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Abstract. As the core driving force spearheading the new wave of technologi-

cal transformation, artificial intelligence is profoundly reshaping the ecosystem 

and development trajectory of vocational education. To systematically grasp the 

research landscape in China's intersection of AI and vocational education, this 

study conducted a quantitative analysis of 474 relevant papers using the CNKI 

database and CiteSpace visualization tools.Findings reveal that research in this 

field has progressed through three distinct phases: an embryonic stage (2007–

2016), a developmental stage (2017–2022), and an explosive growth stage 

(2023–present), with publication volume exhibiting an accelerating growth 

trend.Research power centers around vocational institutions like Tianjin Uni-

versity of Technology and Education and Changzhou Vocational College of 

Information Technology, alongside key undergraduate universities such as 

Tianjin University and Beijing Normal University. Research content focuses on 

the intelligent reform of vocational education teaching elements, the transfor-

mation of intelligent education ecosystems and systems, and the reconstruction 

of vocational competencies. This can be categorized into ten sub-research di-

rections, gradually evolving into research hotspots such as talent cultivation, 

industry-education integration, smart education, and digital literacy.Research 

frontiers are shifting from macro-level big data and development pathways to 

micro-level professional development and curriculum systems, with emerging 

focuses on human-machine collaboration, smart dual-teacher models, curricu-

lum-based ideological education, visualization, and digitization. Future efforts 

should strengthen academic community building and deepen the return to the 

essence of education, aiming to provide theoretical support and practical guid-

ance for constructing a new ecosystem of vocational education in the intelligent 

era. 
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1 Introduction 

In recent years, artificial intelligence (AI) and its related technologies have undergone 
rapid transformation. Generative Artificial Intelligence (GenAI), exemplified by
ChatGPT, is flourishing and gradually integrating into industries worldwide. In the 
foreseeable future, it will significantly boost socioeconomic development and may
even reshape the landscape of national competitiveness. AI technology represents the 
next major technological revolution following steam power, electricity, and infor-
mation technology—often termed the Fourth Industrial Revolution or Fourth Tech-
nological Transformation. Many nations have prioritized AI development as a nation-
al strategy. For instance, the United States has released reports such as “Preparing for 
the Future of Artificial Intelligence” and the “National Artificial Intelligence Re-
search and Development Strategic Plan”. Concurrently, China places significant stra-
tegic emphasis on AI development, with numerous guiding and implementing policy 
documents issued at national, provincial, and municipal levels. On July 10, 2023,
seven government departments including the Cyberspace Administration of China
jointly released the Interim Measures for the Administration of Generative Artificial 
Intelligence Services, charting a course for the healthy development of generative AI. 
Yet what relationship exists between AI learning and human learning? How does AI 
impact education? How does AI reshape human learning methods? These are ques-
tions worthy of consideration by education practitioners. The education system is a 
complex dynamic system, with its dynamism reflected in the evolving interplay of its 
constituent elements—including learners, educators, learning environments, re-
sources, and content. Vocational education, characterized as technical and skill-based 
learning, bridges industry needs with the educational framework, holding a unique
position and mission. Its foundation is currently transitioning from industrialization to 
intelligentization [1]. 

A literature review of the China National Knowledge Infrastructure (CNKI) data-
base reveals that while cross-disciplinary research on "AI + Vocational Education" 
has reached a considerable scale, most studies focus on conceptual clarification, defi-
nition of core elements, and current application status. Comparative analyses of de-
velopmental trends remain scarce. Therefore, this paper proposes to employ scientific 
knowledge graph methodology to conduct a visual study of China's “AI + Vocational 
Education” development landscape. This research holds value in both theoretical and 
practical dimensions. By analyzing existing literature data to identify research
hotspots in China's “AI + Vocational Education” field, it can uncover potential de-
velopmental trends. Furthermore, exploring vocational education research progress
from the novel perspective of interdisciplinary convergence offers advantages over 
traditional theoretical summaries, including quantifiability, deducibility, and visuali-
zability.The specific contributions are as follows. 

Contribution 1.Three developmental stages of China's “AI+ vocational education” 
research have been outlined. 

Contribution 2.Identified core research strengths and structural characteristics. 
Contribution 3.Identified three highly cited themes and ten sub-research direc-

tions. 
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Contribution 4.Predicted future research frontiers and development trends. 

2 Data Sources and Methods 

2.1 Data Sources 

To ensure the comprehensiveness and scientific rigor of the dataset sources, this study 
utilized the “Specialized Search” function of the CNKI Chinese Academic Journal
Database to obtain the required data resources.The formula is: “KY = Artificial Intel-
ligence + Generative Artificial Intelligence + AIGC AND KY = Vocational Educa-
tion + Higher Vocational Education + Higher Vocational Colleges + Vocational In-
stitutions”. Analysis revealed that as of December 2024, there were 483 articles sim-
ultaneously using “Vocational Education” and “Artificial Intelligence” as keywords 
(KY) and indexed in the CNKI Chinese Academic Journal Database.After deduplica-
tion and data cleansing—removing conference notices, editorials, and other
non-relevant content—a robust and unique dataset comprising 474 bibliographic rec-
ords was obtained. Finally, data conversion generated a CiteSpace-compatible dataset. 

2.2 Research Methods 

CiteSpace is a knowledge graph analysis tool designed based on theories such as
Kuhn's scientific development model, and structural holes in social network analysis. 
It possesses functions for interpreting the current state of a field and predicting its 
future prospects[2]. Developed by Professor Chaomei Chen at Drexel University in the 
United States, the software enables data mining and visualization of a specific re-
search domain. To better map the development trends of vocational education re-
search in China within the context of artificial intelligence,this paper introduces a
quantitative research method of co-word clustering. Based on CiteSpace’s visualiza-
tion analysis of the field knowledge map, it organizes explicit data such as publication 
status, authors and scientific communities, and research institutions within the field. 
By utilizing keyword co-word clustering to identify sub-research areas and provide 
detailed commentary, it deeply excavates and visually presents the current state, re-
search hotspots, and trends in China’s vocational education research within the field 
of artificial intelligence. This provides convenience, guidance, and support for subse-
quent research endeavors.The specific research process of this study is shown in Fig-
ure 1. 

3 The Current State of Research on Vocational Education in 
China from the Perspective of Artificial Intelligence 

3.1 Analysis of Annual and Cumulative Document Output 

The volume of publications exhibits an accelerating growth trend over time, with the 
trendline effectively explaining variations in the actual data. This index model



401An Analysis of the Current Status, Research Hotspots, and …             

demonstrates high adaptability in revealing the growth patterns of publication volume. 
Based on real-world data statistics, supplemented by literature reviews and policy 
research, the interdisciplinary study of artificial intelligence and vocational education 
has been identified as progressing through three distinct research phases. Specific 
statistical findings are presented in Figure 2. 
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Fig. 2. Visualized Statistics of Annual Publication Volume and Cumulative Publication Vol-

ume 

The first phase was the embryonic stage (2007–2016). The earliest core article in 
this research field appeared in 2007, authored by Chen Zhibin from Guangdong Poly-
technic Normal University and published in Vocational Education. However, from
then until 2016, research remained sparse with only three additional articles pub-
lished. This indicates the stage was still in its infancy, characterized by immature
research subjects, content, and paradigms. Individual researchers, driven by their own 
research acumen and interests, conducted preliminary explorations into the relation-
ship between AI and vocational education from a practical problem-solving perspec-
tive. 

The period from 2017 to 2022 constitutes the second phase of the study, namely 
the development stage. During these six years, a substantial volume of research liter-
ature emerged, with the number of publications showing an increasing trend over time 
until stabilizing within the range of 50-60 papers per year.The line chart shows that 
publication volume began climbing from 2017, with a steeper incline observed be-
tween 2018 and 2019, indicating a more vigorous publishing momentum.The plan
explicitly states that “deep integration of AI with education is a key priority”. Thus, 
the introduction of these state-mandated policies has powerfully stimulated and pro-
pelled research in AI+education. 

The period from 2023 to the present constitutes the third phase of research, namely 
the explosive growth phase. During this period, a substantial number of articles
emerged, totaling 198, representing a leapfrog increase compared to the previous
phase. Analysis reveals that this explosive growth can be interpreted from three per-
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spectives: policy guidance, technological breakthroughs, and positive responses from 
the academic ecosystem. First, robust national policy and strategic initiatives have
provided strong impetus. Second, the application scenarios of generative AI in educa-
tion are gradually maturing, particularly through the use of generative AI tools like 
ChatGPT and Deepseek to assist teachers in course design.Third, the synergistic re-
sponse from the academic ecosystem and the research focus on AIED. In 2024, global 
AI education research experienced explosive growth. Chinese scholars have closely 
followed international AI research frontiers while conducting explorations tailored to 
the unique characteristics of China's vocational education system. 

3.2 Research Institutions and Collaborative Network Analysis 

Analyzing research institutions and collaborative networks enables effective identifi-
cation of the distribution of research capabilities and the composition of research
groups within a specific research theme, clarifying the state of research and actual 
contributions.This study utilized bibliographic data from 474 publications as its
source. Citespace network nodes were defined as “Institution” , employing the
G-index algorithm with Pathfinder and Pruning sliced networks selected to generate 
an optimized pruned network. The results are shown in Figure 3. The network map 
contains 201 nodes and 58 edges, with a network density of 0.0029. Overall, collabo-
rative ties among Chinese institutions engaged in vocational education and AI re-
search remain loose, failing to form a cohesive scientific community. Locally, limited 
academic exchanges (occurring twice or more) exist between certain institutions:The 
School of Education at Tianjin University and the National Institute of Vocational
Education at Beijing Normal University maintain cooperative ties; the Beijing
Academy of Educational Sciences and Beijing Polytechnic College have established 
collaborative relationships; Tianjin University and Tianjin University of Technology 
and Education also sha re cooperative connections. In this study, Tianjin University 
of Technology and Education, Changzhou Information Technology College, Tianjin 
University, Nanjing University of Technology and Education, Sichuan Normal Uni-
versity, East China Normal University, and Beijing Normal University rank as the top 
six research institutions. Among these, Tianjin University of Technology and Educa-
tion, Changzhou Information Technology College, and Tianjin University each pub-
lished 6 papers, while the remaining institutions published 5 papers. 

High-output institutions were categorized by type into three tiers: key undergradu-
ate institutions, local undergraduate institutions, and vocational colleges. Statistics
reveal that eight key undergraduate institutions collectively published 28 papers,
twelve local undergraduate institutions published 37 papers, and twenty-one voca-
tional colleges published 55 papers.Three key insights emerge from the classification 
statistics of research institutions: First, among institutions at all levels, the primary 
focus on the interdisciplinary field of “AI + Vocational Education” is concentrated in 
higher education institutions, while other research entities (such as companies and
research institutes) show minimal engagement in this area. Second, within this re-
search domain, vocational and technical colleges account for a relatively high propor-
tion of total publications among high-output institutions, with a large number of par-
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ticipating institutions.This indicates that vocational institutions bear significant re-
sponsibility in vocational education research, serving as the main force in this field. 
Representative institutions include Changzhou Vocational College of Information
Technology (6 papers) and Fuzhou Vocational College (4 papers).Even among local 
undergraduate institutions, vocational universities demonstrate particularly outstand-
ing research output. Tianjin University of Technology and Education (6 papers) ranks 
highest among all statistical institutions, while Nanjing Institute of Technology (5
papers) holds second place in this category.Thirdly, key undergraduate institutions
demonstrate higher publication quality. While vocational colleges exhibit substantial 
publication volume, undergraduate institutions remain central among all institutions, 
particularly key undergraduate institutions represented by “Double First-Class” uni-
versities, which play a leading role.A detailed analysis reveals that among the publi-
cations from the eight key undergraduate institutions tracked in this study, most ap-
peared in core journals with high citation counts. This indicates that Double
First-Class universities like Tianjin University and Beijing Normal University have 
led the way in vocational education research by establishing theoretical paradigms
and demonstrating practical research approaches.Among these, institutions such as the 
Faculty of Education at Beijing Normal University (National Institute of Vocational 

 

 

Education), the School of Education at Tianjin University, and the Institute of Voca-
tional and Adult Education at East China Normal University have published core
journal articles in this research field that have been cited nearly 500 times. These can 
be regarded as core research institutions and deserve close attention. 

Fig. 3. Institutional Map of Vocational Education Research in the Context of Artificial Intelli-
gence in China 
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4 Analysis of the Evolution of Research Hotspots in Vocational 
Education under the Lens of Artificial Intelligence 

4.1 Keyword Analysis 

Keywords encapsulate the research theme of a document and embody the core argu-
ments of an article. The frequency of a particular keyword's occurrence corresponds 
to the number of documents associated with that keyword[3].Thus, by statistically
analyzing keyword frequencies, one can gain an initial understanding of the research 
landscape within a discipline. To visualize the results more scientifically and intui-
tively, the obtained data was transferred into Citespace visualization, yielding a key-
word co-occurrence map (Figure 4). The map contains 349 nodes and 459 edges, with 
a Modularity Q value of 0.8382 and a Mean Silhouette S value of 0.9883.Modularity 
Q and Mean Silhouette S represent the clustering modularity and average silhouette 
coefficient of knowledge graphs, respectively, serving as crucial parameters for eval-
uating graph framework characteristics. Generally, a clustering modularity (Q-value) 
≥0.3 indicates a significant clustering structure; an average silhouette coefficient 
(S-value) ≥0.5 suggests reasonable clustering, while S≥0.7 signifies convincing clus-
tering results[4].The co-occurrence maps obtained in this study meet the parameter
requirements, exhibit good visualization results, and are convincing. Within the maps, 
node size corresponds to keyword frequency, while node color is arranged in concen-
tric rings by year, representing the first to most recent appearance of the keyword
from the center outward.Careful examination of the co-occurrence maps yields the
following conclusions: First, keywords with high centrality are concentrated after
2019. This indicates that China's vocational education research under the AI paradigm 
gradually entered a mature phase after 2019. Articles published post-2019 garnered 
greater attention from relevant researchers, progressively becoming core literature
within the field—a finding consistent with the earlier analysis of publication vol-
ume.Second, beyond core keywords serving as search terms, high-frequency key-
words like “talent cultivation”, “industry-education integration”, “school-enterprise 
cooperation”, “big data”, “smart education”, and “teachers” exhibit high centrality.
This indicates that with the advent of the AI era, researchers are increasingly inter-
ested in areas such as “talent cultivation”, “school-enterprise cooperation and indus-
try-education integration”,“smart education” and “teacher development” within voca-
tional education, which may emerge as new research hotspots.Third, the orange nodes 
with high centrality representing the latest research focus on “teaching strategies” and 
“curriculum-based ideological and political education”.This indicates that multiple
researchers simultaneously explored “teaching strategies for vocational education in 
the context of artificial intelligence” and “curriculum-based ideological and political 
education in vocational education with artificial intelligence” in 2024. Subsequent
researchers may wish to prioritize these areas, as they are likely to develop into new 
research frontiers. 
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Fig. 4. Co-occurrence Knowledge Map of High-Frequency Keywords in Vocational Education 

Research within China's Artificial Intelligence Context 

4.2 Cluster Analysis and Research Topic Summarization 

Cluster analysis is an analytical method that groups data samples based on the simi-
larity or dissimilarity of their features, aiming to maximize similarity within groups 
and minimize similarity between groups[5]. As an unsupervised learning method,
cluster analysis can group datasets without predefined categories, revealing the latent 
value within the data. 

This study employed Citespace for cluster analysis, utilizing the LLR algorithm
with a time slice of one year and setting Pruning to Pathfinder and Pruning sliced 
networks to obtain the most suitable simplified graph. This yielded the cluster map of 
vocational education research within China's artificial intelligence landscape, as
shown in Figure 5. The Q-value (Modularity Q) of this cluster map is 0.8341, and the 
S-value (Mean Silhouette) is 0.9891. Research indicates that clustering results are
considered convincing when the Q-value exceeds 0.3 and the S-value reaches 0.7 [2]. 
Therefore, this cluster map exhibits a robust structure and delivers convincing re-
sults.The cluster map reveals that research on vocational education within China's
artificial intelligence context can be grouped into 13 sub-research clusters. Within the 
same cluster, keywords with higher centrality rank higher and play a more critical
role.After detailed review of the literature data within each sub-cluster, it was found 
that some clusters exhibit overlapping research themes with limited distinctiveness, 
allowing for appropriate consolidation. Additionally, Cluster 12 (Applied Undergrad-
uate Programs) contains only two articles, insufficient to establish it as a new
sub-domain within existing research. In summary, based on keyword centrality and 
specific semantics, the research clusters under the theme “Vocational Education in the 
Context of Artificial Intelligence” were named as shown in Table 1. 



Artificial Intelligence 
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Fig. 5. Cluster Map of Vocational Education Research in the Context of Artificial Intelligence 

in China 

Table 1. Research Themes in Vocational Education within the Context of Artificial Intelligence 
in China 

Research 
Groups 

Research Topic 

1 
Research on Talent Cultivation in Vocational Colleges in the Context of 

2 
Research on Pathways for Industry-Education Integration and 

School-Enterprise Collaboration in the Context of AI 

3 
Research on Digital Transformation in Vocational Education in the Context 

of AI 
4 Research on Visual Teaching Methods for Vocational Skills 

5 
Research on Technology-Enabled Empowerment in Vocational Education in 

the Context of AI 

6 
Research on Professional Competencies and Core Competencies in the Con-

text of AI 

7 
Research on the Transformation of Vocational Education Teaching Models in

the Context of AI 

8 
Research on the Transformation of Vocational Education Teachers' Compe-

tencies in the Context of AI 
9 Employment Research in Vocational Education in the Context of AI 

10 Research on AI Ethics and Societal Impact 
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4.3 Time Zone Maps and Research Hotspots Exploration 

The temporal network map, also known as the “thematic path evolution diagram”,
enables researchers to grasp the overall research trajectory while exploring hotspots 
across different stages from a temporal perspective. The temporal network map for 
this study, compiled through such analysis, is shown in Figure 6. Within the map, 
keywords are displayed according to their centrality—higher centrality is represented 
by more pronounced ultraviolet rings, indicating greater prominence in the research 
landscape.First, from a holistic perspective, research nodes with high centrality are 
concentrated in three periods: 2007–2016, 2017–2022, and 2023 to present. This
aligns with the findings from the earlier “publication volume” analysis, corresponding 
to the “infancy”, “development”, and “explosion” phases of China's vocational educa-
tion research within the AI landscape.The initial phase (2007–2016) saw research in 
its infancy, with only four articles published. While some researchers with heightened 
scientific sensitivity began to explore this field, the volume was insufficient to support 
the differentiation of distinct research themes. Articles during this period focused on 
AI curriculum reform in higher vocational education, the significance of implement-
ing AI education, research on adaptive learning systems, and potential research direc-
tions for AI and vocational education in early studies. 

The second phase was the development period (2017–2022). With breakthroughs 
in artificial intelligence technology, an increasing number of researchers began to
recognize the application of AI in vocational education.During this period, multiple 
core keywords with high centrality emerged, signaling that research was gradually
entering a mature phase. The research trajectory evolved from the early focus on the 
relationship between “vocational education and artificial intelligence” to multiple
directions within the AI context, such as “talent cultivation”,“intelligent manufactur-
ing”, “industry-education integration,” “school-enterprise cooperation”, “smart edu-
cation”, “vocational competency development”, and “digital literacy”.Specifically, 
three research hotspots emerged during this phase, forming sub-directions within
AI-driven vocational education. First, talent cultivation in vocational education. As 
the core mission of vocational institutions, developing professionals suited to con-
temporary societal needs remains a central research topic. With AI's exponential ad-
vancement, most industries will inevitably transition from labor-intensive to technol-
ogy-intensive models, with many mechanical and repetitive roles gradually replaced 
by AI.Research on “vocational education talent development in the AI context” first 
emerged in 2017. For instance, Chen Ang (2017) focused on AI's impact on vocation-
al talent, its effects on employment, and the resulting demands on vocational educa-
tion [6].This category of research recognized early on the impact of AI development on 
employment and proposed new requirements for industry development and talent
cultivation. Specifically, it emphasized the need to cultivate skilled professionals with 
high cultural literacy, strong comprehensive abilities, and excellent professional ethics 
to avoid being ruthlessly eliminated in the wave of AI advancement. 
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Fig. 6. Temporal Map of Vocational Education Research in the Context of Artificial Intelli-

gence in China 

Second, the integration of vocational education with industry and school-enterprise 
cooperation. Vocational education and industrial development form an inseparable
whole, continuously interacting and integrating to create a vocational education eco-
system.Yang Jin et al. (2020)[7] emphasized that deepening industry-education inte-
gration is the key to enhancing the quality of vocational talent cultivation. Conse-
quently, research on this integration has become a hot topic in the intersection of AI 
and vocational education, with numerous scholars proposing perspectives on its de-
velopment amid AI disruption. The advent of AI has further liberated productivity, 
driving rapid internal transformation and development across industries, thereby rais-
ing talent requirements to new heights.Wang Yufei et al. (2022)[8] propose that
AI-industry integration requires enhanced utilization of AI and related technological 
solutions to strengthen collaboration between vocational schools and local enterprises, 
thereby better addressing AI's impact.  

Third, smart education and the digital transformation of vocational education. Dis-
cussing AI in education inherently involves educational informatization, with smart 
education regarded as its advanced form[9].Smart education constitutes a novel educa-
tional ecosystem characterized by ubiquity, perception, integration, and intelligence, 
built upon next-generation information technologies such as mobile internet, IoT, and 
big data [10]. In the AI era, vocational education must inevitably undergo informatiza-
tion transformation toward smart education. Domestic research exploring the integra-
tion of vocational education with smart education transformation has intensified since 
2018.For instance, Huang Liwen et al. (2020) proposed that human-machine coupled 
education represents the future direction for vocational education transformation.
Achieving this requires intelligent creation of micro-teaching scenarios, such as smart 
classrooms, intelligent teaching resource repositories, and smart learning facto-
ries[11].Articles within this research cluster predominantly comprise highly theoretical 
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review papers. Though limited in number, their recent publication dates and high
quality provide directional guidance for vocational education informatization under
AI. 

The third phase represents the explosive growth period (2023 to present), during 
which China's AI vocational education research has experienced rapid development 
driven by both technological innovation and policy guidance. Key terms such as
“human-machine collaboration”, “smart dual-instructor system”, and “ideological and 
political education in curriculum” have emerged as central themes and research
hotspots in this phase.First, breakthroughs in generative AI like ChatGPT and
Deepseek have propelled vocational education from “tool-assisted” to “ecosys-
tem-reshaping” transformation.Research has centered on human-machine collabora-
tive teaching paradigms, exploring AI applications in personalized learning path de-
sign, intelligent assessment and feedback, and virtual training environment construc-
tion. For instance, Xu Guoqing et al. (2023) examined the impact of
ChatGPT/generative AI on future vocational education from perspectives including 
occupational competencies, talent cultivation in vocational education, and research
capabilities of vocational institutions[12]. Second, research on transforming smart du-
al-teacher teaching models emphasizes deep collaboration between AI and human
educators. Yang Jianmei et al. (2024) employed a systems theory approach to con-
struct an AI dual-teacher smart teaching model. Through questionnaire surveys and 
semi-structured interviews, they validated the model's positive impact on students'
knowledge acquisition, skill enhancement, and competency development[13].Third, 
research on ideological and political education within vocational education curricula 
under AI contexts. This direction focuses on the deep integration of AI technology 
and ideological and political education within professional courses, aiming to advance 
vocational education's trinity of educational objectives: value shaping, knowledge
transmission, and competency cultivation.For instance, Yin Li et al. (2024) argued
that the technological rationality brought by AI development weakens human subjec-
tivity. They proposed that ideological and political education in vocational education 
during the digital era should stimulate subject consciousness, cultivate social respon-
sibility, and care for holistic human development[14]. Research on ideological and
political education in the context of AI emphasizes the organic integration of value 
guidance and professional education, relying on AI to achieve precision and person-
alization in ideological and political education. 

4.4 Analysis of Prominent Terms and Research Trend Forecasts 

Emerging keywords refer to terms or subject headings that experience a significant 
sudden increase in usage frequency or attention within a specific timeframe. They
effectively identify and track research hotspots and emerging trends that abruptly gain 
prominence in a particular field during a given period. These keywords reflect the 
dynamic shifts in research focus within the academic community and serve as crucial 
indicators for detecting disciplinary frontiers and predicting research trends.This
study employed CiteSpace (6.4.R1) to detect salient words in Chinese vocational
education research literature under the context of artificial intelligence from 2007 to 
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2024. With a one-year time slice, seven salient words were identified, as shown in 
Figure 7. Overall, the temporal distribution of these prominent terms exhibits contin-
uous evolution, with a concentrated surge occurring after 2018. Their intensity re-
mains relatively consistent, allowing the evolution to be divided into three distinct
phases. 

The first phase spanned from 2018 to 2020, with prominent keywords including 
“big data” (2018-2020), “development pathways” (2019), and “talent cultivation”
(2020).This reflects that from 2018 to 2020, researchers collectively focused on three 
areas: big data in vocational education, development pathways for vocational educa-
tion, and talent cultivation in vocational education. Notably, the evolution of key-
words related to “big data” persisted for three consecutive years, making it the undis-
puted research hotspot of this phase.Reviewing the contextual backdrop of this initial 
phase, 2018 marked a pivotal development period for integrating artificial intelligence 
into China's vocational education. With the implementation of major policies such as 
the New Generation Artificial Intelligence Development Plan and the Education In-
formatization 2.0 Action Plan, AI advancement was elevated to a national strategic 
priority, making deep integration between education and industry imperative.As a
vital component of the education system, vocational education serves as the primary 
channel for supplying skilled talent. Consequently, emphasizing the use of technolo-
gies like big data and artificial intelligence to drive transformation in vocational edu-
cation models, build intelligent learning environments, enhance teaching quality and 
efficiency through information technology, and ultimately achieve personalized
training has gained both practical significance and developmental expectations. This 
has become a focal point of shared interest among researchers. 

The second phase of keyword evolution occurred in 2022, with the prominent
terms being “professional development” and “curriculum system”. This indicates that 
in 2022, researchers focused more on the development of vocational education pro-
grams and curriculum systems under the influence of artificial intelligence technolo-
gy, with studies concentrating on more specific educational teaching and professional 
development scenarios.For instance, Wang Zhifeng (2022) proposed accelerating
program upgrades, restructuring curriculum systems, and enhancing faculty members' 
digital literacy to advance program development[15]. Meanwhile, Nanjing Information 
Technology Vocational College enhanced its program development through initia-
tives such as co-authoring AI textbooks with industry partners, establishing AI indus-
try integration platforms, launching new AI majors, and leveraging AI technology to 
upgrade program clusters[16].A review of the literature reveals that research during this 
period shifted its focus from single-technology applications to interdisciplinary inte-
gration and distinctive development. It also emphasized dynamic adjustment mecha-
nisms, leveraging industry-academia collaboration to align with real-time industry
demands, thereby optimizing program layout and resource allocation. Regarding cur-
riculum systems, the emphasis was on competency development and practical appli-
cation, exemplified by approaches such as modular course design[17], enhanced prac-
tical teaching[18], and industry-education integration-driven development[19]. 

The third phase of highlighted terms spans from 2023 to the present, with “visuali-
zation” and “digitalization” emerging as research frontiers. Although “visualiza-
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tion”-related studies began in 2022, highly cited articles in this area first appeared in 
2023, and the influence of such research has persisted to the present day.The network 
analysis results indicate that as of the end of 2024, research in both areas remains 
highly prioritized by scholars. These topics have become research hotspots, continu-
ously influencing the field's development and can be regarded as emerging trends and 
frontiers. “Visualization” primarily manifests as innovations in research methodolo-
gies, with studies often employing techniques like knowledge graphs and thematic
clustering to present the knowledge structure, hot topic evolution, and collaborative 
networks within the vocational education domain[20].Articles in this category peaked 
in 2022. While they exert some influence on current research, their recent data is not 
fully captured due to time constraints, indicating ongoing research potential. “Digital-
ization”, meanwhile, focuses on technology-enabled educational transformation, en-
compassing areas such as digital educational resource development, smart teaching 
environment construction, and virtual simulation training platform applications. It
emphasizes leveraging artificial intelligence to drive digital upgrades in teaching
models, management efficiency, and industry-education integration within vocational 
education.Research in both areas not only aligns with national strategic demands for 
advancing the digital transformation of vocational education but also provides theo-
retical foundations and practical pathways for building a new ecosystem for vocation-
al education in the intelligent era. These studies exhibit a trend of continuous evolu-
tion, warranting further in-depth exploration by researchers. 

 
Fig. 7. Highlighted Word Map 

5 Conclusion 

The rapid advancement of artificial intelligence technology has driven accelerated
transformation across various industries. Vocational education, which aims to culti-
vate skilled professionals, must also adapt to these changes to meet society's evolving 
demands. This has prompted scholars to engage in profound reflection on the essence 
and future trajectory of vocational education. This study employs co-word analysis 
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and utilizes the bibliometric analysis tool CiteSpace to conduct a systematic visuali-
zation analysis of the current state of China's vocational education development with-
in the context of artificial intelligence. Empirical analysis leads to the following re-
search conclusions. 

5.1 Research on AI+Vocational Education in China has Progressed Through 
Three Distinct Developmental Stages  

First, based on the stage of publication and the timeline mapping. According to the 
annual publication volume and timeline mapping statistics, research in vocational
education in China under the backdrop of artificial intelligence can be divided into 
three stages: the “germination period”, “development period”, and “outbreak period”. 
The main research content and development directions of each period are discussed in 
detail. Second, from the perspective of authors. Scholars such as Huang Yao, Fang 
Xujun, Zhou Rujun, Fang Zhongxiong, and Li Zheng are core researchers in this field. 
Their articles are of high quality and significant influence, making it worthwhile to 
closely follow their research trends, which helps in understanding the direction of the 
field. Additionally, from the perspective of highly cited literature, three research di-
rections have garnered attention in highly cited articles: “intelligent reform of voca-
tional education teaching elements”, “intelligent education ecosystems and system
transformation”, and “reconstruction of vocational competencies and adaptive strate-
gies in the context of artificial intelligence”. These highly cited articles have an aver-
age citation count of over 60 and are published in core journals. 

5.2 Identify Core Research Strengths and Structural Characteristics 

This study found that among the institutions publishing research papers, vocational 
colleges and undergraduate universities each have their own strengths.Tianjin Univer-
sity of Technology and Education, Changzhou Vocational College of Information
Technology, Tianjin University, Nanjing Institute of Technology, Sichuan Normal
University, East China Normal University, and Beijing Normal University rank
among the top research institutions. Key undergraduate institutions demonstrate high-
er publication quality, with core research units such as the Faculty of Education at 
Beijing Normal University (National Institute of Vocational Education), Tianjin Uni-
versity, and the Institute of Vocational and Adult Education at East China Normal 
University achieving high citation rates.Regarding institutional nature, vocational
colleges contribute a high proportion of publications and involve a large number of 
participating institutions in this field. This indicates that vocational colleges are the 
main force in research, reflecting their distinctive research characteristics. Tianjin
University of Technology and Education and Nanjing Institute of Technology stand 
out particularly for their high publication volume. Subsequent research should con-
tinue to focus on improving research quality to enhance article quality and citation 
rates. 
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5.3 Refine Three Highly Cited Themes and Ten Sub-research Directions 

Based on the clustering results, under the context of artificial intelligence, overall
research in vocational education can be divided into 3 highly cited themes and 10
research clusters. The highly cited themes include: research on the intelligent reform 
of vocational education teaching elements, research on intelligent education ecosys-
tems and systemic transformation, and research on the reconstruction of vocational 
competencies and adaptive strategies. Sub-research directions include: talent cultiva-
tion in vocational institutions, pathways for industry-education integration and
school-enterprise collaboration, digital transformation in vocational education, visu-
alization of vocational skills instruction, technological empowerment in vocational
education, vocational competencies and core literacy, transformation of teaching
models, competency transition for vocational educators, employment outcomes in
vocational education, and AI ethics and societal impacts. Each cluster has progres-
sively differentiated into distinct research themes. 

5.4 Predicting Future Research Frontiers and Development Trends 

In terms of research content, during the development phase (2017-2022), researchers 
focused on topics such as vocational education talent cultivation, industry-education 
integration and school-enterprise collaboration, smart education and digital transfor-
mation in vocational education, pathways for cultivating professional competencies, 
and digital literacy in vocational education. When analyzing the evolution of promi-
nent keywords, the research frontiers from 2018 to 2020 centered on “big data”, “de-
velopment pathways”, and “talent cultivation”. By 2022, these evolved into “program 
development” and “curriculum systems”. During the explosive growth phase (2023 to 
present), research hotspots have shifted to human-machine collaboration in vocational 
education, smart dual-teacher teaching models, and curriculum-based ideological and 
political education in AI-enabled vocational education. Among these, “visualization” 
and “digitalization” have garnered significant attention from researchers and remain 
prominent to this day, indicating potential future research trends. Subsequent studies 
may evolve in these two directions. 
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