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Abstract

This study aims to systematically map the intellectual landscape of digital leadership in higher education through a comprehensive
bibliometric analysis. As higher education institutions undergo accelerated digital transformation, understanding of how digital
leadership has evolved, which themes dominate scholarly discourse, and where research gaps lie becomes crucial for both
academic and institutional development. Using the Scopus database, 158 relevant documents from 2016 to mid-2025 were
analyzed through Biblioshiny, VOS viewer, and Biblioplot to identify research trends, influential authors and institutions, and
emerging thematic clusters. The results indicate that digital leadership is an increasingly relevant yet fragmented field, with
dominant themes such as digital transformation, e-leadership, digital literacy, and emotional intelligence. Influential contributions
have come from scholars and institutions in Europe and Southeast Asia, with the University of Patras and the University of Malaya
emerging as key knowledge hubs. Thematic evolution analysis reveals a gradual shift from technology-focused leadership to more
human-centered frameworks that prioritize organizational culture, emotional intelligence, and sustainability. Co-occurrence and
overlay visualizations further highlight promising but underexplored areas such as principal digital leadership, digital citizenship,
and regional perspectives, particularly in Africa and Asia. This study recommends that future research expands its focus to include
interdisciplinary approaches and more diverse cultural contexts.
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1. Introduction

In recent years, the higher education landscape has been heavily impacted by digital transformation. The widespread
adoption of digital technologies has transformed traditional educational models, demanding significant changes in the
way institutions operate and deliver value (Nuryana, Xu, Lu, Li, et al., 2023; Zulherman et al., 2021). This rapid
change has created a critical problem: higher education leaders often struggle to strategically leverage digital tools to
achieve educational excellence and organizational resilience. Many institutions struggle to effectively integrate
technology, overcome barriers to change, and ensure that staff and faculty possess adequate digital competencies
(Ghamrawi & M. Tamim, 2023; Shen et al., 2025).

Existing solutions to this problem typically focus on developing digital literacy among leaders, implementing
technology-enhanced learning systems, and adopting frameworks for strategic digital transformation. This approach
has helped some universities improve administrative efficiency, increase student engagement, and support flexible
learning environments (Anwar & Saraih, 2024a; Pu et al., 2025). However, these solutions often fail because they
emphasize technical implementation rather than the broader cultural and leadership transformation needed to sustain
innovation. Leaders may become technologically competent but still lack the strategic vision and change management
capabilities necessary to build an inclusive and adaptive digital culture (Kiula et al., 2018; Quezada-Sarmiento et al.,
2018).
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The most promising digital leadership models are those that combine technical expertise with transformational
leadership skills (Temelkova, 2018) These models encourage collaboration, knowledge sharing, and innovation while
aligning digital strategies with institutional missions (Anwar & Saraih, 2024a; Zabalawi et al., 2024) However, its
main limitation lies in its limited empirical validation in various higher education contexts, making it challenging to
generalize best practices. Furthermore, existing research often lacks a systematic picture of the intellectual landscape,
including the research themes, influential authors, and emerging directions in the field.

Given these gaps, this study aims to advance the understanding of digital leadership in higher education through
comprehensive bibliometric analysis. By systematically mapping the research landscape, the research can answer
critical questions about the status of knowledge, identify influential works, and highlight unexplored areas that
deserve further investigation. Given these gaps, this study aims to advance the understanding of digital leadership in
higher education through comprehensive bibliometric analysis. By systematically mapping the research landscape, the
study identifies the current state of knowledge, influential contributions, thematic developments, and underexplored
areas that warrant further investigation. Rather than proposing a new leadership framework, this study provides an
evidence-based overview of the intellectual structure and evolution of digital leadership research, offering insights
that can inform future empirical studies and support the continued development of digital leadership scholarship in
higher education (Ahlquist, 2014; Ganga-Contreras et al., 2024; Karakose et al., 2024).

Although several bibliometric studies have examined digital leadership in educational contexts, most have focused on
school leadership, educational technology, or digital transformation in education more broadly. Existing reviews have
generally emphasized publication performance, collaboration patterns, or conceptual overviews, with limited attention
to the evolving intellectual structure of digital leadership specifically within higher education. Moreover, previous
studies have rarely integrated thematic evolution, Enhanced Strategic Diagram, and overlay visualization to identify
thematic maturity, emerging research directions, and conceptual transitions within this domain. Therefore, this study
extends previous work by providing a comprehensive mapping of the intellectual landscape of digital leadership in
higher education through the integration of performance analysis and science mapping techniques, offering a more
nuanced understanding of thematic development and future research opportunities.

Thus, this study aims to explore the bibliometric landscape of digital leadership in higher education, which aims to
provide a comprehensive overview of the field; therefore, the research questions in this study are:

RQl:  What are the main research themes explored in the literature on digital leadership in higher education?
RQ2:  Who are the most influential authors, institutions, and journals contributing to this field?

RQ3:  How has the publication trend on digital leadership in higher education evolved?

RQ4:  What are the emerging trends and underexplored topics within this domain?

2. Research Method and Materials
2.1. The Design of the Study

This study employs a bibliometric analysis design to systematically map the intellectual landscape of digital
leadership in higher education. Bibliometric analysis offers a quantitative method to examine publication patterns,
authorship structures, collaboration networks, and thematic developments within a research domain (Donthu et al.,
2021). The rationale for selecting a bibliometric approach stems from the fragmented yet growing nature of research
on digital leadership in higher education. As institutions face increasing demands for digital transformation, scholarly
output in this area has expanded, yet remains highly dispersed across diverse disciplines such as educational
technology, organizational leadership, and higher education policy (Diaz-Noguera et al., 2022).

The study utilized the Scopus database, which is recognized for its extensive coverage of peer-reviewed literature and
robust citation indexing (Maisonobe et al., 2016). Scopus was chosen because of its compatibility with bibliometric
software and its wide acceptance in academic research evaluations. The search strategy targeted publications with the
following query: TITLE-ABS-KEY (“digital leadership" OR "e-leadership" OR "technology leadership") AND
TITLE-ABS-KEY ("higher education" OR "university" OR "college"). Inclusion criteria focused on documents that
explicitly discussed digital leadership within the higher education context, while studies outside of this educational
level or not addressing leadership constructs were excluded. This strategy aligns with best practices in bibliometric
study designs that aim for high recall while maintaining relevance (van Eck & Waltman, 2014).
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2.2. Data Analysis

This study uses the VOSViewer (van Eck & Waltman, 2010) and Biblioshiny (Aria & Cuccurullo, 2017), software
application for network visualization and amplified using Enhanced Strategic Diagrams (Shafin et al., 2022; Wijaya
& Hermawan, 2025) as an analysis tool. The ESD was employed to extend the interpretation of the conventional
keyword co-occurrence network generated by VOSviewer. While standard co-occurrence analysis visualizes
relationships among keywords, ESD classifies these keywords into eight thematic quadrants according to their relative
centrality and density. This approach enables a more comprehensive identification of motor themes, emerging themes,
basic themes, and declining or isolated themes, thereby facilitating a clearer interpretation of thematic maturity and
future research opportunities. To ensure data quality and replicability, the search was performed on 30/06/2025, and
all records were exported in .CSV format for further cleaning and standardization. Therefore, the term "mid-2025"
refers to all publications that had already been indexed in the Scopus database up to the retrieval date (30 June 2025),
rather than future or predicted publications. Duplicate entries were removed, and missing metadata were cross-
checked where possible. This rigorous data-preparation process follows recommendations for transparency in
bibliometric analyses (Nuryana, Xu, Lu, Tasir, et al., 2023; Zupic & Cater, 2015). The initial descriptive analysis
included calculating publication counts by year, document type, and country of origin to understand the temporal and
geographical distribution of research efforts (Rerstad & Aksnes, 2015). This step provides an overview of how
interest in digital leadership has evolved and highlights regions or countries with significant contributions.

Network visualization and clustering analyses were performed using VOSviewer version 1.6.20. The analysis
employed the co-occurrence of author keywords, co-authorship, and citation networks. Following the default
recommendation of VOSviewer, the minimum occurrence threshold was set to five, meaning that only keywords or
authors appearing at least five times were included in the network analysis. Full counting was applied to ensure that
each occurrence contributed equally to the network construction. The visualization and clustering process used the
association strength normalization method and the smart local moving (SLM) algorithm, which automatically detects
clusters by maximizing modularity within the bibliometric network (van Eck & Waltman, 2010).

Furthermore, the results were synthesized and interpreted using science mapping techniques, including co-occurrence
analysis, co-authorship analysis, thematic mapping, thematic evolution, citation analysis, and collaboration network
visualization. These complementary analyses enabled the identification of intellectual structures, emerging research
themes, influential contributors, and future research directions within the digital leadership literature. Visualization
tools such as VOSViewer, Biblioshiny, and Biblioplot were used to create network maps and thematic evolution
diagrams that facilitate deeper insights into the research landscape (Chiou et al., 2012). This comprehensive data
analysis framework ensures a robust, replicable, and insightful exploration of digital leadership in higher education,
providing valuable guidance for academics, policymakers, and practitioners (D. Chen et al., 2016). This study
included a total of 158 documents identified through bibliometric search, comprising 105 journal articles, 30
conference papers, 12 book chapters, seven review papers, three books, and one note.

3. Results and Discussion
3.1. Key Research Themes in Digital Leadership for Higher Education

The exploration of digital leadership in higher education has gained momentum in response to the sweeping impact of
digital transformation on academic institutions worldwide. As universities adopt increasingly complex digital
infrastructures to support teaching, learning, and administrative processes, scholars have sought to conceptualize and
define what digital leadership entails within this context (Ehlers, 2020; Msila, 2022; Sapta et al., 2023; Suryadi et al.,
2024). Research themes have spanned the development of leadership competencies, strategies for implementing
digital learning technologies, and the cultivation of innovation-oriented institutional cultures (Arham et al., 2023).
Moreover, scholars have investigated the organizational change processes triggered by digital transformation,
including the challenges of building trust, overcoming resistance to change, and fostering collaboration across diverse
stakeholder groups (Aldawood et al., 2019).

Figure 1 explains the intellectual structure of research keywords clustered around the core concept of digital
leadership. The largest and most connected cluster revolves around digital leadership, higher education, e-leadership,
and digital transformation, highlighting the central role of these topics in academic discourse. These keywords
emphasize the strategic application of digital tools to support institutional transformation, innovation, and educational
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excellence. Surrounding this cluster are themes such as change management, knowledge sharing, and technology-
enhanced learning, reflecting leadership practices required to build a resilient, adaptable academic environment.

This interpretation is supported by the bibliometric network, in which digital leadership exhibited the highest
occurrence frequency and total link strength within the co-occurrence network, indicating its central role in
connecting related concepts such as higher education, digital transformation, and e-leadership. In contrast, keywords
including digital literacy, digital citizenship, and emotional intelligence showed lower occurrence frequencies but
appeared predominantly in the most recent overlay visualization, suggesting their emergence as developing research
themes.

digital tranSormation higher education e-leadershir

digital leadership

Figure 1. Thematic map of digital leadership in higher education

Other distinct clusters capture emerging research interests, including technology leadership, linked to technology
integration, online learning, and COVID-19 as an accelerant of digital adoption. The digital citizenship cluster
explores ethical and behavioral perspectives, such as emotional intelligence and digital literacy, while professional
development and self-efficacy clusters point to leadership skill-building in a rapidly changing landscape. This data is
also supported by co-occurrence analysis based on author keywords shown in Figure 2.

Figure 2 highlights the thematic structure of digital leadership research in higher education. Cluster 1 (red) is centered
on digital leadership and higher education, surrounded by related keywords such as e-leadership, digital
transformation, emotional intelligence, digital citizenship, and innovation. This cluster emphasizes the dominant
discourse that digital leadership is not only a matter of technological adoption but also a complex socio-cultural
transformation within academic institutions (Antonopoulou et al., 2020; Jameson et al., 2022a; Jing et al., 2025).
Terms like emotional intelligence and well-being highlight how leadership skills must incorporate empathy,
inclusivity, and a human-centered vision to drive digital change effectively (Ortega & Sonder, 2024).

In contrast, cluster 2 (blue) focuses on technology leadership and educational leadership, with co-occurring terms
including behavioral data analysis, digital skills, and organizational culture. This suggests a more technical and
managerial approach to leadership that prioritizes skill-building, data-driven decision-making, and digital literacy to
integrate technologies in higher education successfully (L. Zhang et al., 2018; Y. Zhang et al., 2021). Meanwhile, the
green cluster integrates topics such as professional development, sustainable development, employability skills, and
change. This points to a growing recognition that digital leadership needs to align with broader institutional goals,
including lifelong learning, sustainability, and workforce preparedness (Birasnav et al., 2023; L. Mishra et al., 2024;
N. Mishra & Aithal, 2023). Additionally, references to online learning and COVID-19 in this cluster illustrate how
global crises have accelerated the necessity for technology-oriented school and leadership practices (Adedoyin &
Soykan, 2023; Nuryana et al., 2022; Nuryana, Xu, Kurniawan, et al., 2023).

Recent studies have further expanded the scope of digital leadership by addressing its ethical, cultural, and
sustainability dimensions, arguing that digital leaders in higher education must balance technological competence
with a strong human-centered approach (Chalkiadakis & Noguera, 2024). These thematic groupings demonstrate that
digital leadership research in higher education is multidimensional, integrating technical, cultural, ethical, and
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professional development perspectives to advance a holistic understanding of leadership in a digitally transformed
educational ecosystem.
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Figure 2. Co-occurrence network of digital leadership research in higher education
3.2. Influential Scholars, Institutions, and Publication Venue

Figure 3, mapping the flow between leading authors (AU), their affiliated institutions (AU _UN), and the publication
outlets (SO) that have contributed to the development of digital leadership in higher education. This visualization
makes clear that authors such as Alias BS, Hamzah MIM, and Anwar S have been significant contributors, with high
publication counts connected to notable universities, the University of Malaya, the University of Greenwich, and
Universitas Pendidikan Indonesia. Their work often appears in reputable journals such as the International Journal of
Evaluation and Research in Education and the Emerging Science Journal.
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Figure 3. Sankey diagram of influential authors, institutions, and publication outlets
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Figure 3 also reveals that institutions such as the University of Greenwich and Universiti Kebangsaan Malaysia are
closely linked to influential authors publishing in outlets like the ACM International Conference Proceeding Series
and the ASEE Annual Conference and Exposition Proceedings. This suggests an emerging bridge between
educational technology, engineering education, and leadership scholarship, where interdisciplinary collaborations are
encouraged to address the challenges of implementing digital transformation in higher education (Fawns, 2019;
Jandri¢ & Knox, 2022).

Meanwhile, Author and Affiliation (including departments) can be seen in Tables 1 and 2. Table 1 presents the most
productive authors contributing to the field of digital leadership in higher education, based on total publications (TD),
total citations (TC), and total link strength (TLS), which reflects collaboration intensity and influence in the co-
authorship network. The most prolific authors, with four publications each, include Alias Bity Salwana,
Antonopoulou Hera, Barlou Olympia, Beligiannis Grigorios, and Halkiopoulos Constantinos. Notably, while Alias
has the same number of documents (TD = 4), her total citations (TC = 2) and link strength (TLS = 6) are lower
compared to the other group (Antonopoulou, Barlou, Beligiannis, and Halkiopoulos), each of whom has 264 citations
and a TLS of 12. This suggests that while Alias is productive, her impact and network centrality are relatively modest
in comparison.

Table 1. Most productive authors in digital leadership in higher education research

No. Author TD TC TLS
1 Alias, Bity Salwana 4 2 6
2 Antonopoulou, Hera 4 264 12
3 Barlou, Olympia 4 264 12
4 Beligiannis, Grigorios 4 264 12
5 Halkiopoulos, Constantinos 4 264 12
6 Adams, Donnie 3 28 5
7 Ahlquist, Josie 2 6 0
8 Anwar, Sadia 2 7 2
9 Arifin, Viva 2 1 10

Antonopoulou et al. (Antonopoulou et al., 2020) emerge as highly influential not only due to productivity but also due
to their citation impact and collaborative network, indicating a strong presence in the scholarly conversation. Their
works likely reflect co-authored, highly cited contributions within leadership or educational technology domains. In
contrast, authors such as Adams Donnie (TD = 3, TC = 28, TLS = 5) and Anwar Sadia (TD =2, TC = 7, TLS = 2)
demonstrate growing influence, albeit at a smaller scale, suggesting their research is gaining visibility, possibly in
specific regional or thematic niches.

As previously discussed in Table 1, several authors emerge as productive and influential contributors to the field of
digital leadership in higher education. Meanwhile, Table 2 provides a closer look at the institutional affiliations of
these key authors, offering insights into the academic environments supporting this growing body of research. From
the table, it is evident that the Faculty of Education at the University of Malaya leads in total documents (TD = 4),
with a moderate citation count (TC = 34) and a total link strength of 5.

A deeper look reveals that the University of Patras (Greece) plays a major role in the field. Although represented by
three different departments, namely the Department of Business Administration of Food & Agricultural Enterprises,
the Department of Management Science and Technology, and the general University of Patras, this institution
collectively accumulates a substantial volume of citations (TC = 164 + 164 + 100 = 428) and 6 total documents.

Other institutions, such as Universiti Kebangsaan Malaysia, Florida State University, and Daffodil International
University, also appear in Table 2 with consistent publication activity but varying levels of citation impact. Notably,
State Islamic Syarif Hidayatullah University (Indonesia) and ABFI Institute of Perbanas show emerging engagement
in this field, indicating growing interest in digital leadership within Southeast Asian academic settings. However,
most of these institutions show modest citation metrics, reflecting either relatively recent contributions or localized
publication reach.
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Table 2. Most productive affiliations in digital leadership in higher education

No Affiliation TD TC TLS

(V)]

1 Faculty of Education, University of Malaya, Kuala Lumpur, Malaysia 4 34
2 Department of Business Administration of Food & Agricultural Enterprises, University of 2 164 2
Patras, Patras, Greece

3 Department of Business Administration, Daffodil International University, Dhaka, 2 7 4
Bangladesh
4 Department of Management Science and Technology, University of Patras, Patras, Greece 2 164 2
5 Faculty of Education, Universiti Kebangsaan Malaysia, Bangi, Malaysia 2 0 3
6  Florida State University, Leadership Learning Research Center, United States 2 6 0
7  State Islamic Syarif Hidayatullah, Dept of Informatic, Jakarta, Indonesia 2 1 4
8  University of Granada, Granada, Spain 2 3
9  University of Patras, Patras, Greece 2 100 O
10  Abfi Institute of Perbanas, Indonesia 1 6 2

3.3. Publication Trends and Evolution of the Field

A bibliometric study underscores that higher education institutions are undergoing an ongoing digital transformation,
which demands new forms of leadership that blend strategic direction with technological awareness (Antonopoulou et
al., 2020; Peterson & Jordansson, 2022) In line with that, other research highlights global diversification in
publication outcomes, with a surge in studies focusing on institutional strategies, leadership frameworks, and
academic governance in digital contexts (Obied, 2025; Olabiyi et al., 2025). Figure 4 illustrates the annual number of
publications on digital leadership in higher education from 2016 to 2025, including the percentage change between
years and a polynomial trend line (R? = 0.73) that represents the overall growth pattern. The data shows a fluctuating
trajectory, with several periods of decline followed by sharp increases. Notably, the years 2019-2021 saw a
significant surge, with 183.3% growth from 2019 to 2020 (6 to 17 documents), suggesting an inflection point where
interest in the topic began accelerating. This was followed by continued momentum in 2022 and 2023, culminating in
a peak of 35 publications in 2024, the highest in the observed range.

Publication Trends and Abrupt Changes
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Figure 4. Publication trends and abrupt changes in digital leadership
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Despite the positive trajectory, the field also shows instability, as seen in the -41.2% drop in 2021 and the -37.1%
decrease from 2024 to 2025. These declines may not necessarily indicate reduced scholarly interest, but rather
fluctuations in indexing, database updates, or delays in publication. The trend line suggests that despite year-to-year
volatility, digital leadership research has followed a long-term upward trend. These patterns align with prior
observations that the field remains emergent and dynamic, shaped by shifting institutional priorities and evolving
conceptual frameworks (Jameson et al., 2022b). The polynomial regression (degree 3) reinforces the notion of gradual
maturation in this research domain. The publication burst between 2020 and 2024 may reflect the broadening scope of
digital leadership studies, including themes like educational innovation, digital ethics, and institutional change
management (Karakose et al., 2022; Tigre et al., 2023; Wollscheid et al., 2025; Zeike et al., 2019). The slight decline
projected in 2025 should be interpreted cautiously, as it reflects incomplete data collection for the current year.

Meanwhile, Figure 5 shows the thematic and structural evolution of the digital leadership research field over time,
based on longitudinal bibliometric data. This evolution is not only reflected in the quantity of publications, but also in
the deepening complexity and interdisciplinary nature of the research. Early publications between 2016 and 2019
were predominantly conceptual or exploratory, often focusing on definitions of digital leadership and its distinction
from conventional leadership models in education (Erhan et al., 2022; Wang et al., 2022).

2016-2020 2021-2022 2023-2024 2025-2025
digital leadersh digital covid-19 digital leadership
. leadership.
\ gjg_itél Ieader@p
e-leadership digital transformation
technology leadership
leadership technology leadership university techn_ology leadership

Figure 5. Evolution of the digital leadership research field

From 2020 to 2024, the field evolved into a more empirical and application-oriented domain, with studies increasingly
addressing digital leadership practices, competencies, and institutional strategies. Research expanded into new
thematic areas such as educational innovation, organizational culture, and leadership capability within digitally
transforming institutions (Aboobaker & KA, 2021). In the most recent period (2024-2025), the field shows signs of
diversification and fragmentation. Studies increasingly focus on subtopics such as ethics in digital governance,
sustainable transformation, and professional development, indicating that digital leadership is evolving into a broader
academic ecosystem (Cortellazzo et al., 2019; Miiller et al., 2024).

The thematic evolution analysis further demonstrates that earlier studies were primarily associated with technology-
oriented concepts, whereas more recent themes exhibit stronger connections with organizational culture, emotional
intelligence, sustainability, and digital literacy. This shift is evidenced not only by the thematic evolution diagram but
also by the overlay visualization, where recently emerging keywords are represented by brighter colors, indicating
increasing scholarly attention during the latest publication period.

3.4. Emerging Research Frontiers and Underexplored Areas

Identifying emerging research frontiers and developing research themes is essential for advancing the maturity and
relevance of any academic field, including digital leadership in higher education. Unlike the conventional co-
occurrence network, which primarily illustrates relationships among keywords, the Enhanced Strategic Diagram
provides a strategic perspective by positioning research themes according to their conceptual importance and
developmental maturity. Consequently, the ESD enables a more systematic identification of well-developed,
emerging, peripheral, and declining research themes. Figure 6 visualizes the thematic evolution of research on digital
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leadership in higher education using a dual-map quadrant layout. The left panel shows themes based on novel
publication years (recent research), while the right panel depicts older, more established themes. Each quadrant
represents thematic positioning along two axes: centrality (relevance within the research network) and density
(development level). In the recent-year quadrant (left), core themes like digital leadership, higher education, and
digital transformation occupy Quadrant 1 (Ql), signaling both high centrality and conceptual development.
Meanwhile, themes in Quadrant 2 (Q2), such as COVID-19, represent emerging but still developing research areas,
whereas Quadrant 3 (Q3) contains comparatively lower-density and peripheral themes, including digital skills, digital
citizenship, and digital literacy. Although these topics have received increasing scholarly attention in recent years,
their thematic positioning indicates that they remain less conceptually mature and less interconnected within the
present bibliometric network than the dominant themes in Quadrant 1.
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Figure 6. Quadrant plot of thematic evolution

In contrast, the older-year quadrant (right) shows that technology leadership, leadership, and e-leadership are mature
themes located in Quadrant 5 (Q5). However, several topics like educational leadership, behavioral data analysis, and
e-learning appear in Quadrants 7 and 8 (obsolete or declining), indicating a decrease in scholarly attention or lack of
conceptual renewal. Knowledge sharing, although still relevant, appears isolated (Q6), suggesting it may need
reintegration into contemporary frameworks to maintain relevance. The shift from classic leadership frameworks
toward more digitally nuanced topics reflects a transformation in scholarly priorities.

From the emerging and peripheral themes identified in the Enhanced Strategic Diagram and supported by the overlay
visualization, several research topics demonstrate relatively lower thematic density while exhibiting increasing recent
occurrences. These characteristics suggest that digital skills, digital citizenship, emotional intelligence, and digital
literacy represent developing research directions that warrant further empirical investigation rather than fully
established research domains. Meanwhile, from the emerging and peripheral topics in Q2 and Q3 (novel quadrant),
several research frontiers show strong potential for future development. For instance, digital skills (Gilli et al., 2024),
emotional intelligence (Anwar & Saraih, 2024c), and digital citizenship (Calen et al., 2021), currently
underdeveloped, are increasingly recognized as critical to effective digital leadership but lack sustained theoretical or
empirical investigation. Additionally, the integration of digital literacy into leadership frameworks is still fragmented,
despite growing institutional relevance (Ben Ghrbeia & Alzubi, 2024).

649



Marlia et.al | Daengku: Journal of Humanities and Social Sciences Innovation, 2026, 6(4): 641-655

Building upon the overlay visualization analysis, Figure 7 explicitly marks the most recent and potentially emerging
research themes in digital leadership in higher education. These terms appear in bright yellow and are highlighted
with red rectangles to signify their novelty and increasing relevance in the last two years (2024-2025). The keywords
include education, digital education, digital literacy, principal digital leadership, emotional intelligence, higher
education sector, organizational culture, sustainable development, Africa, and China.
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Figure 7. Co-occurrence overlay visualization of emerging keywords

The emerging keywords identified in the co-occurrence overlay visualization, such as digital literacy, emotional
intelligence, principal digital leadership, organizational culture, and regional contexts like Africa and China- reflect a
shift in digital leadership research toward more human-centered, contextual, and skill-based themes. For instance,
emotional intelligence has been shown to impact instructional strategy and leadership behavior in Chinese schools
significantly (J. Chen & Guo, 2020). While in South African and African settings, it has been linked to improved
social skills and leadership program effectiveness (Shaikh et al., 2018).

At the same time, digital literacy and principal-level leadership have been shown to enhance teacher performance and
institutional readiness for digital change (Setyawan et al., 2022; Tongli et al., 2024), while emerging frameworks in
other countries incorporate these dimensions into broader digital transformation strategies (Anwar & Saraih, 2024b).
Moreover, the integration of sustainability, organizational culture, and transformational leadership into digital
strategies reflects a systemic shift toward long-term, values-based innovation in education (Hargitai & Bencsik, 2023;
Retnowati & Santosa, 2023; Saputra & Saputra, 2020). Compared with previous bibliometric studies, this study
contributes by focusing specifically on higher education and integrating multiple complementary bibliometric
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techniques to reveal not only publication patterns but also thematic maturity, conceptual evolution, and emerging
research directions. This integrated perspective provides a more comprehensive understanding of how digital
leadership research has evolved and where future investigations should be directed.

4. Conclusion

Higher education institutions face a persistent challenge in strategically integrating digital technologies amid rapid
transformation and evolving leadership demands. This bibliometric study reveals that while digital leadership in
higher education is gaining scholarly traction, it remains a developing and fragmented field marked by diverse themes
such as digital transformation, emotional intelligence, digital literacy, and organizational change. The analysis
highlights a growing shift toward more holistic leadership models that blend technical skills with cultural, ethical, and
sustainability-oriented competencies. Influential scholars and institutions have begun shaping this evolving discourse.
Yet, critical gaps remain, particularly in underexplored areas like principal digital leadership, regional leadership
dynamics (e.g., Africa and China), and the integration of emotional intelligence into digital strategies. These findings
emphasize the need for more interdisciplinary, context-aware research to support the development of adaptive and
inclusive digital leadership frameworks that can drive resilient innovation across global academic environments.
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