publications cover a range of critical issues, from system usability and learning engagement
to the technological infrastructure necessary for LMS deployment. This clustering of prolific aut-
hors also points to collaborative networks and shared research agendas that help push the kno-
wledge boundaries in LMS, reflecting the interconnected nature of LMS research as it grows in
scope and complexity.
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Figure 4 Subject areas related to the theme
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The distribution of subject areas, shown in Figure 4, reveals that "Computer Science” do-
minates with 23.1% of publications, followed closely by "Engineering” at 18.5%, and smaller per-
centages across disciplines like "Social Sciences” and "Education.” The strong representation of
Computer Science and Engineering reflects LMS’s foundation in digital and computational te-
chnologies, underscoring the importance of technical innovations in LMS development. This
subject distribution indicates that LMS research is primarily technical, focusing on system de-
sign, functionality, and algorithmic advancements to improve learning outcomes. The smaller
proportions within Social Sciences and Education highlight LMS’s interdisciplinary nature, whe-
re research on user interaction, cognitive engagement, and educational impact complements the
technical aspects. The figure also implies that, while LMS research is heavily technology-focused,
there is room for more contributions from pedagogical and psychological perspectives to address

holistic educational experiences.

Figure 5 Potential topics based on theme
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Figure 6 Main topics based on theme (clusters)
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The density visualisation from VOSviewer (see figure 5) prominently illustrates that "Lear-
ning Systems” constitute a well-established research area within Learning Management Systems
(LMS), with considerable literature focusing on LMS frameworks, their roles in educational sys-
tems, and their essential functionalities. This suggests that a robust foundation has been laid in
understanding how LMS can support educational delivery. Nearby clusters around "e-learning,”
"machine learning,” and "deep learning” indicate emerging research interests in integrating ad-
vanced technologies to enhance LMS functionalities, such as personalised learning pathways and
analytics for optimising learning experiences. However, the visualisation also highlights unde-
rexplored areas, such as adaptive learning technologies and specific applications across different
educational levels, which present opportunities for future research. These gaps suggest potential
for studies on how adaptive algorithms can create responsive LMS platforms, using multimodal
learning analytics and developing more inclusive and accessible LMS platforms. Addressing these
could bridge formal education with vocational and lifelong learning needs, thus enhancing the
overall impact of LMS in diverse learning environments.

Next, figure 6 presents a cluster analysis, dividing key LMS research themes into two main
clusters: the red and green clusters. The red cluster, including keywords like “article,” “human,”
“e-learning,” “adult,” “male,” and “female,” points to research themes associated with human-cent-
red approaches to LMS, including demographic considerations, e-learning design, and user en-
gagement across various learner profiles. This cluster emphasises LMS’s role in user experience,
engagement, and accessibility, suggesting a focus on the human factors essential to successful
LMS implementation and use.

” «

The green cluster, with terms like “learning system,” “deep learning,” “machine learning,’
“learning algorithms,” “forecasting,” “decision-making,” and “convolutional neural networks,” re-
presents a more technical focus on advanced methodologies for LMS. This cluster suggests a
significant interest in applying machine learning and artificial intelligence to LMS, aiming to
create adaptive learning environments that respond to students’ needs in real-time. These the-
mes indicate a trajectory toward LMS that can deliver content and analyse student behaviour and
outcomes, potentially guiding instructional strategies. The existence of these two clusters de-
monstrates the dual focus in LMS research, balancing human-centric design with technological
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The last finding of the study in Figure 7 categorises the publication origins of LMS research
articles grouped into four primary clusters. Cluster 1 (red) includes Canada, Italy, Japan, Sau-
di Arabia, Spain, and the United States, indicating these countries as dominant contributors to
LMS research. This cluster’s prominence suggests that institutions in these regions have robust
infrastructure and resources for educational technology research, likely driven by significant in-
vestments in digital education and a policy environment conducive to LMS implementation.

Figure 7 Countries of publication origin
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Cluster 2 (green), comprising Australia, South Korea, and Vietnam, signifies an emerging
focus on LMS within Asia-Pacific, potentially fuelled by regional educational reforms and the
shift toward online learning during and after the COVID-19 pandemic. Cluster 3 (blue) includes
China, Hong Kong, and the United Kingdom, indicating these countries’ significant contributi-
ons. China and the UK are particularly active in integrating LMS technologies into their national
educational systems.

This clustering highlights geographic differences in research focus and volume. It suggests
that LMS research is a globally shared priority, with variations in approach influenced by regional
educational needs, technology access, and policy frameworks. The broad international interest in
LMS effectiveness underscores its critical role in transforming education, providing insights that
can guide institutions worldwide as they adopt and optimise LMS solutions.

B. The discussion of the findings

This study provides an in-depth understanding of the trends and developments in Lear-
ning Management Systems (LMS) research over the past five years (2019-2024). The findings re-
veal a significant rise in publications, peaking in 2023 with 219 documents, indicating the growing
attention among researchers toward the potential of LMS in digital learning environments. This
acceleration is primarily attributed to the COVID-19 pandemic, which forced educational institu-
tions to rapidly transition to online learning models.

LMS has evolved from an essential management tool to a comprehensive platform inte-
grating advanced technologies such as adaptive analytics and machine learning algorithms to
enhance learning outcomes (Ioannou-Sougleridi et al., 2024). This study identifies two primary
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research focuses: the technological advancement of LMS functionalities and a user-centric ap-
proach prioritising engagement and accessibility (Pramono, 2023). This dual emphasis presents
significant opportunities to align technological innovation with pedagogical needs, ensuring
LMS remains efficient and inclusive (Subiyantoro et al., 2024).

The dominance of LMS research in Computer Science (23.1%) and Engineering (18.5%)
underscores its technological foundations, particularly in developing system architecture, algo-
rithms, and interfaces for adaptive learning. Concurrently, Social Sciences and Education contri-
butions emphasise the pedagogical dimensions of LMS, including user engagement, curriculum
design, and the evaluation of learning effectiveness. This multidisciplinary approach is crucial for
creating LMS platforms that address global educational challenges, supporting formal education,
professional training, and lifelong learning.

The thematic analysis revealed two key clusters in LMS research: human-centred and te-
chnology-driven approaches. The human-centred cluster highlights the importance of user expe-
rience, satisfaction, and accessibility, exploring how LMS can cater to diverse learners from va-
rying socio-economic and cultural backgrounds. This aligns with the broader goal of creating
inclusive learning environments (Lyon et al., 2020). Conversely, the technology-driven cluster
integrates adaptive algorithms, machine learning, and real-time analytics into LMS to deliver
personalised and data-driven learning experiences (Sepeng & Moleko, 2024). These clusters form
a holistic framework, balancing technological advancements with pedagogical relevance.

Geographically, LMS research is predominantly led by North America, Europe, and Asia-Pa-
cific. The United States and Europe emphasise technological innovation, supported by advanced
digital infrastructure and educational policies. Meanwhile, Asia-Pacific countries like South Ko-
rea and Australia focus on scalable LMS solutions to accommodate larger student populations.
These regional priorities reflect varying needs, with developed regions prioritising advanced fea-
tures and developing regions emphasising accessibility and scalability. This geographic distribu-
tion highlights the potential for cross-regional collaboration, combining technical expertise with
local adaptations to create more inclusive and context-responsive LMS platforms.

Despite the significant benefits of LMS, its implementation faces several challenges. Te-
chnical limitations, such as inadequate digital infrastructure and internet access, remain barriers
in many developing countries. Developing suitable learning content is often time-consuming
and resource-intensive for educational institutions (Hassan & Hassan, 2023). These limitations
require increased investment in technology infrastructure and comprehensive training for educa-
tors to optimise LMS usage. Furthermore, the integration of emerging technologies like artificial
intelligence, virtual reality (VR), and augmented reality (AR) into LMS is still limited due to high
costs and implementation complexity (Mohamed, 2024). Future research must explore ways to
incorporate these technologies effectively to enhance the learning experience.

The findings carry essential theoretical and practical implications. Theoretically, this study
enriches the understanding of how LMS can improve learning effectiveness by integrating te-
chnological and pedagogical approaches. Practically, it guides educational institutions in adop-
ting LMS as a core learning tool. Institutions can leverage these insights to develop more in-
teractive and personalised LMS platforms, utilising adaptive analytics and multimedia content.
Training educators in LMS can also address technical challenges and enhance system efficiency,
fostering a flexible and supportive learning environment.

This research also identifies several directions for future studies. Longitudinal research is
necessary to evaluate the long-term impact of LMS on learning outcomes, particularly as educa-
tional needs and technological capabilities evolve. Interdisciplinary studies combining pedagogi-
cal theory with technical innovations could yield LMS platforms that are not only advanced but
also pedagogically sound. Future research should also focus on integrating emerging technologies
like AI, VR, and AR to create immersive and personalised learning environments. Furthermore,
developing inclusive LMS platforms that address diverse socio-economic and cultural needs re-
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mains a critical area for exploration.

In conclusion, this discussion emphasises the critical role of LMS in transforming digital
education. By combining technological advancements with inclusive pedagogical approaches,
LMS holds significant potential to support more effective and personalised learning experiences.
This study contributes substantially to the LMS literature, providing new insights into its trends
and future possibilities while offering strategic recommendations for research and implementa-
tion. Global collaboration and multidisciplinary approaches will be instrumental in accelerating
the development of LMS as a cornerstone of 21st-century education.

CONCLUSION

This study highlights the growing importance of Learning Management Systems (LMS) in
modern education, driven by post-COVID-19 digital adoption and the demand for flexible lear-
ning environments. A bibliometric analysis of research from 2019 to 2024 reveals increased pub-
lication volume, prominent journals like IEEE Access, and contributions from Computer Science
and Education. Key findings show a dual focus on human-centered themes—engagement, acces-
sibility, and inclusivity—and machine-learning topics like adaptive learning and personalized
assessments. Geographically, North America, Europe, and Asia-Pacific lead LMS research, with
opportunities for greater regional diversity and collaboration.

This study emphasizes that successful LMS implementation depends on robust institutio-
nal support, adequate infrastructure, and comprehensive user training, enhanced by interactive,
multimedia-rich content to foster engaging learning environments. While the reliance on the
Scopus database highlights the need for broader data sources in future research, underexplo-
red areas such as Al-driven assessments, VR/AR integration, and the long-term impacts of LMS
merit further investigation. Interdisciplinary collaboration between educators and technologists
is essential to develop LMS that are both pedagogically robust and technologically advanced,
addressing diverse learner needs in a digitalizing world. The findings offer valuable insights for
aligning digital tools with modern educational demands, benefiting educators, administrators,
and policymakers.
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