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Abstract: This study aims to map the intellectual structure, research evolution, and emerging topics of 
blended learning in higher education. Drawing on bibliometric techniques, the analysis covers 950 
publications indexed in Scopus and Web of Science from 2015 to 2024. VOSviewer and CiteSpace were 
employed to examine publication trends, co-authorship patterns, keyword clusters, journal co-citation 
networks, and thematic evolution. The findings reveal a notable surge in research output after 2020, 
driven largely by the COVID-19 pandemic. The United States, China, and Spain emerge as the most 
productive countries, while journals such as Computers & Education and the British Journal of 
Educational Technology demonstrate the strongest citation impact. Keyword and cluster analyses 
highlight five dominant research themes: emergency remote teaching, technology-enhanced learning, 
course design frameworks, learner attitudes, and technology-driven motivation. The study concludes 
that blended learning has evolved from model construction to a deeper focus on learner experience and 
technological integration. Practical implications include the need for stronger international 
collaboration, more robust theoretical frameworks, and inclusive pedagogical strategies to enhance 
long-term sustainability in post-pandemic higher education. 

Keywords: Bibliometric Analysis, Blended learning, Co-citation analysis, Higher education, Knowledge mapping, Research 
hotspots, Thematic evolution. 

 
1. Introduction  

With the rapid advancement of Information and Communication Technology (ICT), higher 
education is facing increasing pressure to transition from traditional classroom-based instruction to 
more flexible learning models [1]. In this context, blended learning has emerged as a response to 
bridge the gap between face-to-face teaching and online learning [2, 3]. 

The rise of blended learning in higher education is driven by two major factors. First, there is a 
growing global demand for flexible learning. As student populations become more diverse, including 
lifelong learners who balance study and work, higher education institutions are being compelled to 
adopt more adaptive teaching approaches to accommodate learners’ varied temporal and spatial needs 
[4]. Second, the maturity and widespread availability of educational technologies now enable the 
integration of synchronous and asynchronous activities in course design, providing multiple learning 
pathways for students [5]. 

In addition, policy support and socio-environmental factors have further promoted the adoption of 
blended learning. During the COVID-19 pandemic, higher education institutions around the world were 
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forced to transition to online and blended teaching models to ensure instructional continuity [6]. This 
“Great Online Transition” not only demonstrated the potential of blended learning but also encouraged 
institutions to integrate the experiences gained during the pandemic into long-term teaching strategies 
[7]. 

Blended learning is generally defined as “the organic integration of traditional classroom 
instruction and online learning experiences.” As an innovative learning model, it aims to optimize 
instructional objectives and enhance the learning experience [8]. By combining the interactive benefits 
of face-to-face instruction with the flexibility of online learning, blended learning provides students and 
educators with diverse instructional approaches and resource allocations [1]. This model is considered 
the “new normal” in modern education and has been widely adopted across higher education institutions 
globally [9]. Numerous practical cases, Blended Learning Universe [10]; Cambridge Assessment [11] 
and Waterloo University [12] academic studies, Dziuban et al. [13]; Castro-Rodríguez et al. [14] and 
Imran et al. [15] have demonstrated the positive impact of blended learning on higher education. Its 
advantages, including flexibility, engagement, and resource optimization, have not only improved 
learning outcomes but also contributed to educational equity and crisis response [16]. 

However, blended learning also presents challenges for higher education institutions. One of the 
most common barriers is the lack of ICT skills and technological infrastructure among teachers, 
students, and institutions [5]. 

To fully realize the potential of blended learning in higher education, a more comprehensive 
understanding of existing research is necessary. In this regard, the present study aims to conduct a 
bibliometric analysis to examine the current landscape of research on blended learning in higher 
education from a broad and data-driven perspective. 
 

2. Literature Review 
2.1. The Application of Blended Learning in Higher Education 

Research on blended learning in higher education has expanded rapidly in recent years, with 
numerous systematic reviews examining its implementation, effectiveness, and challenges. Early 
reviews, such as Anthony Jr et al. [1], Vallée et al. [17], and Jowsey et al. [18] highlighted improved 
learning outcomes in medical and nursing education, whereas McCarthy and Palmer [19] synthesized 
conceptual clarity, pedagogical design, and institutional implementation as core components of blended 
learning adoption [19]. 

Bibliometric studies have provided broader quantitative insights into the field. Castro-Rodríguez et 
al. [14] analyzed publications across Scopus and Web of Science (WoS) and identified increasing 

interdisciplinary applications and learner-centered outcomes Castro-Rodríguez et al. [14]. Tonbuloğlu 

and Tonbuloğlu [20] mapped long-term trends from 1965 to 2022, although their reliance on a single 
database limited the generalizability of their findings [20]. Collectively, these studies show a growing 
research interest but reveal a lack of targeted bibliometric work focusing solely on higher education and 
integrating multiple databases. 

Recent literature published between 2024 and 2025 reflects an evolution toward post-pandemic 
pedagogical transformation. Shlomo and Rosenberg-Kima [21] emphasized differentiated learner 
preferences among synchronous, asynchronous, and face-to-face modes, suggesting the need for more 
adaptable hybrid designs Shlomo and Rosenberg-Kima [21]. Akgunduz and Kinik Topalsan [22] that 
academics’ digital competencies and institutional technological support significantly shape effective 
blended learning implementation Akgunduz and Kinik Topalsan [22]. Ali and Georgiou [23] further 
proposed a process-oriented institutional adoption framework stressing leadership alignment and 
organizational readiness [23]. 

More comprehensive analyses have emerged in 2025. Panday et al. [24], using 1,673 WoS-indexed 
publications, mapped thematic evolution and international research distribution, but their study did not 
focus specifically on higher education or integrate multiple databases [24]. Complementing this, 
Gudoniene et al. [25] conducted a systematic review of hybrid learning in higher education, 
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synthesizing pedagogical frameworks, technological integration, assessment practices, and student 
engagement. They argued that hybrid and blended models represent a long-term transformation 
beyond pandemic-driven shifts [25]. 

Together, recent bibliometric and systematic reviews emphasize the need for integrated, higher-
education-specific analyses. The present study responds to this gap by examining blended learning 
through combined Scopus and WoS data from 2015 to 2024, offering a more comprehensive mapping of 
research development and thematic evolution in the field. 

 
2.2. Advantages and Challenges of Blended Learning in Higher Education 

As a pedagogical approach that combines online and offline teaching, blended learning offers several 
advantages for higher education. First, it significantly enhances students’ academic performance and 
engagement. Ashraf et al. [5] found that blended learning improves class efficiency and interactivity by 
enabling students to preview and review content via digital resources [5]. Similarly, Sosa Díaz et al. 
[26] noted that blended learning promotes a shift from passive knowledge reception to active learning, 
fostering students’ critical thinking and autonomy [26]. 

Blended learning also plays a key role in promoting educational equity. Lambert emphasized that 
open educational resources (e.g., MOOCs) and multilingual support expand access to quality education 
for learners from disadvantaged socioeconomic backgrounds or remote regions [27]. This helps ensure 
that more learners can benefit from equitable learning opportunities. 

However, despite its benefits, the implementation of blended learning in higher education faces 
multiple challenges. One major issue is inadequate technological infrastructure, particularly in under-
resourced areas, where stable internet and modern teaching equipment are lacking [5]. Additionally, 
disparities in the digital competencies of students and teachers create barriers to effective 
implementation. 

Another challenge is the high demand for pedagogical planning and instructional design. Sosa Díaz 
et al. [26] pointed out that the success of blended learning depends on the seamless integration of 
online and face-to-face components, which requires instructors to align teaching goals and learning 
activities coherently. Moreover, evaluating student performance in blended environments remains 
complex and requires the development of new assessment tools and indicators [26]. 

Finally, the sustainable development of blended learning hinges on effective resource allocation and 
supportive institutional policies. Fresen [28] suggested that universities need to revise policy 
frameworks and resource distribution mechanisms to ensure long-term quality and viability [28]. 
 
2.3. Review of Blended Learning Research in Higher Education 

Several systematic reviews have explored the application, challenges, and outcomes of blended 
learning in higher education. Anthony et al. conducted a meta-analysis and systematic review 
examining the adoption and use of blended learning Anthony Jr et al. [1]. Vallée et al. [17] and Jowsey 
et al. [18] focused on medical and nursing education, respectively, and reported significant 
improvements in learning outcomes under blended models. McCarthy and Palmer [19] proposed a 
three-dimensional model: conceptual clarity, framework design, and institutional implementation based 
on a systematic review of blended learning in higher education [19]. 

Some studies have also conducted bibliometric analyses on the subject. Castro-Rodríguez et al. [14] 
used bibliometric and content analysis, 508 blended learning publications from 2006 to 2020 across 
Scopus and WoS [14]. They concluded that blended learning is applied in a wide range of scientific and 

professional fields, with positive effects on learner motivation, outcomes, and autonomy. Tonbuloğlu 

and Tonbuloğlu [20] analyzed blended learning literature from 1965 to 2022 based on Scopus data, 
identifying major interdisciplinary clusters related to online learning, educational technologies, 
pedagogy, and student engagement. While their study covered a longer historical span, it was limited to 
a single database [20]. 
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In sum, systematic reviews tend to focus on specific implementation strategies and outcomes, 
whereas bibliometric studies offer a macro-level, quantitative view of research trends. Despite the 
growing number of such studies, few have focused specifically on the development of blended learning in 
higher education over the past decade using both Scopus and WoS databases. This highlights a 
significant gap that the present study aims to address. 

Recent studies published in 2024–2025 further highlight the evolving directions of blended learning 
research in higher education. Shlomo and Rosenberg-Kima [21] identified a growing differentiation in 
students’ preferences across synchronous, asynchronous, and face-to-face modalities, underscoring the 
need for more flexible hybrid learning structures. Shlomo and Rosenberg-Kima [21]. Akgunduz and 
Kinik Topalsan [22] examined academics’ digital competencies and found that institutional technology 
support plays a crucial role in the effective adoption of blended learning models [22]. In parallel, Ali 
and Georgiou [23] proposed a process-oriented institutional adoption model, emphasizing leadership 
commitment, policy alignment, and organizational capacity as essential drivers of sustainable blended 
learning integration [23]. 

More recently, Panday et al. [24] conducted a thorough bibliometric study of blended learning 
research based on 1,673 documents indexed in the Web of Science from 2018 to 2023 [24]. Their 
analysis mapped annual publication and citation trends, leading authors and countries, and thematic 
evolution using VOSviewer and related tools. While their study provides a broad overview of blended 
learning across educational levels, it does not focus specifically on higher education, nor does it combine 
multiple databases. This reinforces the need for more targeted bibliometric work that concentrates on 
blended learning in university settings and integrates complementary data sources. 

Complementing bibliometric approaches, Gudoniene et al. [25] offered a systematic literature 
review of hybrid teaching and learning in higher education, synthesizing pedagogical frameworks, 
technological integration, faculty support, student engagement, assessment practices, and learning 
outcomes [25]. Their review highlights hybrid and blended models as part of a long-term 
transformation of university teaching rather than a temporary response to the pandemic. Taken 
together with the bibliometric work of Panday et al. [24], these recent studies underscore the value of 
combining quantitative mapping with qualitative synthesis. The present study extends this line of 
inquiry by concentrating specifically on higher education and by integrating data from both Scopus and 
Web of Science over the period 2015–2024. 
 

3. Research Objectives and Questions 
This study aims to conduct a bibliometric analysis of research on blended learning in higher 

education, with the goal of uncovering overall research trends. By doing so, it seeks to explore the 
development trajectory, emerging topics, intellectual resources, and potential future directions within 
this field. Unlike previous bibliometric studies on blended learning [14, 20], this research focuses 
exclusively on higher education and integrates data from both the Web of Science (WoS) and Scopus 
databases, covering the period from 2015 to 2024. 

Considering the significant expansion of blended learning in higher education, especially after 2020, 
when the model rapidly gained traction in response to the COVID-19 pandemic, a bibliometric 
investigation based on both the quantity and quality of scholarly output during this period is timely and 
warranted. Such research is vital for identifying gaps in the literature, contributing to the existing body 
of knowledge, and guiding future academic inquiries. 

In this context, the present study is guided by the following four core research questions, which aim 
to illuminate the development patterns and structural characteristics of the field through bibliometric 
methods: 

1. What are the temporal, geographical, authorial, and journal-based distribution patterns of 

research on blended learning in higher education? 
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2. Which countries, journals, authors, and institutions are the most influential (i.e., most cited) in 

the field of blended learning in higher education? 

3. What are the key research themes revealed through keyword co-occurrence and clustering 

analysis, and how have these themes evolved over the past decade? 

 （4）Which articles and journals are most frequently cited in the field, and what kind of intellectual 
structure and interconnections do they form? 
 

4. Research Methodology and Data Sources 
4.1. Research Methodology 

This study adopts bibliometric analysis techniques to explore research trends, structural patterns, 
and the knowledge base of blended learning in higher education. Bibliometrics is a quantitative 
approach used to review and investigate the intellectual development of a specific research field [29]. 
Through various metrics, such as publication volume, citation frequency, and co-authorship networks, it 
enables researchers to quantitatively assess the influence and evolution of scholarly output [30, 31]. 

In contrast to traditional narrative reviews, bibliometric analysis offers the advantage of covering 
large datasets sourced from academic databases such as Scopus and Web of Science. Moreover, it 
incorporates visual analytic tools like VOSviewer and CiteSpace, which facilitate intuitive 
representations of the field’s intellectual and thematic structures [32]. These data-driven approaches 
reduce subjectivity and enhance the reliability and replicability of the findings, making bibliometric 
methods widely applicable in scholarly trend analysis [33]. Accordingly, this study employs 
bibliometric techniques in combination with visualization tools to fulfill its research objectives. 

Following the bibliometric research process outlined by Zupic and Čater [34], this study proceeded 
through the following four stages: 

1. Research design and tool selection; 
2. Data acquisition and filtering; 
3. Bibliometric analysis and visualization modeling; 
4. Interpretation of results and identification of research trends. 

To identify research networks and define the most frequently used keywords, as well as the most 
cited authors, institutions, and countries in the field of blended learning in higher education, this study 
uses both CiteSpace and VOSviewer for knowledge mapping. CiteSpace relies on set theory-based 
normalization for measuring the similarity between knowledge units and is effective for illustrating the 
temporal progression of a research domain [35]. VOSviewer, by contrast, employs probability-based 
normalization and supports various visualization modes, making it a powerful tool for co-occurrence and 
citation analysis [36]. The primary functions and types of visualizations associated with these two tools 
in the present study are summarized in Table 1. 
 
Table 1.  
Functions and visualization types of CiteSpace and VOSviewer. 

 Tool Primary Function Visualization Type 
CiteSpace Temporal Evolution Analysis, Co-citation Network, 

Burst Keyword Detection 
Timeline View, Burst Detection View 

VOSviewer Keyword Co-occurrence, Author/Institution 
Collaboration, Density Mapping Analysis 

Network Visualization, Overlay 
Visualization, Density Visualization 

 
In the data analysis process, this study employed bibliometric methods in conjunction with 

visualization tools CiteSpace and VOSviewer to generate a multidimensional perspective. By conducting 
a bibliometric analysis of blended learning in higher education over the past decade, this study maps the 
current state and structural framework of the field, identifies emerging research frontiers, and traces the 
evolutionary pathways of thematic development. 
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4.2. Data Sources 
On January 3, 2025, a topic search was conducted in both the Web of Science (WoS) and Scopus 

databases to retrieve publications on blended learning in higher education from January 2015 to 
December 2024. This ten-year time frame was selected to capture the period of rapid growth in blended 
learning, especially before and after the COVID-19 pandemic, thereby enabling a more comprehensive 
analysis of its developmental trajectory and shifting research priorities. 

Unlike previous studies that often relied on a single database, this study integrates data from both 
WoS and Scopus due to their broad coverage and well-established international reputation [37]. Prior 
research has demonstrated a high level of correlation between these two databases in terms of academic 
output (e.g., publication volume) and scholarly impact (e.g., citation counts), with reported coefficients of 
determination around R² ≈ 0.99. This suggests that both databases offer stable and reliable data, 
making them highly suitable for bibliometric analysis [38, 39]. 

The data collection process was carried out using advanced search functions, incorporating logical 
operators and specific keywords. The detailed filtering criteria used to retrieve the final dataset are 
presented in Table 2. 
 
Table 2.  
Search Strategy and Filtering Criteria Used in the Study 

Topic ((“blended learn” OR “blended teach” OR “hybrid learn*” OR “hybrid teach*”OR “HyFlex learn”OR 
“HyFlex teach*” OR “blended edu*” OR “hybrid edu*” OR "HyFlex edu*”)AND(“higher edu*” OR 
“Universit*” OR "College*")) 

Documents Type   Article 

Time Span 2015-2024 

Language English 

 
A total of 1,535 records were initially retrieved (687 from WoS and 848 from Scopus). After manual 

screening to exclude irrelevant documents, those unrelated to blended learning or higher education, and 
to remove duplicates, a final dataset of 950 documents was retained for analysis. 
 

5. Results 
The dataset used in this study consists of 950 publications, originating from 102 countries, 

produced by 3,099 authors affiliated with 1,462 institutions, and published across 547 academic journals. 
These publications collectively cite 31,366 references from 15,009 different sources. 

 
5.1. Annual Distribution of Publications 

Figure 1 presents the annual distribution of publications on blended learning in higher education 
from 2015 to 2024. Overall, the number of publications in this field has shown a clear upward trend. 
Notably, since 2020, the volume of research output has increased significantly, with more than 200 
publications consistently recorded in both 2023 and 2024. This suggests a growing scholarly interest in 
blended learning, which has become a prominent topic in educational research. 

The surge in publication activity can be attributed to two major factors: the rapid advancement of 
educational technologies that support blended learning and the large-scale shift to online and hybrid 
instruction driven by the COVID-19 pandemic [6, 7]. 
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Figure 1.  
Annual Growth Trend of Publications on Blended Learning in Higher Education. 

 
5.2. Publications by Country 

The distribution of publications by country was examined, with all countries that contributed at 
least one publication included in the analysis. The top five countries in terms of publication volume are 
shown in Table 3. 

The United States ranks first with 169 publications, accumulating 1,032 citations, which results in 
an average of 6.11 citations per paper. China follows with 155 publications and 636 citations. Spain (64 
publications), Indonesia (46), and Malaysia (45) rank third to fifth, respectively. 

It is noteworthy that although Malaysia has fewer publications, it demonstrates a relatively high 
research impact, with an average of 4.93 citations per article, indicating the quality and influence of its 
contributions in the field. 
 
Table 3.  
Annual Distribution of Publications on Blended Learning in Higher Education. 

Rank Country Publication Citations Average Citation/Publication 
1 USA 169 1032 6.11 

2 China 155 636 4.10 

3 Spain 64 311 4.86 
4 Indonesia 46 67 1.46 

5 Malaysia 45 222 4.93 

 
To further illustrate the collaborative relationships among countries, a country co-authorship 

network was constructed using VOSviewer, with the minimum publication threshold set to five. Figure 
2 displays the resulting network: the node size represents the number of publications, the thickness of 
the links indicates the strength of collaboration between countries, and the colors distinguish different 
clusters of international cooperation. 

As shown in the figure, the United States and China occupy central positions in the network with 
the highest publication volumes. However, their collaborative ties with other countries appear relatively 
dispersed, suggesting a concentration of domestic research efforts rather than extensive international 
cooperation. 

Of particular interest is the fact that Spain is positioned on the left side of the map, forming a closely 
connected cluster with Portugal and several Latin American countries, reflecting strong linguistic and 
regional-cultural affinities. On the right side of the map, another prominent cluster includes Malaysia, 
the Philippines, and other developing countries, showing notable collaborative links with China. 

Meanwhile, the United Kingdom, the Netherlands, and other European countries are situated 
between multiple clusters, indicating their role as bridging nodes in the global collaboration network. 
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Overall, the network exhibits a multi-core and regionally clustered structure, reflecting a diverse 
pattern of international collaboration. However, the field of blended learning in higher education still 
shows notable imbalances in global research cooperation. In particular, the breadth and intensity of 
collaboration among leading countries remain limited and could be further strengthened. 

 

 
Figure 2.  
Country Collaboration Network by VOSviewer. 

 
5.3. Publications by Journal 

The top 11 journals publishing research on blended learning in higher education over the past 
decade are listed in Table 4. Most of these journals, with a few exceptions, belong to the fields of higher 
education and educational technology. Two journals, Education Sciences and Applied Mathematics and 
Nonlinear Science, have published more than 20 articles each. However, their academic influence differs 
significantly. 

According to citation analysis, the British Journal of Educational Technology exhibits the highest 
average citations per article, with 8 publications receiving a mean of 17.50 citations each. This 
highlights the journal’s strong influence and recognition in the field of blended learning in higher 
education. 

It is also worth noting the active contribution of interdisciplinary and technology-oriented journals 
such as Sustainability and IEEE Access. These journals demonstrate not only high publication activity 
but also strong citation performance, reflecting the increasing integration of blended learning with 
themes such as sustainable development and intelligent technologies. 

In summary, the research on blended learning has expanded beyond traditional education journals 
into fields such as educational technology, information science, and interdisciplinary domains. This 
trend illustrates the growing breadth and diversity of blended learning as a research topic within higher 
education studies. 
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Table 4. 
Top 11 journals publishing research on blended learning in higher education. 

Rank Source Publication Citations Average Citation/Publication 

1 Education Science 27 248 9.19 
2 Applied Mathematics and Nonlinear Science 22 0 0 

3 Sustainability 19 145 7.63 
4 BMC Medical Education 17 75 4.41 

5 International Journal of Emerging 
Technologies in Learning 

15 161 10.73 

6 Frontiers in Education 11 21 1,90 
7 Journal of Higher Education Theory and 

Practice 
11 0 0 

8 Education and Information Technologies 10 73 7.30 

9 International Journal of Environmental 
Research and Public Health 

10 58 5.80 

10 British Journal of Education Technology 8 140 17.50 
11 IEEE Access 8 99 12.38 

 
5.4. Publications by Author 

An analysis of the co-authorship network provides insights into the representative scholars and core 
research forces within the field. The 950 articles in the dataset were authored by a total of 3,099 
individuals. Using VOSviewer, a co-authorship overlay visualization was generated based on authors 
with more than three publications. The overlay visualization incorporates a time dimension, where blue 
nodes indicate earlier activity and yellow nodes represent more recent activity. The resulting network is 
presented in Figure 3. 

The visualization reveals a prominent cluster of Finnish scholars, including Jonna Juntunen, Heli-
Maria Kuivila, Kristina Mikkonen, and Sari Pramila-Savukoski, concentrated near the center of the map. 
Their nodes appear in lighter colors, indicating sustained research activity in the past two years. This 
group represents a highly productive author cluster within the field of blended learning in higher 
education. 

In addition, a local collaboration cluster composed of Chinese scholars Zhu Hui and Jia Shiwei is 
visible on the map. Their nodes appear in yellow, suggesting increased activity between 2022 and 2024, 
and indicating their potential as emerging contributors in this research area. 

However, from a broader perspective, the overall structure of the author network remains relatively 
dispersed, with weakly connected collaboration patterns. No dominant global research communities or 
leading international collaboration teams have yet emerged in this domain. 
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Figure 3.  
Author Co-authorship Network Visualization by VOSviewer. 

 
An analysis of publication authors helps identify the representative scholars and core contributors in 

this research field. According to Price’s Law [40], the minimum number of publications to be 
considered a core author in a field can be calculated as m = 0.749 × √nmax = 1.498, where nmax 
denotes the highest number of publications by a single author in the dataset. Based on this principle, 
authors with more than two publications were classified as core authors. 

In total, 171 core authors were identified, contributing 388 articles, which account for 40.8% of the 
total publication volume. This figure falls short of Price’s 50% threshold, indicating that the field of 
blended learning in higher education has not yet developed a mature and stable core author group. 

Table 5 lists the most prolific authors with more than four publications in this field. Each of these 
five scholars has published five articles, with an average citation count of eight citations per author. 
Notably, all five authors belong to the same research team, primarily affiliated with institutions in 
Finland, focusing on health and nursing education. This suggests that the team has maintained 
consistent scholarly output in the specialized application of blended learning models within professional 
education contexts. 

Although their citation counts are currently modest, likely due to the recency of their publications, 
most of which were released within the last three years, their future academic impact may continue to 
grow. 

These findings further indicate that regional, project-based research teams remain the primary 
driving force behind prolific scholarly output in this domain, while globally integrated academic 
networks and high-impact individual scholars have yet to fully emerge. 

 
Table 5.  
Most Productive Authors in the Field of Blended Learning in Higher Education. 

Rank Author Documents Citations Average Citation/Publication 
1 Juntun,Jonna 5 8 1.60 

2 Kuivila,Heli-maria 5 8 1.60 
3 Mikkone,Kristina 5 8 1.60 

4 Pramila-savukoski,Sari 5 8 1.60 

5 Tormanen,Tiina 5 8 1.60 
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5.5. Publications by Institution 
Table 6 presents the top five institutions with the highest number of publications in the field of 

blended learning in higher education. The State University of Malang leads by a substantial margin 
with 60 publications. However, none of its publications have been cited thus far, which may suggest that 
its research has not yet gained visibility in the international academic community or that its output is 
primarily published in regional or non-indexed journals. 

In contrast, the University of Malaya, although contributing only five articles, has accumulated 115 
citations, resulting in an average of 23 citations per paper. This indicates a significantly higher academic 
impact, highlighting both the quality of its research and its global recognition. 

Similarly, the University of Oslo (8 publications) and The Hong Kong Polytechnic University (7 
publications) also exhibit relatively high average citation rates, demonstrating a combination of research 
productivity and scholarly influence. 

Taken together, these findings suggest that while research activity in this field is concentrated 
within Asian institutions, there remains considerable room for improvement in terms of international 
visibility and high-impact scholarly output. 
 
 
Table 6.  
Most Frequently Cited Articles from WoS and Scopus (2015–2024). 

Rank Organization Documents Citations Average Citation/Publication 
1 State University of Malang 60 0 0 

2 University of Oslo 8 36 4.50 
3 The Hong Kong Polytechnic University 7 64 9.14 

4 University of Malaya 5 115 23.00 
5 University of Technology Mara 5 0 0 

 
5.6. Keyword Co-occurrence Analysis 

Keywords serve to distill the core themes of academic articles. By analyzing co-occurrence patterns 
among keywords, it is possible to uncover the key research hotspots within a given field. Drawing on 
prior literature that helps define the structure of research clusters, this study used VOSviewer to 
generate a keyword co-occurrence network based on the 950 articles included in the dataset. A total of 
89 high-frequency keywords (occurrence ≥ 10) were visualized, producing five distinct thematic clusters 
that reveal the major areas of focus in blended learning research in higher education. As shown in 
Figure 4, the size of the nodes reflects keyword frequency, while node color represents cluster affiliation. 
Representative keywords such as COVID-19, students, education, online learning, and e-learning were 
among the most prominent. 

The five identified clusters are summarized as follows: 
Cluster 1 (Red): Emergency Teaching During COVID-19. This cluster centers on keywords such as 

COVID-19, distance learning, and mental health, reflecting research on the application and challenges 
of blended learning in higher education during the pandemic. Studies have acknowledged its flexibility 
and safety [41], while also highlighting issues such as technological barriers and social isolation [42, 
43]. Scholars have called for institutional support and systemic development to ensure the long-term 
viability of blended learning in the post-pandemic era [44]. 

Cluster 2 (Blue): Technology-Enhanced Learning Outcomes. This group is driven by high-
frequency terms such as artificial intelligence, big data, and educational computing, reflecting the role of 
technology in supporting personalized learning pathways. Blended learning enhances students’ 
academic performance, competencies, and engagement by integrating diverse technological tools into 
online and offline learning environments [45-48]. However, researchers also caution against over-
reliance on digital tools and emphasize the need to maintain balanced human interaction in the learning 
process [49]. 
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Cluster 3 (Green): Course Design and Assessment Frameworks. This cluster includes keywords 
such as course design, problem-based learning, and questionnaire, emphasizing that course design is 
foundational to blended learning [50, 51]. Problem-based learning fosters integration between theory 
and practice [52] while questionnaires are commonly used to evaluate the effectiveness of blended 
models and identify pedagogical strengths and limitations [53]. 

Cluster 4 (Yellow): Learner Experience and Attitudes. This thematic group focuses on learner-
centered terms such as student perception, self-directed learning, attitude, and experience. It reflects the 
evolving understanding of student agency in blended learning environments [54]. Student perceptions 
provide valuable insights into the actual effectiveness of online components [21, 55] while attitudes 
toward online learning are shaped by learning experiences, social interaction, and instructional design 
[56]. These variables are often captured through case-based research [57] to inform improvements in 
online pedagogy. 

Cluster 5 (Purple): Technology and Motivation Mechanisms. This cluster explores the relationship 
between technological design and student motivation. As an innovative approach that integrates the 
advantages of e-learning, blended learning leverages platforms and interactive tools to enhance learner 
motivation and satisfaction [13, 22, 58, 59]. These motivational factors play a key role in shaping 
learning outcomes and skill acquisition [60]. Ultimately, the success of blended learning depends on 
striking a balance between usability and innovation in technological design to maximize its positive 
impact on learner motivation and satisfaction. 
 

 
Figure 4.  
Keyword Co-occurrence Network Map by VOSviewer. 
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5.7. Keyword Evolution Analysis 
To examine the progression of research on blended learning in higher education, a Timeline View of 

the keyword co-occurrence network was generated using CiteSpace (see Figure 5). This visualization 
illustrates the temporal evolution of research hotspots over time and highlights the emergence and 
transition of major themes across different periods. Based on the clustering results, the literature can be 
grouped into seven major clusters, with each cluster corresponding to a specific research focus along the 
timeline. These clusters can be broadly categorized into three chronological phases. 

Phase 1 (2015–2020): Foundational theories and pedagogical models. During this period, the 
research focus was primarily on the theoretical foundations and instructional design of blended learning. 
Frequently occurring keywords such as course design, curriculum, framework, and flipped classroom 
indicate that scholars were exploring how to effectively integrate blended learning into higher 
education curricula. Emphasis was placed on the development of theoretical models, pedagogical 
strategies, and practical implementation through case studies. 

Phase 2 (2020–2022): Learner Experience and Psychological Factors. Driven by the global COVID-
19 pandemic, blended learning became a dominant instructional mode in higher education. Accordingly, 
the research focus shifted toward student-centered experiences and psychological dimensions. Keywords 
such as satisfaction, motivation, engagement, and mental health appeared with high frequency, 
reflecting an intensified interest in understanding the effectiveness, challenges, and impact mechanisms 
of blended learning from the learners' perspective. 

Phase 3 (2023–2024): Diversified models and integrated instructional design. In the most recent 
period, studies have increasingly emphasized the systematic integration and diversification of teaching 
models. Keywords such as teaching models and teaching modes suggest that current research focuses 
more on the organic blending of online and face-to-face instruction, as well as on the adaptability of 
course design to different educational contexts. 

It is worth noting that technology-related keywords, including artificial intelligence, big data, 
education computing, and data mining, appear consistently across all three phases. This suggests that 
technological advancement has remained a central driving force in the development of blended learning 
throughout its evolution. 

In summary, research on blended learning in higher education has evolved from theoretical model 
construction to a more in-depth exploration of learner experience, demonstrating a multi-phase 
development pattern that is closely intertwined with technological innovation. 
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Figure 5. 
Keyword Evolution Timeline Visualization by CiteSpace. 

 
5.8. Burst Keyword Detection and Analysis 

Burst keywords refer to terms that experience a sudden surge in frequency during a specific time 
period. These terms not only reflect shifting research hotspots over time but also provide insights into 
emerging and potentially future research trends. Figure 6 presents the top five identified burst 
keywords: blended learning, framework, distance learning, mental health, and COVID-19 pandemic. 

The keyword "blended learning," the central theme of this study, showed the strongest burst 
intensity (4.04) during 2018–2019, indicating a critical period in which the concept of blended learning 
became widely recognized and conceptualized within higher education research. 

The term "framework" received sustained attention between 2018 and 2021. Research during this 
period focused on developing adaptive and empirically grounded implementation models for blended 
learning, particularly in response to the challenges posed by the pandemic and rapid technological 
change (e.g., [61, 62]). These frameworks typically integrate pedagogical strategies with digital tools 
and are designed for practical validation and scalability. 

"Distance learning" became a notable buzz term in 2020–2021, directly associated with the global 
shift to online education prompted by COVID-19. This transition forced higher education institutions to 
address issues related to platform development, resource adaptation, and learning quality assurance, 
thereby driving innovation in educational technologies and pedagogical models [63, 64]. 
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The keyword "mental health" emerged as a significant research focus in 2021–2022, reflecting 
growing academic concern over the psychological impacts of remote learning during the pandemic. 
Studies highlighted issues such as stress, anxiety, and social isolation among students [65, 66]. 

Finally, "COVID-19 pandemic" has remained an active burst keyword since 2022, highlighting the 
continued interest in understanding the long-term effects of the pandemic on teaching, learning, 
assessment, and educational equity. This trend also reinforces the strategic importance of blended 
learning as a bridge between emergency remote instruction and sustainable educational models. 
 

 
Figure 6. 
Top 5 Keywords with the Strongest Citation Bursts. 

 
5.9. Journal Co-Citation Analysis 

The purpose of journal co-citation analysis is to identify the most frequently cited journals and the 
foundational literature within a specific research domain. In this study, the co-citation network was 
generated using VOSviewer, with the minimum citation threshold set at 50. As a result, 61 journals 
were included in the analysis. Each node in the network represents a cited journal, with node size 
corresponding to citation frequency, color indicating cluster membership, and edges representing the 
strength of co-citation relationships. The final co-citation map is displayed in Figure 7, which reveals 
three major clusters. 

The Red Cluster mainly includes influential journals in the field of educational technology, such as 
Computers & Education, The Internet and Higher Education, and Teaching and Teacher Education. 
These journals focus on the integration of digital technologies and pedagogical strategies and serve as 
key theoretical and methodological foundations in blended learning research. Notably, Computers & 
Education stands out as the most frequently cited journal in the network, with 507 citations. 

The Blue Cluster focuses on educational technologies and sustainability-related themes. Prominent 
journals in this cluster include Sustainability, Education and Information Technologies, and Educational 
Technology Research and Development. Although Sustainability primarily emphasizes sustainable 
development, it has increasingly published research on blended learning, educational equity, and access 
in recent years, reflecting its interdisciplinary expansion. It has received 349 citations, making it one of 
the most influential journals in this cluster. 

The Green Cluster is centered on health sciences and clinical education, featuring journals such as 
BMC Medical Education, Nurse Education Today, Medical Education, and PLOS ONE. These journals 
emphasize the application of blended learning in professional and technical training, including remote 
instruction, clinical simulation, and personalized curriculum design. This cluster is characterized by a 
strong empirical orientation. 

This co-citation network reveals that research on blended learning in higher education has formed a 
relatively well-defined knowledge structure. It combines theoretical support from educational 
technology with interdisciplinary, evidence-based contributions, demonstrating an integrated 
development of theory and practice within the field. 
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Figure 7. 
Journal Co-citation Network by VOSviewer. 

 
5.10. Reference Co-citation Analysis 

A further analysis using VOSviewer was conducted to identify the top five most cited references in 
the field between 2015 and 2024. Table 7 presents the details of the top-cited studies in WoS and 

Scopus, including their authors, publication years, sources, and total number of citations. Among these 
studies, the most frequently cited is the design-based research by Bower [67] with 227 citations. This 
study proposed a framework for adaptive learning design, emphasizing the importance of instructors 
dynamically adjusting instructional strategies during the teaching process to meet students’ changing 
cognitive and collaborative needs.  

Next is the empirical study by Porter and Graham [68] on the institutional factors influencing 
faculty adoption of blended learning in higher education, and the work by Díaz et al. [69] exploring the 
integration of virtual reality technologies into blended teaching in higher education. These two studies 
received 114 and 110 citations, respectively. 

Following them are two COVID-19-related studies, which examine the stress and behavioral 
changes caused by remote e-exams among medical students during the pandemic, and the experiences 
and reflections of university educators during the initial phase of emergency remote teaching. 

These highly cited works reveal key aspects of the theoretical foundations, technological 
environment, and institutional support for blended learning, providing critical references in terms of 
research themes, conceptual frameworks, and methodological approaches. 
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Table 7. 
Top 5 Most Cited Articles on Blended Learning in Higher Education. 

Rank Title Author(s) Year Source Citations 

1 A framework for adaptive 
learning design in a web-
conferencing environment 

Bower [67] 2015 Learning design 227 

2 Institutional drivers and barriers 
to faculty adoption of blended 
learning in higher education 

Porter and 
Graham [68] 

2016 British Journal of 
Educational Technology 

114 

3 Virtual world as a resource for 
hybrid education 

Díaz et al. [69] 2020 International Journal of 
Emerging Technologies in 
Learning  

110 

4 Stress and behavioral changes 
with remote E-exams during the 
COVID-19 pandemic: A cross-
sectional study among 
undergraduates of medical 
sciences 

Elsalem et al. 
[70] 

2020 Annals of Medicine and 
Surgery 

98 

5 COVID-19 Emergency eLearning 
and Beyond: Experiences and 
Perspectives of University 
Educators 

Müller et al. [2] 2021 Education Sciences 96 

 
To further identify the knowledge base and seminal literature in blended learning research within 

higher education, this study constructed a reference co-citation network using VOSviewer. As shown in 
Figure 8, the minimum citation threshold was set at 10, resulting in 53 highly cited references. These 
were grouped into three main clusters based on co-citation patterns, represented in blue, green, and red. 

The blue cluster primarily focuses on the practical implementation and dissemination of blended 
learning in higher education. Most of the literature in this cluster was published after 2019, with an 
emphasis on instructional strategies, learning environment design, and the integration of educational 
technologies to improve learning outcomes. Representative works include [4, 71]. 

The green cluster centers on the theoretical foundations and conceptual frameworks of blended 
learning and includes earlier research that has served as the theoretical pillars of the field. Key 
references include [8, 72, 73]. These works have provided foundational insights into instructional 
design and research models in blended learning. 

The red cluster consists of literature related to emergency remote teaching and online education in 
the context of the COVID-19 pandemic. Representative studies emphasize the transition to online 
instruction and learners’ adaptation in response to crisis-driven changes [74, 75]. 

In terms of temporal distribution, the majority of highly co-cited references were published between 
2019 and 2021, reflecting the significant impact of the pandemic on the research agenda in this field. In 
contrast, most pre-2010 co-cited works represent classical theoretical contributions, forming the 
conceptual backbone for the development of blended learning research. 

In summary, the co-citation network reveals a clear trajectory in the evolution of blended learning 
in higher education, from theoretical construction to practical refinement, with the COVID-19 pandemic 
accelerating its transformation and diversification. 
 

https://www.learntechlib.org/p/217986/
https://www.learntechlib.org/p/217986/
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Figure 8. 
Reference Co-citation Network by VOSviewer. 

 

6. Discussion 
Blended learning has become a central topic in the field of educational technology, combining the 

advantages of traditional face-to-face instruction and online learning. It emphasizes course design, 
technological integration, institutional policy, and the optimization of teaching outcomes. In the context 
of rapid advancements in information technology, blended learning has been widely adopted in higher 
education, making it a continually evolving research topic. This study adopts a bibliometric approach 
based on data from Scopus and Web of Science (WoS) to analyze more than a decade of related studies, 
reviewing the development trajectory of the field and examining key authors, productive countries and 
institutions, core journals, and keyword clusters. 

With regard to research distribution, studies on blended learning in higher education show an 
overall upward trend, especially after the onset of the COVID-19 pandemic in 2020. This growth 
reflects the global higher education system’s increasing attention to remote and blended teaching 
models. Geographically, the United States, China, and Spain dominate research output, followed by 
Indonesia and Malaysia, indicating regional disparities. Research publications are primarily 
concentrated in educational technology journals (e.g., Computers & Education) and medical education 
journals (e.g., BMC Medical Education). 

In terms of research influence, the United States leads in both publication volume and citation 
impact. Journals such as the British Journal of Educational Technology and Computers & Education 
exhibit strong influence and have facilitated the interdisciplinary diffusion of knowledge. Some 
institutions with relatively fewer publications, such as the University of Malaya, still show high 
academic impact due to high average citation rates. Meanwhile, the high-productivity author group 
remains in an early phase of aggregation, with no stable global core research network established yet. 

From the perspective of thematic evolution, the co-occurrence and keyword timeline analyses 
identified five major research themes: emergency teaching in response to COVID-19, technology-
enabled learning enhancement, course design and evaluation frameworks, learner perception and 
attitude, and the relationship between technology and motivation. The research focus has gradually 
shifted from early model construction to a deeper emphasis on student experience, learning outcomes, 
and mental health, while also reflecting a growing integration of AI and big data technologies. 

As far as the co-citation structure is concerned, journal co-citation analysis reveals three major 
knowledge clusters in the field: educational technology, online teaching, and medical education. These 
clusters together provide both theoretical foundations and practical applications. The reference co-
citation analysis identifies three main research pathways: (1) early frameworks and theoretical models of 
blended learning; (2) the integration and application of educational technologies; and (3) empirical 
studies on emergency remote teaching during the pandemic. These different research streams form the 
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intellectual foundation of the field. Notably, many highly cited studies were published around the 
pandemic period, producing a surge of empirical insights. Seminal studies such as those by Elsalem et al. 
[70] on blended learning frameworks, Braun et al. [71] on psychological impacts, and Díaz et al. [69] 
on adaptive teaching design offer valuable theoretical and practical guidance. 

By employing a bibliometric methodology, this study provides a comprehensive mapping of research 
dynamics and knowledge structures in blended learning within higher education over the past decade. 
The findings reveal a trend toward the co-development of technology, pedagogy, and policy, but also 
highlight several ongoing challenges, such as insufficient cross-institutional collaboration, weak 
theoretical modeling, and limited attention to marginalized student groups. 
 

7. Conclusion 
Blended learning, as a dynamic and interdisciplinary field, spans education, information technology, 

psychology, and management. The evolving nature of the COVID-19 pandemic and its long-term effects 
have created numerous research opportunities. Therefore, a bibliometric and scientometric mapping of 
this research landscape provides valuable insights for scholars in the field. 

This study conducted a systematic bibliometric analysis of blended learning in higher education 
from 2015 to 2024, drawing on data from Scopus and WoS. It identifies major research trends, thematic 
evolutions, and structural patterns in the knowledge network. The key findings include: 

(1) A sharp rise in publications since 2020, reflecting the rapid adoption of blended learning amid 
the pandemic; 

(2) The United States, China, and Malaysia demonstrate prominent performance in research output 
and influence; 

(3) Keyword clustering revealed five core themes, reflecting the field’s diversity and breadth; 
(4) Co-citation analysis of journals and references uncovered key theoretical foundations and core 

research works. 
Despite these contributions, the study has certain limitations. First, it relies solely on WoS and 

Scopus, which may exclude relevant literature indexed in other databases. Second, the analysis does not 
fully explore inter-topic connections or the dynamic mechanisms of thematic evolution. 

Future research could expand the scope of databases and adopt mixed-method approaches, 
combining quantitative bibliometrics with qualitative content analysis. Specific subfields, such as 
technology integration, learner experience, or pedagogical strategies, deserve more targeted 
investigation. Additionally, longitudinal analyses focusing on post-COVID-19 literature may yield 
deeper educational insights into the transformation of teaching and learning models. 
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