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1. Research Background

Abstract

Against the backdrop of the digital transformation of education becoming a core
issue in global educational reform, teachers' digital leadership is crucial for achiev-
ing the digital transformation of education. This study took 442 articles in the
WOS Core collection database from 2014 to 2024 and 573 articles in CNKI aca-
demic journals as samples, and used CiteSpace 6.4.R1 for atlas analysis. The re-
search finds that the number of published papers in China and abroad continues to
increase. Domestic research focuses on information leadership and the practice of
educational informatization, concentrating on aspects such as the application of
digital technology by teachers. Foreign research focuses on the role of teachers'
digital leadership in school management and transformation, emphasizing theoret-
ical construction and internationalization. The keyword clustering in China and
abroad can be divided into three aspects: digital leadership and educational man-
agement, educational transformation and technological integration, and teacher
training and development improvement. In China, it focuses on practice and group
characteristics, while abroad, it emphasizes theoretical frameworks and interna-
tional perspectives. Based on this, the research proposes suggestions for deepening
the coordination between theoretical construction and practice, promoting the path
of deep integration and innovation, and improving the hierarchical system and bal-
anced strategies.
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The digital transformation of education has become a core issue in global educational reform. Digital leadership is
the dominant force in the digital transformation of education and the key to achieving it. In recent years, China and
the international community have promoted technological integration and capacity building in the field of education
through a series of policy documents. In 2018, the Ministry of Education issued the Education Informatization 2.0
Action Plan, proposing to carry out in-depth informatization leadership training for school principals and compre-
hensively enhance the information literacy of school managers at all levels and of all types. In 2024, UNESCO
released the Framework for Teachers' AI Capabilities, dividing teachers' capabilities into three levels—"Acquisi-
tion", "Deepening", and "Creation"—from five aspects: people-oriented concepts, ethics, and basic applications.
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The aim is to assist teachers in effectively applying artificial intelligence. In April 2025, the Ministry of Education
and nine other departments jointly issued the Opinions on Accelerating the Digitalization of Education, making
comprehensive arrangements for promoting the digitalization of education. It can be seen from this that the release
of numerous relevant policy documents fully demonstrates the crucial role of digital literacy and teachers' digital
leadership in high-quality development.

Against this background, based on the CiteSpace visualization tool, this study conducted a map analysis of the
research literature on digital leadership of teachers in China and abroad from 2014 to 2024. The aim was to system-
atically sort out the research hotspots and cutting-edge trends in this field through methods such as publication
volume analysis, keyword co-occurrence, and cluster analysis. To provide support and practical references for build-
ing a teacher digital literacy cultivation system with Chinese characteristics and promoting the implementation of
the education digitalization strategy.

2. Research Design

The data of this study were collected from the WOS Core Collection database and CNKI academic journals. In the
WOS database, with "teacher" AND "digital leadership" OR "Information leadership" OR "digital guiding force"
OR "digital Education Leadership" OR "digital driving force" OR "digital Intelligence Leadership" OR "digital
Competence" OR "artificial intelligence leadership" as the theme. In the CNKI database, search with words such as
"teacher", "digital leadership", "information leadership", "digital leadership", "digital intelligence leadership", "dig-
ital competence", or "digital driving force" as keywords. The retrieval time was set from January 1, 2014, to De-
cember 31, 2024. After manual screening, the literature irrelevant to the relevant research topics was eliminated. A
total of 573 valid Chinese literatures and 442 valid English literatures were obtained and determined as the research
samples.

Multiple knowledge graphs were generated using CiteSpace 6.4.R1 and analyzed to explore the research hotspots
and future research trends of teachers' digital leadership in China and abroad in the past decade.

3. Research Results
3.1 Analysis of the Number of Published Articles in China and Abroad

From 2014 to 2024, the number of published papers on teachers' digital leadership both in China and abroad has
shown a continuous growth trend. Based on the number of published papers in China and abroad in the past decade,
it can be divided into three stages, as shown in Figure 1.
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Figure 1. Trend chart of the number of published papers in China and abroad.
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The first stage was from 2014 to 2018. During this period, the number of domestic published articles was rela-
tively high and showed a gradual upward trend, while the growth of foreign published articles was relatively slow,
and the overall situation was in a stable state at a relatively low level. During this period, domestic research paid
attention to teachers' digital leadership earlier and more continuously. The second stage was from 2019 to 2021.
After 2019, the growth rate of foreign-published articles accelerated, showing a rapid upward trend. Although the
number of domestic published articles still maintained growth, the rate was relatively stable. The research enthusi-
asm for teachers' digital leadership abroad has rapidly increased at this stage. The third stage is from 2022 to 2024.
After 2022, the growth rate of domestically published articles will further accelerate. Although growth was main-
tained abroad, the growth rate was relatively slow. Research on teachers' digital leadership by scholars in China and
abroad has shown explosive growth.

3.2 Analysis of Chinese and Foreign Keywords

The domestic keyword co-occurrence graph has 335 nodes and 386 connections. The co-occurrence graph of foreign
keywords has 313 nodes and 558 connections.

As shown in Table 1, the frequency of appearance of domestic keywords such as "information leadership",
"teacher leadership", and "principal informatization leadership" is relatively high. The keywords such as "digital
competence", "teacher leadership", "transformational leadership", and "teacher training" have a relatively high fre-
quency of occurrence abroad. It can be seen that domestic research emphasizes the relationship between teachers'
digital leadership and digital literacy as well as the educational informatization environment, and stresses the inte-
grated application in practical scenarios. Foreign research focuses more on the theoretical construction of digital
leadership in school leadership and transformation, pays attention to the cultivation of teachers' digital capabilities,
and the theoretical construction of technology integration in teaching and school management.

Table 1. Co-occurrence of Keywords

Importance China Keywords Abroad Keywords

Main Keywords Information-based leadership; Digital competence; Teacher training;
Digital Competence; Digital leadership Digital leadership; Leadership

Secondary Keywords Educational informatization; Teacher leadership; Higher education; Teacher education; School leadership;
Digital transformation of education; Digital literacy; Digital technology; Digital education; Competence;
Teacherlmprovement strategy; Artificial intelligence; Digital teaching competence; Professional development;

Principal; The role of teachers; Rural school principal; Technology; Teachers; Educational inovation

3.3 Cluster Analysis of Chinese and Foreign Keywords
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Figure 2. Keyword clustering graphs of China (left) and abroad (right).
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In this study, the CiteSpace software was used to conduct cluster analysis on the key words. Different research
topics and directions are distinguished by different colors and clustering labels, which can visually and clearly
display the connections and differences among various research topics. As shown in Figure 2, the domestic keyword
clustering graph generates a total of 335 nodes and 386 links, with Q=0.8613 (> 0.3), which indicates that the
clustering structure is significant and the grouping validity is at a relatively high level. S=0.9606 (> 0.7), indicating
that the clustering reliability is relatively high and there is strong internal consistency within the clusters. A total of
313 nodes and 558 links were generated in the foreign keyword clustering graph, with Q=0.839 (> 0.3), indicating
that its clustering structure is equally significant and the grouping effectiveness is good. S=0.8219 (> 0.7), showing
a high clustering reliability and strong internal consistency.

Based on the 13 clusters generated both at China and abroad, it can be concluded that the relevant research on
digital leadership of teachers at China and abroad mainly falls into three aspects: digital leadership and educational
management, educational transformation and technology integration, and teacher training and development im-
provement, as shown in Table 2.

Table 2. Keyword Clustering Classification Tables for China (up) and abroad (down)

Cluster name
(Chinese data)
#1 Leadership

#2 Teacher leadership

CNKI:Clustering contains keywords
(Chinese data)
Principal of the kindergarten; Self-cultivation; Digital Age
Teacher leadership; Information literacy

Clustering

Digital leadership

. duj:llt(iional #4 Principal . Educational informatization; Information-based leadership;
management #10 Principal leadership Principal leadership ; School reform; Higher education
#11 Principal Informatization Leadership Principal's Informationization leadership; Training program
Educational #0 Artificial intelligence Digital competence; Artificial intelligence; Enhancement strategy
transformation #5 Digital transformation of education Digital transformation of education; Digital leadership
and technological #6 Information-based leadership Information-based leadership; Informatization
integration #8 Teachers' digital competence Vocational colleges; Intelligent era ; Information ecological chain

Teacher training #3 University teachers University teachers; Digital Literacy Course

and #7 Competence Primary and secondary school teachers; Digital competence
development ~ #9 Principals of primary and secondary schools Influencing factors; Digital competence of teachers
promotion #12Teaching leadership Knowledge Management; Theoretical model; Organized learning

Cluster name

WOS:Clustering contains keywords

Clusterin;
¢ (Abroad data) (Abroad data)
Digital leadership #1 mu]tlculFuTal school le.aders ip professional digital compt?tence,. .professmnal development
and #2 digital leadership blended education; digital technology
educational #3 digital transformation teacher collaboration; principal instructional leadership
. . h S
management #8 group leadership promotion approac teachers perception; digital competence
Educational #0 digital learning material digital competence; educational goal; leadership style
transformation #6 technology integration technology integration; international digital competence framework
and technological #7 digital media teaching group leadership; thinking awareness
integration #10 service learning service learning; teacher training; digital skill
Teacher training #4 preservice teacher education teacher; comparative method;
and #5 pre-service teacher self-efficacy digital technology; digital competence; organisational learning
development #9 pre-service teacher functional diversity; technology-enhanced learning
promotion #11 digital learner digital era; middle school science teacher

#12 research work

future teacher; covid-19 pandemic; digital competencies

3.3.1 Digital Leadership and Educational Management

Domestic clustering focuses on the leadership roles of principals and teachers, emphasizing school reform under
the background of educational informatization and self-cultivation in the digital age. The information-based leader-
ship of principals plays a crucial role in promoting school reform and the development of primary and secondary
education, and it is the core driving force for guiding primary and secondary schools to adapt to educational changes
in the digital age. Abroad, multiculturalism and professional development are emphasized, with a focus on teacher
collaboration and the teaching leadership of principals. Multicultural school leadership helps to create an inclusive
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educational environment and promote the development of professional digital capabilities (Musadad & Adha, 2022).
The combination of teacher collaboration and the principal's teaching leadership can effectively enhance the effi-
ciency of digital management and promote the improvement of teachers' professional digital capabilities (Schmitz
et al., 2023).

3.3.2 Educational Transformation and Technological Integration

Digital education transformation is a key path to promoting the innovative development of education. Information
technology leadership plays a leading role in this process, while the improvement of teachers' digital capabilities is
an important factor to ensure the success of the transformation (Markauskaite, Carvalho, & Fawns, 2023). Domes-
tically, emphasis is placed on the transformation of digital education and the leadership of information technology,
with a focus on the practical application of technology in education and the matching of teachers' capabilities.
Abroad, emphasis is placed on the systematicness and internationalization of technology integration. Technology
integration needs to follow the international digital competence framework to achieve the deep integration of edu-
cational goals and leadership styles, while service learning and digital skills cultivation further expand the applica-
tion scenarios of technology integration (Hu, Wang, & Li, 2025).

3.3.3 Teacher Training and Development Promotion

Learning and research work in the digital age have put forward higher requirements for teachers' digital capabilities,
promoting teachers to continuously improve their own qualities to adapt to the future development of education. In
China, the focus is on the capacity building of teachers at different educational stages. The establishment of digital
literacy courses for higher education teachers is conducive to enhancing teachers' digital capabilities (Gémez-Tri-
gueros, 2023). The improvement of digital capabilities of teachers is influenced by multiple factors, including cur-
riculum design, training systems, etc. (Althubyani, 2024). Abroad, emphasis is placed on the training of pre-service
teachers and teachers' self-efficacy, while also involving learning and research work in the digital age. The training
of pre-service teachers should focus on the shaping of digital capabilities, and the improvement of teachers' self-
efficacy can enhance their confidence in digital teaching (Tomczyk, 2024).

Therefore, domestic research closely combines educational management practice and the characteristics of the
teacher group, while foreign research pays more attention to the construction of theoretical frameworks and inter-
national perspectives. The two present complementary research dimensions in the three major clusters, providing
multiple perspectives for the research on teachers' digital leadership (Sun, Zhang, & Li, 2024).

4. Suggestions and Prospects

4.1 Deepen the Theoretical Construction and Practical Synergy of Digital Leadership and Educational
Management

Combining the practices such as "Principal Information Leadership" in China, a hierarchical model of digital lead-
ership covering the entire educational stage is constructed to clarify the digital roles of teachers in teaching, man-
agement, and home-school collaboration. Drawing on the foreign theory of "multicultural leadership", explore the
interaction model of multiple subjects such as teachers, principals, and parents, promote cross-cultural application
research, and facilitate the dialogue between local theories and the international community.

4.2 Promoting the Deep Integration and Innovation Path of Educational Transformation and Techno-
logical Integration

Strengthen the alignment of empirical research with internationalization. Referring to the international digital com-
petence framework and in line with China's educational informatization goals, develop a localized technology inte-
gration and assessment system, expand the application of digital leadership in vocational education and other fields,
and facilitate the implementation of educational transformation.

4.3 Improve the Hierarchical System and Balanced Strategies for the Training and Development of
Teachers

Design differentiated training programs for teachers at different stages, strengthen the digital self-efficacy of pre-
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service teachers, and establish a dynamic evaluation system for in-service teachers. Pay attention to the shortcom-
ings of rural and special education teachers' capabilities, and promote the integration of "digital literacy courses"
with assistance policies, narrow the digital divide, and facilitate balanced development.

In conclusion, future research and practice on digital leadership for teachers should follow the trend of digital
transformation in education, deeply integrate cutting-edge theories with diverse technologies, and fully build a more
scientific, efficient and adaptable ecosystem for cultivating teachers' digital literacy, enabling teachers to calmly
cope with challenges in the digital age and fully play a leading role, thus laying a solid talent support for the high-
quality development of education.
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