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The growing adoption of digital learning environments has intensified interest in 
learning analytics as a means of understanding student behaviour and improving 
educational decision-making in higher education. Despite the increasing volume of 
studies in this field, a clear picture of its global research development remains limited. 
This study examines the research landscape of learning analytics in higher education 
through a bibliometric analysis of publications indexed in the Scopus database from 
2015 to 2025. Following a multi-stage screening process based on publication year, 
document type, language, and accessibility, 479 open-access journal articles were 
selected for analysis. Bibliometric mapping was conducted using Scopus metadata and 
VOSviewer to identify publication trends, influential contributors, collaboration 
networks, and thematic patterns. The results indicate a consistent rise in publication 
output over the past decade, reflecting expanding scholarly attention to data-driven 
learning practices. Research activity is largely concentrated in several productive 
countries and leading academic journals, with collaboration networks centred around 
a few dominant institutions. Keyword analysis reveals a shift from basic descriptive 
analytics toward predictive modelling, artificial intelligence, student engagement, and 
ethical issues related to data use. These findings offer a clearer understanding of the 
field’s intellectual structure and may serve as a reference for future research and policy 
development in learning analytics. 
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1. Introduction 

Higher education has undergone substantial digital transformation over the last decade. 
Learning management systems, virtual classrooms, online assessments, and educational platforms 
now generate vast amounts of learner data at a scale that was difficult to imagine only a few years 
ago. Every click, submission, discussion post, and interaction leaves a digital trace that can be 
captured and analysed. Universities no longer operate solely as knowledge-delivery institutions; 
increasingly, they function within data-rich ecosystems where teaching and learning processes are 
continuously mediated by digital technologies. This shift accelerated during and after the COVID-19 
period, when online and hybrid learning became normalized across many countries (Bond et al., 
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2021; Crawford et al., 2020). As digital infrastructures expanded, so did interest in extracting 
meaningful patterns from educational data to support instructional improvement, student success, 
and institutional planning. Within this context, Learning Analytics has gained considerable scholarly 
attention as a research domain concerned with understanding learning processes through data-
driven approaches (Long & Siemens, 2011.; Viberg et al., 2018). 

Learning analytics is commonly defined as the measurement, collection, analysis, and reporting 
of data about learners and their contexts for the purpose of understanding and optimizing learning 
and the environments in which it occurs (Long & Siemens, 2011). While the definition appears 
straightforward, the field itself is highly interdisciplinary, drawing from education, computer science, 
data science, psychology, and human-computer interaction. Its applications in higher education are 
wide-ranging. Institutions use analytics to monitor engagement, identify at-risk students, improve 
retention, personalize feedback, and support evidence-based academic decision-making (Alonso-
Fernández et al., 2019; Ifenthaler & Yau, 2020; Lim et al., 2021). The appeal of learning analytics lies 
not merely in prediction but in intervention—using data to act before academic difficulties become 
irreversible. For universities facing growing pressure to improve completion rates and student 
outcomes, such capabilities are increasingly attractive. At the same time, the adoption of analytics 
introduces complex challenges, including algorithmic bias, data governance, privacy, and questions 
about how data should inform pedagogical decisions (Tsai et al., 2019). These tensions make learning 
analytics not only a technical domain but also a deeply educational and ethical one. 

Research in learning analytics has diversified rapidly. Early studies focused largely on descriptive 
analytics, often examining learner behavior through dashboards or LMS logs. Over time, the field 
moved toward predictive modeling and increasingly sophisticated analytical techniques. Machine 
learning models are now widely used to predict student performance, dropout risk, and learning 
trajectories (Aldowah et al., 2019; Viberg et al., 2020). Another strong research stream examines 
student engagement, particularly behavioral, emotional, and cognitive engagement in online 
environments (Matcha et al., 2020). Early warning systems have also become more prevalent, 
enabling institutions to identify students needing academic support before failure occurs. More 
recently, the rise of generative AI and advanced predictive systems has further expanded the field, 
opening possibilities for adaptive learning and personalized educational pathways. Yet technological 
progress has also intensified debate around ethics. Questions surrounding transparency, fairness, 
consent, and surveillance have moved from the margins to the center of scholarly discussion (Alalawi 
et al., 2025; Holmes et al., 2022; Shibani et al., 2020). This growing complexity reflects the global 
expansion of learning analytics research, with contributions increasingly coming from North America, 
Europe, Asia, and Australia. 

Given the rapid expansion of publications, bibliometric approaches have become useful for 
mapping the intellectual structure of this field. Several review studies have attempted to synthesize 
learning analytics research through systematic reviews and bibliometric analyses. Existing studies 
have examined publication growth, influential authors, keyword trends, and citation structures to 
understand how the field has evolved (Engrini et al., 2026; Leitner et al., 2017; Pardo & Teasley, 
2014). Some reviews focused on methodological trends, particularly the increasing use of machine 
learning and predictive analytics, while others explored collaboration networks and thematic 
clusters. These studies have contributed to a broader understanding of research development, but 
they also reveal certain limitations. Many earlier bibliometric studies relied on datasets collected 
before the post-pandemic acceleration of digital learning. Several included learning analytics across 
all educational levels, making it difficult to isolate patterns specific to higher education. In some 
cases, analyses emphasized publication counts and citations while offering limited exploration of 
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thematic evolution over time. As a result, although existing reviews provide useful snapshots, they 
do not fully capture the most recent structural shifts within the field. 

This limitation becomes more pronounced when considering the research landscape between 
2023 and 2025. The emergence of generative AI, large language models, and increasingly 
sophisticated adaptive learning systems has reshaped how educational data can be interpreted and 
used. Research published before this period could not account for these developments. A second 
issue concerns geographical representation. Global collaboration in learning analytics is often 
discussed, yet detailed mapping of inter-country collaboration patterns remains underexplored, 
particularly in identifying dominant research hubs and peripheral contributors. A third gap relates to 
thematic evolution. Earlier studies frequently identified static keyword clusters but rarely examined 
how research themes have shifted from descriptive analytics toward predictive, adaptive, and AI-
driven paradigms. Finally, despite higher education being one of the primary application domains of 
learning analytics, many bibliometric studies treat education as a broad category rather than 
investigating higher education as a distinct ecosystem with unique institutional, pedagogical, and 
governance characteristics. These gaps suggest the need for a more updated and focused 
bibliometric analysis that captures both structural and thematic changes in the field. 

Against this background, the present study offers a focused bibliometric mapping of global 
research on learning analytics in higher education using Scopus-indexed publications from 2015 to 
2025. Unlike earlier studies, this work concentrates specifically on higher education and incorporates 
recent literature produced during the rapid expansion of AI-driven educational technologies. The 
analysis maps publication growth, influential countries, leading journals, citation structures, 
collaboration networks, and keyword co-occurrence patterns to identify emerging research 
trajectories. By combining bibliometric indicators with network visualization, this study seeks to 
provide a clearer picture of the field’s intellectual structure and evolving thematic directions. The 
findings are expected to contribute not only to scholarly understanding of learning analytics but also 
to future research agendas, institutional strategy, and policy discussions concerning the responsible 
use of educational data in higher education. 
 
2. Methodology  

This study employed a bibliometric research design to examine the global development of 
research on learning analytics in higher education. Bibliometric analysis was selected because it 
enables systematic mapping of scientific publications, allowing researchers to identify publication 
trends, citation patterns, collaboration networks, and thematic developments within a research field 
(Donthu et al., 2021; Zupic & Čater, 2015). To support knowledge mapping and visualization, this 
study combined bibliometric performance analysis with science mapping techniques using 
specialized bibliometric software (Aria & Cuccurullo, 2017). Bibliographic data were retrieved from 
the Scopus database due to its broad coverage of peer-reviewed journals and reliable metadata, 
making it suitable for bibliometric studies in interdisciplinary fields such as Learning Analytics (Baas 
et al., 2020). The search was conducted using the TITLE-ABS-KEY field with the query TITLE-ABS-KEY 
(“learning analytics” AND “higher education”). The keyword learning analytics represented the core 
research domain, while higher education was used to focus the search on universities and tertiary 
institutions. 

A PRISMA-inspired screening procedure was adopted to ensure transparency and reproducibility 
in the article selection process. Although the PRISMA 2020 framework was originally developed for 
systematic reviews and meta-analyses, its structured stages—identification, screening, eligibility, and 
inclusion—provide a useful framework for documenting article selection in bibliometric studies (Page 
et al., 2021). The screening process is illustrated in Figure 1. The initial search identified 2,028 records. 
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After limiting publications to the period 2015–2025, the dataset decreased to 1,734 records. Only 
journal articles were retained, reducing the dataset to 736 records. After filtering for English-
language publications, 714 records remained. The open-access filter further reduced the dataset to 
479 records. a result, 479 articles were included in the final analysis. 

 

 
Fig. 1. PRISMA flow  

 
The selected records were exported in CSV format, including bibliographic metadata, abstracts, 

author keywords, affiliations, citations, and references. The dataset was cleaned to reduce 
inconsistencies in author names, keywords, and institutional affiliations. Data analysis focused on 
annual publication trends, citation analysis, co-authorship patterns, country collaboration, source 
analysis, and keyword co-occurrence to identify research productivity, intellectual influence, and 
thematic developments within the field. Bibliometric mapping and visualization were conducted 
using Vosviewer (Van Eck & Waltman, 2010). The software was used to generate co-authorship, 
citation, and keyword co-occurrence networks. The full counting method was applied, with a 
minimum keyword occurrence threshold of 5. In the visualization maps, larger nodes indicate greater 
productivity or influence, while stronger links represent closer relationships among bibliometric 
units. 
      
3. Results  
3.1 Publication Characteristics and Growth Trends 

The final dataset consisted of 479 journal articles related to learning analytics in higher education 
published between 2015 and 2025. These publications were retrieved from the Scopus database 
through a structured search strategy and screened using a PRISMA-inspired procedure to ensure 
consistency and relevance, as presented in Figure 1. Only peer-reviewed, English-language, open-
access journal articles specifically related to learning analytics in higher education were included in 
the final dataset. The subject area distribution reflects the interdisciplinary nature of learning 
analytics research. The largest share of publications was classified under Social Sciences (38.7%), 
followed by Computer Science (27.0%). This distribution suggests that learning analytics is shaped by 
both pedagogical and computational perspectives. Additional contributions from Engineering (7.0%), 
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Psychology (5.6%), and Business, Management, and Accounting (3.0%) indicate that the field 
increasingly draws from multiple disciplinary traditions, including behavioral sciences, technical 
modeling, and institutional management. Smaller contributions from mathematics, decision 
sciences, health-related disciplines, and humanities further reinforce the broad intellectual reach of 
this research area. 

Publication output showed a strong upward trajectory over the eleven-year period, although 
growth was not strictly linear. Three distinct development phases can be identified. The early stage 
(2015–2018) was marked by relatively limited publication activity, growing gradually from 6 articles 
in 2015 to 18 articles in 2018. During this phase, learning analytics was still consolidating its 
conceptual and methodological foundations within higher education research. A more pronounced 
expansion occurred during the growth stage (2019–2022). Publications increased from 32 articles in 
2019 to 52 in 2020, indicating rapidly growing scholarly interest. This surge coincided with the large-
scale digital transformation of higher education, particularly during the COVID-19 pandemic, when 
institutions worldwide adopted online and hybrid learning environments. The widespread use of 
learning management systems and digital platforms generated substantial educational data, creating 
favorable conditions for analytics-driven research. Although publication output declined slightly to 
45 articles in 2021, the upward trend resumed in 2022 with 57 publications. 

 
Fig. 2. Annual Distribution of Scopus-Indexed Publications on Learning Analytics in Higher Education 

(2015–2025) 
 

The acceleration stage (2023–2025) displayed the most substantial expansion. Research output 
rose sharply to 81 publications in 2023, decreased modestly to 72 in 2024, and reached its highest 
level in 2025 with 94 publications. This rapid increase suggests that learning analytics has evolved 
from an emerging niche into a mature and fast-growing research domain. The acceleration observed 
after 2022 appears closely linked to the increasing integration of artificial intelligence, predictive 
modeling, and adaptive learning technologies in higher education. 
 
3.2 Geographics and Source Distribution 

Research productivity in learning analytics within higher education was concentrated in a 
relatively small number of countries, with strong dominance from English-speaking and 
technologically advanced nations. Australia emerged as the most productive country with 82 
publications, followed closely by the United Kingdom (81 publications). The United States ranked 
third with 61 publications, while Spain (56 publications) also demonstrated strong research activity. 
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A second tier of contributors included Germany and the Netherlands, each with 31 publications, 
followed by Saudi Arabia (22), Finland (21), Chile (18), and China (17). The geographic distribution 
reveals clear concentration in Europe, North America, and Oceania, regions characterized by strong 
digital infrastructure and sustained investment in educational technology research. The prominence 
of Australia and the United Kingdom is particularly notable, reflecting their active institutional 
adoption of learning analytics and well-established academic research networks. At the same time, 
contributions from countries such as Saudi Arabia, Chile, and China suggest that learning analytics 
research is gradually expanding beyond traditional Western research hubs. 

The distribution of publications across journal sources indicates that knowledge production is 
similarly concentrated in a relatively small group of specialized journals. The Journal of Learning 
Analytics emerged as the most dominant publication outlet, maintaining consistent output from 2019 
onward and reaching a peak of 10 articles in 2024. Its central position reflects its role as a primary 
venue for advancing theoretical, methodological, and applied research in learning analytics. Other 
influential publication sources included the International Journal of Educational Technology in Higher 
Education, the British Journal of Educational Technology, Education Sciences, and Sustainability. The 
increasing contribution of Education Sciences, particularly in 2023 and 2025, suggests growing 
interest from broader educational research communities. Overall, journal concentration indicates 
that learning analytics research is largely disseminated through publication venues positioned at the 
intersection of education, digital learning, and computational analysis, creating a relatively cohesive 
scholarly communication ecosystem. 

 
Fig. 3. Distribution of Publications by Countries in Learning Analytics Research in Higher 

Education (2015–2025) 
 
3.3 Research Themes and Emerging Trends 

Keyword co-occurrence analysis using VOSviewer revealed a dense conceptual network, 
indicating strong thematic interconnectedness across the literature. Among all keywords, machine 
learning emerged as the most dominant and central term, represented by the largest node in the 
network. Its centrality suggests that machine learning has become a major methodological 
foundation in contemporary learning analytics research. Strong relationships were observed 
between machine learning and other frequently occurring keywords such as students, predictive 
models, education computing, computer-aided instruction, and e-learning. This pattern reflects the 
growing reliance on computational techniques to analyze student behavior and improve data-
informed educational decision-making. 
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Fig. 4. VOSviewer Overlay Map Showing Temporal Keyword Evolution in Learning Analytics 

Research in Higher Education 
 

Based on the figure above, four major thematic clusters were identified. The first cluster, 
Predictive Analytics and Performance Modeling, centered on keywords such as forecasting, 
prediction, performance prediction, and predictive modeling. This cluster indicates strong research 
emphasis on anticipating academic outcomes through data-driven models. The second cluster, 
Student Engagement, Retention, and Dropout Detection, included keywords such as student 
retention, student dropout, early warning system, and at-risk students. Research in this cluster 
focuses on identifying students at risk of academic failure and enabling timely interventions. 

The third cluster, Machine Learning and AI Methods, contained advanced analytical techniques 
such as deep learning, neural networks, support vector machines, decision trees, logistic regression, 
and classification algorithms. The presence of these methods suggests a clear methodological shift 
from traditional descriptive analytics toward more sophisticated predictive and classification 
approaches. The fourth cluster, Digital Learning Environments, was associated with e-learning, 
distance learning, and computer-aided instruction, reflecting the technological environments in 
which educational data are generated and analysed. 

Overlay visualization revealed clear temporal evolution in research focus. Earlier studies (2020–
2021) were strongly associated with foundational themes such as e-learning, distance learning, and 
computer-aided instruction, reflecting early efforts to understand digital learning environments. 
More recent topics (2022–2023) shifted toward performance prediction, classification algorithms, 
feature selection, and at-risk students. This evolution suggests that the field is moving beyond 
descriptive monitoring toward increasingly predictive, intervention-oriented, and AI-driven analytics. 
Rather than merely analysing past learning behaviour, recent research increasingly aims to forecast 
academic risks and support personalized educational interventions. 
 
4. Conclusions 

This bibliometric analysis mapped the global development of research on learning analytics in 
higher education using 479 Scopus-indexed journal articles published between 2015 and 2025. The 
publication trajectory shows a clear expansion of the field, moving from a relatively modest research 
area into a rapidly growing domain of educational inquiry. The sharp rise in publications during the 
last few years reflects the accelerating digital transformation of higher education, particularly after 
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the widespread adoption of online learning environments and the growing integration of artificial 
intelligence in educational systems. At the same time, the disciplinary distribution confirms that 
learning analytics is inherently interdisciplinary, shaped primarily by the convergence of social 
sciences and computer science. 

The geographic distribution reveals that scholarly production remains concentrated in a small 
number of developed countries, with Australia, the United Kingdom, and the United States 
contributing the largest share of publications. This concentration suggests that institutional 
readiness, digital infrastructure, and research investment continue to shape global participation in 
learning analytics research. Publication sources also show a relatively cohesive scholarly ecosystem, 
where a limited number of specialized journals function as central hubs for knowledge dissemination 
and academic exchange. 

Based on a thematic perspective, the field has undergone a noticeable shift. Early research largely 
focused on digital learning environments such as e-learning and computer-assisted instruction. More 
recent work increasingly centers on predictive modeling, machine learning, and early identification 
of at-risk students. This transition suggests that learning analytics is no longer confined to descriptive 
monitoring of learner behavior. Instead, the field is moving toward predictive, intervention-oriented, 
and increasingly intelligent systems capable of supporting personalized learning and institutional 
decision-making. 

Several limitations should be acknowledged. The analysis relied solely on the Scopus database 
and included only open-access journal articles published between 2015 and 2025, which may have 
excluded relevant studies indexed in other databases or available through restricted access. Future 
research could broaden the analytical scope by incorporating multiple databases such as Web of 
Science or Google Scholar. Further investigation is also needed to address emerging concerns 
surrounding AI-driven learning analytics, particularly issues related to explainability, fairness, privacy, 
and ethical data use. As learning analytics continues to evolve, future research should not only pursue 
greater predictive accuracy but also ensure that technological advancement remains aligned with 
pedagogical values and equitable educational practice. 
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