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Abstract

Artificial intelligence is a decisive force in modern society. This study takes 268
Chinese journal papers in the field of artificial intelligence empowering university
English education, which were published in China National Knowledge Infrastruc-
ture (CNKI) from 2015 to 2025, as the data source. It conducts a visual analysis
using CiteSpace. The results show that the number of research papers shows a
“staged” increasing trend. From 2015 to 2017, it was the initial stage, with an av-
erage of 1 paper per year. From 2018 to 2023, it was a slow development stage,
with an average of 17 papers per year. From 2024 to 2025, it entered a rapid growth
stage, with an average of 79 papers per year. In terms of the research subjects, the
author collaboration network is sparse, and the types of institutions are diverse,
but cross-institutional cooperation is weak. The research hotspots focus on the two
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core words “college English” and “artificial intelligence”, and the cluster analysis
shows Q =0.5091 and S = 0.0978, with a significant structure and high reliability.
The research has evolved from “teaching mode innovation” to “generative artifi-
cial intelligence”.
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1. Introduction

In April 2025, the Ministry of Education held a deployment meeting for the national education digitalization strategy
action. At this meeting, the importance of education digitalization and artificial intelligence was clearly defined,
and it was required to scientifically grasp the positioning, direction, and methods of artificial intelligence in the
construction of an educational power, and actively promote the empowerment of educational power construction
by artificial intelligence (Ministry of Education, 2025).

This article adopts a broad definition of “artificial intelligence”, covering traditional machine learning, natural
language processing, and generative artificial intelligence, etc. “smart education” refers to the macro ecosystem
formed by the integration of Al and education, “smart teaching” specifically refers to the intelligent application at
the classroom level, and “digitalized teaching” is the basic form of teaching assisted by digital technology. Given
this, in order to explore the research trends of Al empowering university English teaching in China, this study takes
the time period from 2015 to 2025 as the reference (State Council, 2015). The reason for choosing 2015 as the
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starting point for the research is twofold: Firstly, in 2015, the State Council issued the Guiding Opinions on Actively
Promoting the ‘Internet+’ Action, which for the first time included artificial intelligence in the national strategy,
providing policy guidance for AI empowerment of education. (Ministry of Education, 2018) Secondly, after a pre-
search of the literature, there were relatively few related studies in this field before 2015, and the number of publi-
cations began to increase significantly after 2015. Therefore, starting from 2015 can fully present the ten-year evo-
lution process of this field from its infancy to rapid development. Researchers used the CiteSpace software to con-
duct data analysis on the relevant domestic research literature on Al empowering university English teaching pub-
lished in CNKI from 2015 to 2025, thereby revealing the overall research trend of this field over the past ten years.

2. Data Sources and Research Design
2.1 Data Sources

This study uses the CNKI database as the data source, with the following specific steps: First of all, using the
advanced search method, “artificial intelligence” AND “college English” were used as subject terms, with the time
frame set to 2015-2025 and the source category set to all journals, retrieving a total of 316 papers. Secondly, screen-
ing the literature and papers, the researcher read and reviewed all the contents, eliminating the irrelevant papers,
paper reviews, and conferences, which are invalid, and finally obtained 268 valid documents. Lastly, establishing a
literature database, the researcher imported the 268 papers into the CiteSpace software for visualized literature anal-
ysis.

2.2 Research Tool

In this study, CiteSpace was used to process the selected literature samples. This not only enables researchers to
quickly understand the overall trend of the literature and identify research gaps that have not been fully explored to
determine the research topic, but also can visually present the development status of the cross-fusion between dif-
ferent disciplines, thereby establishing a clear and intuitive knowledge evaluation logic for the overall research.

3. Research Results and Data Analysis
3.1 Annual Publication Volume

Conducting statistical analysis of the number of papers published annually in a field can intuitively present the
academic activity and long-term evolutionary characteristics of that research direction. This study obtained the an-
nual publication distribution data for 2015-2025. The specific statistical results are shown in Figure 1.
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Figure 1. Distribution of Publications on AI-Empowered College English Teaching Research.
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As shown in Figure 1, the number of published papers on the application of artificial intelligence in university
English teaching in China has generally shown an upward trend over the ten-year period from 2015 to 2025. From
2015 to 2017, the number of papers related to artificial intelligence and university English teaching was extremely
low. The overall situation was stagnant. From 2018 to 2023, the number of published papers showed a slow growth
trend, with fluctuations. In 2019, it reached 15 papers. Although it slightly declined to 13 in 2020, it increased to 24
in 2021 and remained stable at 23 from 2022 to 2023. That is, more researchers have focused on this field, and the
growth rate has been relatively stable. However, from 2024 to 2025, the number of published papers rose sharply.
In 2024, it reached 81 papers; although it decreased slightly in 2025, there were still 78 papers. Therefore, it can be
roughly divided into three stages:

The first stage was the initial period (2015-2017): There were only 3 papers, with an average annual publication
volume of only 1. The research content focused on the cross-application of educational technology and foreign
language teaching, and explored the development of an artificial intelligence integrated English teaching system.

The second stage was the slow development period (2018-2023): During this period, research on artificial intel-
ligence empowering college English teaching entered the development stage. The publication volume increased,
with an annual publication volume of 106 and an average annual publication volume of 17. In 2018, the Ministry
of Education, in order to implement the Notice of the State Council on Issuing the “New Generation Artificial
Intelligence Development Plan”, specially formulated the Action Plan for Artificial Intelligence Innovation in
Higher Education Institutions. Its main goal was to basically complete the university’s scientific and technological
innovation system and discipline system for artificial intelligence development by 2020, make breakthroughs in
artificial intelligence basic theory and key technology research, and promote the wide application of artificial intel-
ligence technology. Therefore, opening up the application of artificial intelligence in education became an important
proposition (Ministry of Education, 2018).

Rapid Development Period (2024-2025): In recent years, the state has vigorously promoted the development of
educational informatization, issuing a series of policies to encourage the application of new technologies such as Al
in the education sector, providing a favorable policy environment and financial support for research in this area.
The Action Plan for Artificial Intelligence Innovation in Higher Education Institutions, issued by the Ministry of
Education, mentions that by 2025, universities’ capabilities in scientific and technological innovation and talent
cultivation in the new generation of Al will be significantly improved; by 2030, universities will become the core
force in building the world’s major Al innovation centers and a talent highland leading the development of the new
generation of Al. Consequently, the number of publications on Al-empowered college English teaching during this
period rose sharply, totaling 159 papers, with an average annual output of as high as 79 papers, peaking at 81 papers
in 2024.

3.2 Analysis of Author and Research Institution Co-occurrence Networks

Based on the visual analysis of authors, it can be noticed that the most prolific author in this field has only published
2 papers, with no core authors having published 3 or more papers. The Centrality values for all authors are 0.00,
indicating that no highly influential, strongly connected core author group has yet formed in this field, and the author
collaboration network is not strongly connected.

Table 1. Author Co-occurrence Network Data

Count Centrality Year Authors
2 0.00 2024 Liu Jianan
2 0.00 2022 Jin Chengda
2 0.00 2024 Jiang Haiyan
2 0.00 2024 Wu Shilian
2 0.00 2020 Cao Mengyue
2 0.00 2024 Wang Lu
2 0.00 2020 Wang Jun
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Table 1 Continued

Count Centrality Year Authors
2 0.00 2024 Liu Lei
2 0.00 2024 Fang Zhao
2 0.00 2022 Xu Kunyin
2 0.00 2019 Zhang Yanlu
2 0.00 2019 Liu Yang
1 0.00 2024 Liu Huan
1 0.00 2024 Zhou Xinyin
1 0.00 2019 Bo Mengmeng
1 0.00 2018 Wang Yuanyuan
1 0.00 2021 Zhao Shijun

Based on the author co-occurrence network (see Figure 2), the following two characteristics are prominent: The
author in the network are relatively scattered, with no obvious large-scale, high-density collaboration clusters having
formed; some authors have formed localized small-scale collaborations, but cross-team in-depth collaboration has
not yet matured.
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Figure 2. Author Collaboration Co-occurrence Network.

From the research institution co-occurrence network, three characteristics can be identified. First, institution types
are diverse and widely distributed: the graph includes comprehensive universities, foreign language colleges, normal
universities and media institutions, reflecting the attention paid by different types of institutions to the integration
of ‘Al +’ English teaching,” with research directions closely linked to institutional disciplinary characteristics, com-
bining computer science and foreign languages. Secondly, the coverage of regions is extensive, covering multiple
provinces, indicating that the research on artificial intelligence and university English teaching has been conducted
in various universities, reflecting the universality and breadth of this field of research. Moreover, some institutions
stand out: Chongqing International Economics and Trade University has the highest number of publications with 6,
followed by Northeast University, Nanjing Media College, and Qiqihar Medical University, each with 3
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publications. However, even the most productive institution has only 6 publications, and most institutions have only
1-2 publications. Due to the cross-disciplinary advantages of computer science and foreign language disciplines,
some universities have carried out some interdisciplinary research, such as the Computer Science College of South
China Minzu University, which reflects the current main model of “intra-university interdisciplinary collaboration”.
Thirdly, the cooperation

among institutions is not tight. Each institution independently conducts its own research, possibly because the
current research in this field is still in the exploration stage and has not formed a large-scale cross-regional research
model.
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Figure 3. Research Institution Collaboration Co-occurrence Network.
3.3 Keyword Co-occurrence Network Analysis

The keyword co-occurrence graph extracts the main themes of articles from all journals, which helps to present the
frequently occurring hot words in a certain research field and the co-occurrence relationships between words. (Chen
et al., 2015) Therefore, in order to gain a deeper understanding of the research hotspots in the field of artificial
intelligence and university English teaching, the researcher once again used the CiteSpace software to generate the
keyword co-occurrence graph of related research from 2015 to 2025 (as shown in Figure 4), along with the frequency
of keywords and centrality indicators (as shown in Table 2).
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Figure 4. Keyword Co-occurrence Network.

DOI: 10.26855/er.2026.05.008 309 The Educational Review, USA



Shiyu Zhang

Table 2. Keyword Frequency and Centrality Indicators (Partial)

Count Centrality Year Keywords
179 1.41 2015 College English
147 0.98 2018 Artificial Intelligence
23 0.82 2017 Teaching Mode
22 0.22 2018 College English Teaching
14 0.15 2024 Generative Artificial Intelligence
12 0.27 2020 Writing Teaching
10 0.36 2019 Smart Classroom
10 0.00 2022 Blended Teaching
10 0.17 2021 Course Ideology and Politics
9 0.48 2018 English Teaching
9 0.17 2021 Personalized Learning
8 0.12 2021 Artificial Intelligence Technology
6 0.30 2019 College English Writing
6 0.10 2020 Internet+
6 0.03 2024 Teaching Innovation
6 0.03 2023 Teaching Strategy
5 0.30 2018 Big Data
5 0.01 2018 Teaching
5 0.14 2020 Oral Teaching

From Figure 4, it can be seen that, first of all, there are three core hot keywords. Artificial intelligence is at the
core position in the graph and is the key to the entire research field. This indicates that in the research of university
English teaching, researchers regard artificial intelligence technology as the core driving force and discuss how to
apply artificial intelligence technology to university English teaching. University English is also in the center posi-
tion, meaning that all research related to artificial intelligence is centered around university English, and the ultimate
goal is to optimize classroom teaching and cultivate students’ comprehensive English application ability. Teaching
mode is also one of the key directions, indicating that researchers are actively exploring new ways to empower
English classrooms with artificial intelligence. For example, the integration of online and offline teaching methods
and the intelligent classroom with intelligent platforms for individualized autonomous learning based on the analysis
of students’ responses. These are all methods that adapt to the current educational reform needs and improve teach-
ing effectiveness.

Secondly, the three hot keywords related to teaching classes are also prominent. The first one is oral English
teaching. Researchers are studying how to enhance students’ oral English ability through the empowerment of the
classroom by artificial intelligence. For example: developing an English oral assessment system using speech recog-
nition technology to promptly correct students’ pronunciation errors; interacting with intelligent Al products such
as Doubao and DeepSeek to simulate real communication scenarios and learn language through real situations. The
second one is writing teaching. The empowerment of writing teaching by artificial intelligence is also a major
hotspot. Artificial intelligence can analyze students’ compositions from multiple dimensions through algorithm sys-
tems. After analyzing aspects such as grammar correction, content scoring, and writing style, personalized writing
suggestions are provided based on the students’ composition situations, and tailored assistance is given to help
students improve their writing skills. The last one is listening teaching. Researchers also pay attention to how to
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empower English listening teaching with artificial intelligence. Using intelligent speech synthesis to train materials
and analyzing the answers of different students provides students with more diverse and targeted listening materials
and training methods to improve the single and insufficiently targeted problems in traditional listening classroom
training.

The frequency of occurrence of keywords in the literature and the centrality indicators to some extent reflect the
distribution of hotspots in a certain field. The size of the nodes represents the frequency of occurrence of the key-
words. High frequency indicates a greater possibility that the word is a research hotspot in a certain field; while
keywords with a centrality index exceeding 0.1 are usually regarded as high-centrality nodes and play an important
role in the overall research (Yu & Zhang, 2022). However, if a keyword is a frequent word but its centrality index
is low, it indicates that this keyword is not a key node. As shown in Table 2, “College English” (179 times) and
“Artificial Intelligence” (147 times) are far ahead in frequency, being the core themes of research in this field.
“Teaching mode” (23 times) and “College English Teaching” (22 times) have relatively high frequencies, indicating
that the exploration of teaching models for University English is the research focus. In terms of centrality, “College
English” (1.41), “Artificial Intelligence” (0.98), and “Teaching mode” (0.82) have centrality far exceeding the
threshold of 0.1, being key hubs connecting different research contents. In addition, “Smart classroom” (0.36),
“English teaching” (0.48), and “Big data” (0.30) also have high centrality, indicating that they also play a significant
bridging role in the knowledge network. It is worth noting that “Blended teaching” has a high frequency but a
centrality of 0, indicating that it is a common research application form rather than a core node connecting different
research topics.

3.4 Keyword Hotspot Cluster Analysis

Figure 5 presents the co-occurrence graph of keywords in the literature, which reflects the research hotspots in this
field. The twelve clusters are: “College English”, “Artificial Intelligence”, “Teaching Mode”, “Smart Classroom”,

99 ¢ 99 ¢

“Writing Teaching”, “College English Teaching”, “Course Ideological Education”, “Internet+”, “Personalized
Learning”, “Oral Teaching”, “Teaching Evaluation”, “Application”, and “Teaching Effectiveness”. This study uses
two indicators, the modularity coefficient and the silhouette coefficient, to test the clustering validity of the keyword
clustering graph. The calculated modularity coefficient is 0.5091, which is greater than the qualified critical value
of 0.3, indicating that the keyword contribution network has a stable structure and the clustering classification is
reasonable. This analysis has identified 12 types of keyword clusters, and the silhouette coefficients of all clusters
range from 0.929 to 1.000, with an average weighted silhouette value of 0.978. Both values are higher than the
quality clustering standard of 0.7, meaning that each cluster has a high degree of topic concentration and homoge-
neity, and the clustering results are highly reliable. Through these keyword clusters, it can be seen that the research
on artificial intelligence and college English teaching covers multiple aspects, and the clusters are interrelated and
mutually influential, forming a research system. These connections provide directions for further cross-disciplinary
research (Chen et al., 2015).
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Figure 5. Keyword Clustering Network.
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3.5 Keyword Time Zone Analysis

The keyword time zone map can visually present the starting time of keywords in a certain knowledge domain and
reveal the development trends of different research topics. Therefore, after screening the keywords of 268 articles,
the keyword time zone map of this field was obtained, as shown in Figure 6.
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Figure 6. Keyword Time Zone Graph.

The keyword time distribution map shown in Figure 6 reveals the research hotspots in the field of artificial intel-
ligence and university English teaching research at different time points. From 2015 to 2017, it was in the initial
stage of development, with the number of publications increasing, and the keywords focused on words such as
“college English” and “teaching mode”, initially exploring how to enable artificial intelligence to empower univer-
sity English teaching. From 2018 to 2022, it entered a rapid development period, with frequent words such as “ar-
tificial intelligence” and “smart classroom” emerging, and during this period, the teaching mode and classroom
form were gradually transformed. From 2023 to 2025, it moved towards diversification and deepening, with new
keywords emerging, and the research direction was refined, shifting the focus from a single teaching aspect to
education and quality improvement.

All in all, the field of artificial intelligence empowering university English teaching research has achieved a
gradual exploration to today’s deep integration over time. The research hotspots have shifted from basic teaching
elements to emphasizing the value of education and improving teaching quality.

4. Development Trends in AI-Empowered College English Teaching Research

Due to the limited number of literature sources, the coefficient was set to 0.4, yielding the ten most representative
burst keywords, as shown in Figure 7.

Top 10 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2015 - 2025

Teaching Mode 2017 1.12 2017 2018 e
Big Data 2018 2.24 2018 2021 ———

English Teaching 2018 1.24 2018 2021 R

University ~ 2018 1.19 2018 2019 —

Expert System 2018 1.19 2018 2019 A AN ST AN SN
Pigai Platform 2018 1.07 2018 2020 ——
Teaching Evaluation 2019 1.45 2019 2021 ——
Smart Learning 2021 1.02 2021 2022 AMSuE B bl
Application 2021 1.02 2021 2022 e
Smart Teaching 2023 1.35 2023 2025 —

Figure 7. Keyword Burst Detection (Top 10 by Burst Strength).
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The emergence intensity reflects the degree of the sudden increase in the attention received by a keyword within
a certain period. As shown in Figure 7, the keywords with high emergence intensity include: “big data”, “teaching
evaluation”, “smart teaching”, “English teaching”, etc. From the perspective of time distribution, the research fron-
tiers in this field have gone through the following three stages. Firstly, the teaching mode innovation stage. In 2017-
2018, the innovation of teaching modes became the research frontier. It can be seen that during this period, research-
ers focused on exploring how to apply artificial intelligence to college English classrooms and thereby change the
traditional university English teaching mode to meet the teaching needs of the new era. Secondly, big data applica-
tion stage. In 2018, the two terms “big data” and “English teaching” showed obvious emergence characteristics in
the graph, and the academic community began to extensively explore the practical paths of combining big data
technology with college English classrooms. Relevant cross-disciplinary research results emerged in a concentrated
manner. After 2019, teaching evaluation became a new hotspot of emergence, which was directly related to the
gradual integration of artificial intelligence into daily teaching scenarios. The traditional single and conclusive as-
sessment mode has been unable to match the new classroom form. Many scholars began to discuss the reconstruction
of the evaluation system based on intelligent technology, focusing on exploring diversified evaluation schemes that
take into account classroom quality and the entire process of students’ growth, in order to adapt to the educational
requirements of the digital teaching mode. Lastly, the rise of the smart teaching stage. After 2023, keywords related
to smart teaching continued to rise, indicating that the research on the integration of artificial intelligence technology
and college English classrooms has entered a new development cycle. The research focus of the academic commu-
nity in this stage mainly falls into three directions: First, using digital tools such as intelligent algorithms, massive
learning data analysis, and virtual simulation to transform traditional classroom teaching forms; second, integrating
various online foreign language learning materials to build an integrated digital resource library for teachers and
students; third, relying on intelligent systems to build personalized teaching scenarios for different learners, real-
time capturing and feedback of students’ learning behavior data, and truly implementing differentiated teaching and
individualized teaching concepts.

5. Conclusion and implications

This paper selects the literature on the application of artificial intelligence in college English teaching over the past
ten years as the analysis sample. By using the bibliometric method, it traces the complete evolution path and frontier
research directions of this field (Li et al., 2024). The output of related papers in the past decade has maintained an
upward trend year by year, which can directly reflect the continuously increasing academic attention in this research
field. By analyzing the changes in hot topics, it can be found that the early research mainly focused on theoretical
speculation on the integration of artificial intelligence into foreign language teaching, and the research focus grad-
ually shifted, with more scholars beginning to focus on the practical application of various intelligent technologies
in all teaching stages of the course (Pei, 2021).

After interpreting the co-occurrence graph of keywords, it can be discovered that the reconstruction of teaching
models, English writing training, and oral ability cultivation are the three core research sections with the highest
correlation with artificial intelligence. The core issues of the existing literature focus on using intelligent tools to
break the traditional classroom framework and optimize the training paths of the three core language skills of college
students. By combining the keyword time series graph, the development of this field can be divided into three stages:
the initial stage focuses on the introduction of related concepts and theoretical introduction of intelligent education;
the development stage focuses on the expansion and application of various digital technologies in classroom sce-
narios; at present, it is moving towards diversified integration, with a focus on exploring the organic combination
of emerging intelligent tools such as generative artificial intelligence and the educational goals of cultivating virtue
and fostering morality (Ai et al., 2024). This fully restores the evolution logic of the field’s hot topics over time.

From the perspective of the latest trends and developments, emerging research directions such as intelligent
teaching and generative artificial intelligence have continued to gain popularity. Currently, the academic community
is generally focusing on the establishment of intelligent and personalized classroom environments, using artificial
intelligence tools to optimize the effectiveness of university English teaching. All in all, the research in this field
has distinct characteristics: digital technology innovation is the core driving force, the research topics closely align
with the actual teaching processes in foreign language classrooms, follow the overall direction of domestic educa-
tion reform, and at the same time possess the characteristics of long-term continuity and phased development.
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The current research is limited by its short-term pilot design, lacks longitudinal data to support reliable assessment
(He et al., 2025; Wu, 2025), and insufficiently explores ethical issues such as academic plagiarism and data privacy
(Qin & Derakhshan, 2025; Wang, 2026). To fill these gaps, future research should advance in four interrelated
directions: promoting interdisciplinary collaboration to reveal the cognitive mechanisms by which artificial intelli-
gence promotes language acquisition; conducting long-term, large-sample experiments to accumulate empirical ev-
idence of the long-term effectiveness of intelligent teaching models (An & Zhao, 2021; Guo et al., 2025); integrating
artificial intelligence with immersive technologies such as virtual reality and augmented reality to construct a learn-
ing environment that balances efficiency and individualization (Liao & Li, 2025); and formulating an ethical gov-
ernance framework for data protection and academic integrity to ensure that the application of artificial intelligence
in university English teaching is both effective and in line with norms (Sun et al., 2025).
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