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ABSTRACT

This bibliometric study explores the scientific landscape of Al-powered technologies in language learning from
2022 to 2025. Using data retrieved from the Scopus database and analyzed through VOS viewer and Bibliophagy, the
study examined 737 publications. We provide publication trends, key authors, geographical distribution, thematic patterns,
and content analysis. The analysis showed a significant increase in publication output, especially in 2024. China, India,
Indonesia, and Saudi Arabia present as leading contributors, reflecting a geographical shift toward Asian leadership in this
field. The focus of the research was on higher education students, writing skills, and motivation. ChatGPT and other Al
tools, such as Grammarly and QuillBot, are common subjects in discussions about Al-powered technologies. The most used
research method in the studies is the quantitative method, underscoring the need for more qualitative and mixed method
approaches to capture learners’ and teachers’ perspectives. We explore several challenges, including overreliance on Al, data
privacy, and academic integrity. The findings also highlighted positive outcomes, such as improved self-efficacy, greater
engagement, and providing real-time feedback in language learning. Notably, gaps remain in addressing early education
levels, speaking skills, and the roles of teachers, presenting opportunities for future research and practical implementation
in language education.
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1. Introduction

The rapid advancement of Artificial Intelligence tech-
nologies has significantly transformed the field of language
learning. Al in education means using technologies like ma-
chine learning and natural language processing to improve
learning. These tools use algorithms to study data, find pat-
terns, and make predictions!'. They also include tools like
personalized study plans, language games, and virtual tutors.

With more people using smart devices and the Internet,
there are now many ways to study languages. Al language
learning tools are computer programs that use artificial intel-
ligence to help people learn and improve a foreign language.
These tools perform tasks such as translating texts, offering
personalized lessons with feedback, and even creating new sen-
tences in the target language [>!. Among them, one of the most
promising technologies is Al chatbots. This technology, along
with machine learning, voice recognition, and virtual tutoring
systems, is also integrated into various platforms to create
interactive learning environments. These tools help learners
practice reading, writing, speaking, and listening. Conversa-
tional Al also offers innovative ways to apply Information and
Communication Technologies (ICT) in language learning.

As we see today, many learners use platforms such as
ChatGPT, Coursera, Duolingo, Elsa, Grammarly, Google
Translate, and Microsoft Translator. These tools assist not
only in developing language skills but also in supporting
teaching, saving time, and enhancing personalized learning.
They also promote cross-cultural communication by helping
users overcome language barriers[?].

Furthermore, these tools support the development of
core language skills, including speaking, listening, reading,
writing, grammar, vocabulary, and syntax, while also enhanc-
ing student motivation, engagement, and autonomy >#!. For
example, students can learn at their own pace and in ways that
match their individual needs and learning styles, leading to
improved outcomes by personalizing learning, offering instant
feedback, removing traditional barriers, and supporting stu-
dents continuously . Additionally, Al facilitates out-of-class
practice and reduces the burden on teachers through features
such as automated grading and intelligent tutoring systems!!.

Despite these advantages, several challenges have been
identified. These include over-reliance on Al, technical limi-
tations, and reduced student capacity for critical thinking and

independent research. Al tools also struggle with interpreting

informal language, cultural nuances, emotional and nonver-
bal cues, and may fail to provide the depth required for full
language fluency. There are also ethical concerns, privacy
issues, academic integrity, and the threat of it replacing or
minimizing teachers’ roles>%7).

Unlike prior studies, this study focuses specifically on
the 20222025 period, capturing the most recent and rapid
developments in Al-powered language learning technologies.
This focus allows for the identification of emerging trends, in-
fluential contributors, and innovative tools that have not been
analyzed in previous research. The period between 2022 and
2025 marks a turning point in the field of Al-powered lan-
guage learning. The launch of large language models, such as
ChatGPT, in late 2022, accelerated the practical integration
of generative Al into language education. During this time,
research and classroom practices rapidly shifted from exper-
imental applications to widespread adoption of Al tools for
writing, assessment, and interaction. Consequently, this pe-
riod reflects the beginning of a new phase in language learn-
ing research, characterized by innovation, expansion, and
the redefinition of teaching and learning processes through
intelligent technologies. Bibliometric analysis is used for
its ability to systematically examine publication trends, key
contributors, and emerging themes in the field.

These are the objectives of this paper:

1.  Provide a comprehensive bibliometric analysis of Al-
powered technologies in language learning from 2022
to 2025.

2. It seeks to examine publication trends, most cited pub-
lications, and collaboration patterns within the field.

3. The study identifies the most frequently studied Al-
powered technologies and core research themes, deter-
mines the most influential authors, institutions, coun-
tries, and publications, and highlights the countries and
regions that are most productive in publishing research

on this topic.
This study addresses the following research questions:

1. What are the patterns of scientific productivity and
collaboration in relation to Al-powered technology in
language learning during 2022-2025?

2. What are the dominant research directions and poten-
tial gaps related to Al-powered technology in language
learning during 2022-2025?
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2. Methodology

To achieve the objectives of this study, we employ a
bibliometric research design to examine the scientific out-
put related to the integration of Al-powered technologies in
English language learning from 2022 to 2025. Bibliometric
analysis offers a structured method for analyzing large vol-
umes of academic literature, allowing researchers to identify
trends, influential contributors, and thematic developments.
As Donthu notes, bibliometric analysis includes various tech-
niques and step-by-step guidelines that enable systematic and
reliable investigations of scholarly output!®l. Similarly, Pas-
sas highlights that bibliometric methods serve as valuable
tools for understanding research trends, especially within
academic disciplines™].

To ensure the reliability and comprehensiveness of the
dataset, we selected the Scopus database for data extrac-
tion. Scopus was chosen due to its extensive coverage of
peer-reviewed literature, consistent indexing standards, and
user-friendly export features that facilitate bibliometric re-

search(10],

To maintain transparency in the selection and
screening process, we followed the PRISMA (Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses)
framework. PRISMA provides a standardized reporting
structure, including a flow diagram that visually represents
how studies were identified, screened, and selected ['1].

We designed a comprehensive search query using the
following keywords: (“AI” OR “artificial intelligence”)
AND (“English as a Foreign Language” OR “English as
a Second Language” OR “EFL” OR “ESL” OR “Language
learning” OR “LL”). The initial search yielded 2466 docu-
ments before any filters were applied. To refine the dataset,
we applied the following filters:

Publication years: 2022 to 2025;

Subject areas: Computer Science, Social Sciences, Arts
and Humanities, and Multidisciplinary;

Document types: Article, Book Chapter, Conference
Paper, and Review;

Language: English only.

After filtering, 1450 documents remained. We manu-
ally screened the titles and abstracts to assess their relevance.
The inclusion criteria required that documents clearly involve
an Al-related technology and focus specifically on English
language learning. Conversely, we excluded documents that

only mentioned Al or language learning peripherally or that

were not written in English.

Following the manual screening, we retained 738
documents. Duplicate detection was performed using the
Rayyan.ai platform, resulting in the removal of one dupli-
cate, and leaving a final dataset of 737 unique documents for
analysis (see Figure 1).

Data cleaning and validation: To ensure the accuracy
and reliability of the dataset, duplicate records were identified
and removed using the Rayyan.ai platform. Additionally, the
researchers manually reviewed all titles and abstracts of the
included studies to confirm their relevance before importing
the data into VOSviewer for analysis. This manual verifica-
tion ensured that only studies directly related to Al-powered
English language learning were included in the final dataset.

To enhance the accuracy of keyword analysis and en-
sure consistency across related terms, a thesaurus table was
manually developed. The table categorized and unified syn-
onymous or closely related keywords (e.g., “AI” and “Arti-
ficial Intelligence,” “EFL” and “English as a Foreign Lan-
guage”) under common conceptual groups such as skill, tool,
participant, method, data collection, challenge, and positive
outcome. This manual thesaurus served as a reference for
harmonizing terminology before conducting the VOSviewer
and Biblioshiny analyses, thereby minimizing duplication
and improving the reliability of the bibliometric mapping.

We use two tools for this analysis to extract data and

make the figures.

1. VOSviewer: This freely available software was used to
generate keyword co-occurrence maps, author collab-
oration networks, and citation analyses. VOSviewer
is particularly effective for handling large datasets and
producing clear, interpretable visualizations of biblio-
metric networks 2],

2. Biblioshiny: This web-based interface for the R-based
Bibliometrix package is used for thematic analysis,
conceptual structure mapping, and thematic evolution.
Biblioshiny enables users to conduct bibliometric anal-
yses without requiring the writing of complex R code,
operating within RStudio, making it accessible to users

with limited programming experience!'3].

It is important to note that although this study covers
the years 2022 to 2025, data collection was conducted in
the first half of 2025. As a result, publications from 2025
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represent only those available up to mid-year, rather than the

Records identified from
Scopus (n = 2460)

Identification

Y A 4

Records screened (n = 1450)

Screening

Reports assessed for
eligibility (n = 1450)

v
Duplicate records removed

(n=1)
!

Studies included in the review
(n=737)

=)

entire calendar year.

Key words:

(“Al" OR "artificial intelligence™) AND (“English as a
Foreign Language” OR “English as a Second
Language” OR "EFL" OR “ESL" OR “Language
learning” OR “LL")

Publication years: 2022 to 2025

Subject areas: Computer Science, Social Sciences,
Arts and Humanities, and Multidisciplinary
Document types: Article, Book Chapter, Conference
Paper, and Review

Language: English only

Reports excluded:

-Not directly related to Al-powered technology
-Not focused on learning a language

-Not written in English

Figure 1. Represents the PRISMA flow diagram, which shows how studies are identified, screened, and selected for inclusion in the

bibliometric review.
3. Findings
3.1. Overview of the Retrieved Data

To provide an overview of the bibliometric dataset, key
information and annual scientific production were analyzed.
The study was based on 737 documents received from Sco-
pus for the period 2022-2025. As shown in Figure 2, these

documents were published in 322 different sources, includ-

Timespan

2022:2025

Authors Authors of single-authored docg

180

1582

Author's Keywords (DE)

1729

References

28055

ing articles (481), book chapters (75), conference papers
(151), and reviews (28). The average number of citations per
document was 12.55, resulting in a total of 28,055 references
and an annual growth rate of 67.37%, indicating that this
field is experiencing rapid expansion. Authorship data iden-
tified 1582 unique authors, 180 of whom wrote individual
publications. The average number of co-authors per docu-
ment was 2.73, with an international co-authorship rate of
18.86%, indicating a moderate level of global collaboration.

Documents

737

Annual Growth Rate

67.37 %

International Co-Authorship

18.86 %

Co-Authors per Doc

2.73

Document Average Age

0.993

Average citations per doc

12.55

Figure 2. The key bibliometric data for the analyzed documents (main information).
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According to Figure 3, annual scientific production
in this field has increased significantly over the past four
years (2022-2025). The year 2024 ranked first, with 363
articles, followed by 2025 with 211 articles, and 2023 with
116 articles. The lowest year was 2022, with only 45 articles.

Although the number of scientific publications has

increased rapidly in recent years, citation averages vary
significantly from year to year. Table 1 illustrates that arti-
cles published in 2022 and 2023 earned the highest average
citations per article (29.89 and 36.34), whereas recent pub-
lications from 2024 and 2025 had lower averages (9.24 and
1.61).

Annual Scientific Production

Articles

Year

Figure 3. Represents the annual scientific production in the field from 2022 to 2025.

Table 1. Average Citations per Year (2022-2025).

Year Mean Total Citation per Article N Mean Total Citation per Year Citable Years
2022 29.89 45 7.47 4
2023 36.34 116 12.11 3
2024 9.24 363 4.62 2
2025 l1.61 211 1.61 1

3.2. Sources and Authors

Biblioshiny was used to discover key authors and
sources in the field of Artificial Intelligence. The second
table displays the top ten most relevant authors in the dataset.
There is a notable disparity between the number of published
publications per author and the number of “fractionalized”
articles, which indicate each author’s true contribution when
credit is given depending on the number of contributors to
each paper. Fractionalized articles are the number of articles
that are distributed among authors based on their propor-
tional contribution. This provides a more realistic estimate

of an author’s actual contribution to research, rather than

merely tallying the total number of articles to which they
contributed.

Wang Y has the most publications, with 17 papers, fol-
lowed by Zhang Y (9), Li Y (9), Yang H (8), Zou B (8), Zhou
Y (7), Zou D (7), Chen X (6), Guo K (6), and Mohammad
T (6). For example, as shown in Table 2, Wang Y has the
most papers (17), but his fractionalized count is 7.23, indi-
cating the extent of his research collaboration. Zhang Y has
only nine papers, but his fractionalized count is 5.42, indicat-
ing a higher individual contribution per paper. In contrast,
Muhammad T, who has six papers, has a fractionalized count

of 2.25, indicating average collaboration levels.
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Table 2. Most Relevant Authors.

Authors Articles Articles Fractionalized
Wang Y 17 7.23333333
LiY 9 1.98730159
Zhang Y 9 5.41666667
Yang H 8 2.7

Zou B 8 2.53333333
ZhouY 7 1.28730159
ZouD 7 2.06666667
Chen X 6 1.81666667
Guo K 6 1.86666667
Mohammad T 6 2.25

The study findings indicated the most widely published

sources on this topic. The top ten sources represent a broad

range of topics, including linguistics, education, educational

technology, and artificial intelligence, as shown in Table 3.

Table 3. Most Relevant Sources.

Sources Articles
Forum for Linguistic Studies 19
World Journal of English Language 18
Education and Information Technologies 17
Cogent Education 16
European Journal of Education 16
Computers and Education: Artificial Intelligence 15
System 15
Acm International Conference Proceeding Series 14
Lecture Notes in Computer Science (Including Subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics) 12

Language Learning and Technology

11

The Forum for Linguistic Studies ranked first with 19
articles, followed by the World Journal of English Language,
and then Education and Information Technologies with 17
articles. These resources demonstrate a strong interest in
language teaching, applied linguistics, and the integration
of technology into education. Sources such as Cogent Ed-
ucation and the European Journal of Education were also
important, each with (16) articles.

The presence of technological sources such as Com-
puters and Education: Artificial Intelligence, Systems, each
with (15) articles, and the ACM International Conference
Proceeding Series with (14) articles was especially notable,
emphasizing the intersection between education and artifi-

cial intelligence. Other sources, such as Lecture Notes in

Computer Science and Language Learning and Technology,

entered the top ten sources with 12 and 11 articles.

3.3. Geographical Distribution and Global Im-
pact of Publications

Figure 4 illustrates the geographical distribution of
publications by regions. An analysis of the countries with
the highest publications revealed significant disparities in
research output across geographic regions, as shown in Ta-
ble 4. China ranked first with 408 publications, followed by
India (196), Indonesia (167), and Saudi Arabia (160). These
results indicate an increasing academic output from Asian

countries in this field.

Table 4. Number of Publications Across Regions.

Region F Region F Region F
China 408 Ukraine 12 Moldova 3
India 196 Bangladesh 10 Morocco 3
Indonesia 167 Czech Republic 10 South Africa 3
Saudi Arabia 160 Kuwait 9 Denmark 2
USA 100 Norway 9 Estonia 2
South Korea 78 Colombia 8 Greece 2
Malaysia 64 Traq 8 Latvia 2
Japan 51 Portugal 8 Maldives 2
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Table 4. Cont.
Region F Region F Region F
Thailand 47 Ecuador 7 Nigeria 2
Oman 45 Pakistan 7 Serbia 2
Turkey 42 Poland 7 Sweden 2
Iran 36 Sri Lanka 7 Afghanistan 1
Spain 33 Uzbekistan 7 Algeria 1
UK 32 Cyprus 6 Brazil 1
United Arab Emirates 31 Italy 6 Chile 1
Australia 28 New Zealand 6 Cuba 1
Germany 23 North Macedonia 5 Ghana 1
Kazakhstan 23 Belgium 4 Ireland 1
Singapore 19 Canada 4 Israel 1
Egypt 17 France 4 Mexico 1
Jordan 17 Croatia 3 Switzerland 1
Philippines 17 Ethiopia 3 Yemen 1

Country Scientific Production

Figure 4. Geographical Distribution of Publications by Regions.

Countries like the UAE (31), Oman (45), and Jordan
(17) have emerged, indicating growing investment in educa-
tion and language in the Middle East.

Western countries such as the United States (100), the
United Kingdom (32) had a moderate presence, although
Germany (23) and Canada (4) contributed less.

The presence of countries such as Pakistan (7), Nigeria
(2), and Yemen (1) also demonstrates their contribution to
scholarly publishing.

These findings show that research production in this
field is no longer limited to typical Western academic hubs,

but rather includes a broader international participation, par-
ticularly from Asia and the Middle East.

Regarding the corresponding author’s countries, the
analysis results shown in Table 5 reveal that China leads
the list of countries in terms of the number of publications,
contributing 157 articles, which is 21.3% of the total output.
However, the MCP (Multiple Country Publications) in Chi-
nese research is low, accounting for only 14% of the total,
indicating a heavy reliance on domestic research efforts.

Saudi Arabia comes in second with 54 articles (7.3%),
but its percentage of MCP does not exceed 11.1%, reflecting

1368



Forum for Linguistic Studies | Volume 07 | Issue 12 | December 2025

limited engagement in global research partnerships. It is worth mentioning that Oman did not register any

Countries such as Malaysia (47%), Hong Kong international participation in its publications, with all ten
(45.5%), and Indonesia (34.3%) exhibit relatively high rates papers coming from domestic organizations solely (Single
of MCP, along with the United States (36%). Country Publications = SCP).

Table 5. Corresponding Author’s Countries.

Country Articles Articles % SCP MCP MCP %
China 157 21.302578 135 22 14.0127389
Saudi Arabia 54 7.32700136 48 6 11.1111111
Indonesia 32 4.34192673 21 11 34.375
India 26 3.52781547 25 1 3.84615385
Hong Kong 22 2.98507463 12 10 45.4545455
Usa 22 2.98507463 14 8 36.3636364
Korea 21 2.84938942 18 3 14.2857143
Japan 18 2.44233379 17 1 5.55555556
Malaysia 17 2.30664858 9 8 47.0588235
Thailand 16 2.17096336 15 1 6.25

Tran 13 1.76390773 9 4 30.7692308
United Kingdom 13 1.76390773 11 2 15.3846154
Turkey 12 1.62822252 11 1 8.33333333
Oman 10 1.3568521 10 0 0

Figures 5 and 6 show data for the most cited coun- is a study from Hong Kong. Marzuki (2023) from Indone-
tries and the most globally cited documents. China leads the sia also appears with an article that received 190 citations,
list of most cited countries with 2420 citations, followed by supporting Indonesia’s position with a total of 455 citations
Hong Kong (1197) and South Korea (537). Kohnke (2023) in Figure 4. Although Saudi Arabia ranked sixth in the total
published in the RELC Journal, leads the list of the most refer- number of citations (408), it does not appear on the list of
enced documents internationally, with 523 citations, and this most-cited articles globally.

Most Cited Countries

CHIMA @
HONG KONG i@.

KOREA . ]

185

INDONESLA hi=

Countri

SALIDI ARABIA og

VIETMAM

IRAN

UNITED KINGDOM — fﬁ‘ﬁ
o
[ 3

PHILIFFINES R —

o 500 100C

0 1500 2000 2500
M. of Citations

Figure 5. Most Cited Countries. Lists the countries having the most citations in the field.

1369



Forum for Linguistic Studies | Volume 07 | Issue 12 | December 2025

Most Global Cited Documents

KOHMKE L, 2023, RELC J @

FERKINS M, 2023, J UNIV TEACH LEARN PRACT @

WAM D, 2023, EDUC INF TECHNOL @

BARROT JS, 2023, ASSESS WRIT 2

HUANG X_ 2023, EDUCATIONAL TECHNOLOGY AND SOCIETY o

Documents

LIU G, 2024, INNOV LANG LEARN TEACH b0
MARZUKI, 2023, COGENT EDUC - OB
GAYED JM, 2022, COMPUT EDUC -
JEON ). 2024, COMPUT ASSISTED LANG LEARN _— B
F@q
JIH, 2023, J RES TECHNOLOG EDUC _— B

100 200 300 400 500
Global Citations

Figure 6. Most Global Cited Documents. Highlights the specific documents with the most citations worldwide.

The next map shows the countries’ collaboration, as China topped the list with 168 documents, followed by Saudi
analyzed by VOSviewer. With (5) documents, 29 of the 79 Arabia with 85, India (64), United States (50), Indonesia
countries met the threshold, and the countries with the high- (47), Taiwan (34), South Korea (33), Malaysia (31), Japan

est overall link strength were selected, as shown in Figure 7. and Vietnam with 30 papers each.

germany

unitedikingdom

south korea austpaliziaRen @

| kuwaite
spain o offian g
hilippines (@ United states i -
philippi 4' < . malgysia SBUWa‘ma
Ch'na Iw jordan
hong kong — o ebot
allan ind sia
bangladesh

iraq

{/‘%D VOSviewer

Figure 7. Collaboration World Map. International research collaboration is illustrated and studied using VOS viewer.

4. AnalySiS of Results showed that “artificial intelligence” was the most frequently
occurring term (266), confirming its preeminence as a key

4.1. Tree Map Analysis focus area in this field. Keywords for Al applications in lan-
guage learning, such as “ChatGPT” (130), have also emerged,

The most common keywords were analyzed using a indicating a growing interest in employing intelligent tech-
Biblioshiny tree map, as shown in Figure 8. The results nologies. Other common terms supporting this trend include
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“Language Learning” (142), “Students” (111), “Teaching” eign Language” (39), “English as a Foreign Language” (30),
(77), “Chatbots” (49), and terms such as “English as a For- and “Foreign Language Learning” (21).

intelligence students reaprazen learning
111
I“mlm a - - il .

contrastive learning
81

Figure 8. Tree map of the most popular terms. Provides a tree map of the most frequently used keywords, as determined by Biblioshiny.

4.2. Author Keywords Analysis in the highest total link strength.

VOSviewer was used to analyze the author’s keywords. The network map showed the formation of several clus-

The minimum number of keyword occurrences is set at 5, ters, indicating different areas of concentration, with a dis-

and only 95 of 1732 keywords fulfill the criterion, resulting tinct color and representation, as shown in Figure 9.
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englishiwriting Py

L ] "
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L S ailn o second langlage writing
\ ate M®reign langlisge learning
eflwiiting g A -poweted 'WP Y AN -+ —generative aglificial intellig
%5 intagration

'!‘h.lmw (._..Tm‘ ’h h‘ﬁ wmmg proficiency
efl teaghers Y & feigu :. ducati digitaliteracy
q)*_' L e "omu-na* edu

Positive plychology dapﬂvﬂnmln;

gce angnsh language education

T ) speaking skills

3

qu'llbor.
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willingness lq,;omrnumull
v @«

efl students ' 4y AN
pedagory . 1| educasionalifechnology
assessment eduggtion writing skils aichasbots

bf‘oliomeﬁ: analysis
chalienges L ]
englis?tamlw bl ® english lgnguage .

.enghsh as a s@ond language

&) VOSviewer

Figure 9. Author Keywords network. The figure illustrates the network of author keywords as assessed by VOS viewer.

As shown in Table 6, Cluster 1 represents an applied ped- like academic writing, teacher education, and ELT suggest a
agogical method. This cluster focuses on using Al technologies need for pedagogical frameworks that incorporate Al. Moving
(such as ChatGPT) to teach English as a foreign language, no- on to Cluster 2, as shown in Table 6, it indicates Al in lan-
tably in academic writing and teacher training contexts. Words guage education. This cluster combines Al techniques such
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as generative Al and LLMs with their applications in CALL
and foreign language learning. It emphasizes basic linguistic
concepts such as vocabulary learning and second language
writing, with a clear presence of modern educational technolo-
gies. According to Table 6, Cluster 3, it implies Al research
and language education. This cluster includes general and
keywords such as artificial intelligence, education, and bib-
liometric analysis, indicating that it represents the general
theoretical framework and interest in research analysis of the
topic of Al in language learning. As illustrated in Table 6,
Cluster 4, symbolizes psychological and behavioral factors in
EFL. It focuses on EFL learners’ motivation, engagement, psy-
chological skills like paraphrasing and speaking preparedness,
as well as specific technology such as QuillBot.

The data in Table 6 indicate cluster 5, which features
Al-powered higher education methodologies. This cluster
focuses on the use of artificial intelligence in higher educa-
tion and personalized learning, with a particular focus on
writing, student interaction, and language learning in aca-

demic contexts, as well as research related to university or
para-academic activities. The sixth cluster, as shown in Ta-
ble 6, represents technical skills and feedback. It highlights
language learning techniques such as speech recognition,
corrective feedback, and personalized feedback, and reflects
an interest in techniques for supporting individual skills in
education, particularly oral skills. Proceeding to Cluster 7, as
shown in Table 6, marks the evaluation and comprehension
of Al tools. It covers issues such as assessment, feedback,
perceptions, and problems, demonstrating the researchers’
interest in exploring the challenges and perceptions related
to the application of Al technology in education, particularly
in the context of writing. The last cluster, Cluster 8, which
appears in Table 6, deals with technological acceptance and
cultural contexts. It contains words such as technology ac-
ceptance model and Chinese EFL learners, which refer to
studies of students’ acceptance of technology and the influ-
ence of cultural contexts (such as China) on it, as well as a
special focus on English writing.

Table 6. Most common authors’ keywords by clusters.

Cluster Color Keywords

Academic Writing <Al Chatbot <Al Integration <Al-Powered Tools «ChatGPT «Conversational Al «Creativity
1 <ELT «English as a Foreign Language <English Language Teaching <ESL «GenAl <Language Teaching
«Pedagogy «Plagiarism ¢Pre-service Teachers «Systematic Review «Teacher Education

Al in Education <Applied Linguistics «CALL «Chatbot «Chatbots «Computer-Assisted Language Learning

«Vocabulary Learning

«Conversational Agents «Foreign Language Learning «Generative Artificial Intelligence <12 Writing
«Language Education <Large Language Models «Second Language Acquisition «Second Language Writing

Artificial Intelligence <Bibliometric Analysis <Education <English as a Second Language <English Language
«English Learning <English Teaching <Language Learning <Mobile Learning <Natural Language Processing
«Self-Efficacy «Self-Regulated Learning «Teaching «Technology «Virtual Reality

Al Literacy ¢Artificial Intelligence (AI) «Artificial Intelligence Tools <EFL Learners <EFL Students <EFL
Teachers <EFL Writing <Engagement <Motivation <Paraphrasing Skills <Positive Psychology «QuillBot
«Vocabulary «Willingness to Communicate

Activity Theory <Al Chatbots ¢Artificial Intelligence in Education <Educational Technology «Generative Al
«Higher Education <Language Teaching & Learning <Personalized Learning «Second Language Learning
«Student Engagement «Writing Proficiency «Writing Skills

Adaptive Learning «Corrective Feedback «Digital Literacy <English Language Education <English Language
Learning <Machine Learning «Personalized Feedback «Speaking Skills «<Speech Recognition

Al Tools «<Assessment «Challenges <Feedback <Perceptions «Writing

T

Al «Chinese EFL Learners <EFL «<English Writing «Technology Acceptance Model

4.3. Content Analysis

The title and abstract fields of all texts were put into
VOSViewer to find the most regularly recurring words, with
a minimum of 10 occurrences per term, and utilizing the

thesaurus file to merge synonyms into a single term, while ig-

noring specified words, 245 terms were found out of 13,212.
VOSViewer generated a relevance score for each of the 245
items; however, only 60% of the most relevant terms (147)
were selected for further investigation. After filtering, the
map was created with 56 elements divided into 4 clusters,
shown in Figure 10.
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Figure 10. Clusters by Documents Coupling. This figure depicts groups of documents based on bibliographic coupling.

After analyzing the words, they were manually divided

into six groups as follows:

1. Skills:

This group contains “Reading” (Occ = 17, TLS = 78), 4

“Spelling” (Occ = 12, TLS = 41), “Translation” (Occ =
29, TLS = 85), “Vocabulary” (Occ = 85, TLS = 310),
“Grammar” (Occ = 50, TLS = 226), “Writing Skill”
(Occ =129, TLS = 419, “Anxiety” (Occ = 52, Total
link strength = 218), “Confidence” (Occ = 55, TLS =
213), “Enjoyment” (Occ = 26, TLS = 81), “Motivation”
(Occ =100, TLS = 333), “Fluency” (Occ = 36, Total
link strength = 161), “Pronunciation” (Occ = 44, TLS
= 181), and “Speaking Skill” (Occ = 32, TLS = 129).

2. Tools: 5.

It includes “App” (Occurrence = 32, Total link strength
= 105), “Machine Learning” (Occ = 30, TLS = 84),
“NLP” (Occ =38, TLS = 114), “Speech Recognition”
(Occ =23, TLS = 85), “Virtual Reality” (Occ = 13,
TLS =39), “GPT” (Occ = 16, TLS = 48), “Grammarly”

(Occ = 15, TLS = 55), “QuillBot” (Occ = 10, TLS = 6.

35), “Chatbots” (Occ = 60, TLS = 171), “Duolingo”

(Occ =14, TLS =49), “Game” (Occ = 13, TLS = 44),

“LLM” (Occ = 25, TLS = 62), “Web” (Occ =21, TLS

=73),“CALL” (Occ =32, TLS = 86), and the last one

“Intelligent Tutoring System” (Occ = 15, TLS = 61).
3. Participants:

1373

“Language Teacher” (Occ = 72, TLS = 160), “English
Language Learner” (Occ = 155, TLS = 472), “Higher
Level” (Occ = 11, TLS = 39), lastly “University Stu-
dent” (Occ = 63, TLS = 189).

Methods:

“Empirical Study” (Occ = 34, TLS = 104), “Literature
Review” (Occ = 68, TLS = 223), “Data Analysis” (Occ
=28, TLS = 99), “Methodology” (Occ = 51, TLS =
164), “Content Analysis” (Occ = 13, TLS = 32), “Qual-
itative Data” (Occ = 75, TLS = 245), “Mixed Method
Approach” (Occ =55, TLS = 194), “Qualitative Anal-
ysis” (Occ = 19, TLS = 75), “Quantitative Analysis”
(Occ =69, TLS = 253), and “Empirical Study” (Occ =
34, TLS = 104).

Challenges:

“Academic Integrity” (Occurrence = 24, Total link
strength = 95), “Basis” (Occ = 12, TLS = 28), “Data
Privacy” (Occ = 24, TLS = 88), “Ethical Considera-
tion” (Occ =43, TLS = 117), “Overreliance” (Occ =37,
TLS = 139), and “Plagiarism” (Occ = 19, TLS = 65).
Positives:

“Real Time Feedback” (Occ =39, TLS = 124), “Cre-
ativity” (Occ = 22, TLS = 83), “Critical Thinking”
(Occ =24, TLS = 95), “Efficiency” (Occ = 39, TLS
= 116), “Evaluation” (Occ = 61, TLS = 205), “Satis-
faction” (Occ = 16, TLS = 45), “Self-Efficacy” (Occ =
64, TLS = 184), “Success” (Occ =21, TLS = 62), and
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“Immediate Feedback” (Occ = 16, TLS = 61).

5. Discussion

This bibliometric study aims to explore the field of
Al-powered technologies in language learning from 2022 to
2025. It provides an updated overview of the domain and
addresses two research questions.

5.1. What are the Patterns of Scientific Produc-
tivity and Collaboration in Relation to Al-

Powered Technology in Language Learn-
ing during 2022-2025?

This study examines a new time, as earlier research has
primarily focused on the field’s beginnings. This research
provides us with recent information and an overview of the
scientific work conducted over the past few years. Previous
bibliometric studies have shown that the number of publica-
tions in this field has been increasing over time. Our current
findings support these findings and indicate that 2024 has
the highest number of publications. However, for 2025, we
only collected data for the first half of the year, which may
not provide a complete picture of the entire year. Although
we see an increasing number of publications each year, older
publications receive more citations. Looking at the aver-
age number of citations for articles from 2023, the average
is 12.11, which is higher than for more recent years. This
is consistent with what Rahman, Raj, Tomy, and Hameed
pointed out: that older, foundational papers are often cited
more frequently than recent papers['4.

This research examines the top ten authors who have
made a significant impact in the field of language learning,
utilizing Al-powered technologies from 2022 to 2025. The
top ten authors’ works address several different concerns
related to Al technologies in language learning. They focus
on creating intelligent computer programs that facilitate lan-
guage learning, such as ICALL systems!!*]. Other studies

1] To im-

have looked at Al-based assessment methods!
prove English writing skills, studies have explored the use
of Al-powered chatbots to offer personalized writing help,
peer feedback, and support in developing argumentative writ-
ing[!771%]. Several studies have examined the effectiveness
of QuillBot in helping students improve their paraphrasing

skills and motivation in learning English?-241. Additionally,

generative Al tools like ChatGPT have been examined for
their potential to improve English communication and writ-

25.26] The focus of other research was on how Al

ing skills!
can help with automatic writing evaluation. AWE also aids
in vocabulary learning and the use of mobile apps and chat-
bots to encourage academic engagement!!>?]. Researchers
have also explored the use of Al chatbots as conversation
partners to enhance speaking skills. They explored Al tools
that create better learning experiences, considering learners’
emotional needs. In speaking assessments, several studies
highlighted Al platforms that evaluate speech, such as EAP
Talk, which gives automated feedback to help EFL learners
speak better. Finally, some research has examined the use
of virtual reality, augmented reality, and Al-driven digital
characters to enhance language skills and maintain learner
engagement.

In terms of countries’ contributions in the field of Al-
powered technologies 2022-2025, our research shows that
China remains the leader in both the number of research
papers published and the number of citations. This finding
aligns with previous studies, such as Wahyuni and Jaleni-
auskiené, which have also reported similar findings. How-
ever, Rahman et al. reveals that the United States has more
citations, placing China in second place!'¥]. The latest data
suggests that China’s importance in this field is growing. The
study also highlights that other countries, such as India and
Saudi Arabia, are significantly increasing their contributions.
A study by Wahyuni et al. ranked India seventeenth and
Saudi Arabia eleventh?’]. India moved into second place,
while Saudi Arabia has risen to fourth. This shift indicates a
significant contribution from these countries during the last
period. Finally, since this field is constantly developing and
due to its interdisciplinary nature, countries and institutions
need to collaborate more effectively. As our findings reveal
few contributions in this period, this collaboration could help
improve future research in the field.

In terms of publication sources, there are clear similar-
ities between our study and other studies. This study, along
with Wahyuni et al., found that the Forum for Linguistic
Studies, Education and Information Technologies, and Co-
gent Education are among the top ten journals in this area?’],
Also, both this research and Jaleniauskiené et al. highlighted
Language Learning and Technology and System as impor-

tant journals 8], This indicates a strong consensus on which
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academic sources are recognized for publishing significant

work in language learning that utilizes Al

5.2. What are the Dominant Research Direc-
tions and Potential Gaps Related to Al-
Powered Technology in Language Learn-
ing during 2022-2025?

The second question of the research addresses the main
trends in the field during the study period. To answer this
question, we used keyword analysis, an author keyword
co-occurrence network, and content analysis. These meth-
ods provided comprehensive results and deeper insights into
Al-powered technologies, language skills, and the factors
affecting recent studies. The most notable results from these

methods are as follows:

5.2.1. AI-Powered Tools Used in Language
Learning During 2022-2025

During the study, a key trend we observed was the in-
creasing variety of Al tools that aid in language learning. Our
analysis identified fifteen different tools and technologies,
with chatbots, particularly ChatGPT, being the most popular.
We also conducted a keyword analysis map using Biblioshiny.
While keyword analysis map highlights common terms like
“artificial intelligence” and “language learning”, “ChatGPT”
was the third most frequently mentioned word. This demon-
strates the significant impact of ChatGPT in recent studies.
Other research has also highlighted that chatbots, particularly
ChatGPT, are among the top Al tools utilized in language
education [>3%1, Additionally, the author keyword network
created with VOS viewer further confirmed this trend. One
of the main thematic clusters exhibited a strong pedagogical
focus, aligning with the findings of Ikramunnisa, who em-
phasized pedagogy as a central theme in EFL research 31,
ChatGPT appeared prominently within this cluster, reinforc-

ing its dominant role across all forms of analysis.

5.2.2. Participants Targeted in AI-Powered
Language Learning from 2022 to 2025

A clear trend in previous research highlights students
as the primary focus when it comes to using Al in language
learning. Many studies have highlighted that learners are at
the center of how Al is being utilized in English language

education (2327331, This pattern is also seen in our current

study. When we looked at the data, we found a strong focus
on learners, with the term “learner” showing a connection
strength of 472. Additionally, in the keyword map, “student”
appeared as the fourth most common keyword, showing up
6% of the time, which indicates that research on learners
remains very popular. However, we noticed an important
change in the new data. There seems to be an increasing
interest in teachers. Although “teachers” only appeared 2%
of the time, their inclusion in the keyword map suggests that
researchers are starting to pay more attention to teachers and
their roles in using Al for language learning. This supports
what Muslimin argued, which is that we need to focus more
on teachers in this area>3]. When it comes to different educa-
tional levels, our findings show that most research is focused
on higher education, with very few studies examining early
childhood or primary education. This is supported by the
fifth cluster in the author keyword network, which primar-
ily focuses on higher education research. Previous works
have also highlighted the lack of research on K—12 education
regarding Al tools*¥. Our results confirm that this issue
persists, as higher education remains the primary focus in
studies on Al-related language learning from 2022 to 2025.

5.2.3. Language Skills and Learning Fac-
tors Addressed in AI-Powered Studies
(2022-2025)

This study examined various language skills and found
that writing was the most crucial focus, compared to other
skills such as speaking, listening, and reading. The research
showed that “writing” came up frequently, highlighting the
significant interest in this skill.

Many researchers have examined Al tools that help with
writing, such as Grammarly, Quillbot, and ChatGPT [3637],
Additionally, there’s growing interest in systems that give
feedback on writing automatically, like Automated Writing
Evaluation (AWE) tools[*®]. These tools were often linked
to the writing of research findings.

In contrast, speaking skill was mentioned far less often.
t was connected to more general ideas about Al rather than
specific technologies such as virtual reality, despite virtual
reality being present in the network.

Listening skills were not mentioned at all in the find-
ings, and reading also didn’t appear, which shows that writing
received much more attention than the other skills.
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5.2.4. Research Methods Adopted in Al-
Powered Language Learning Studies
(2022-2025)

The review of research methods used in the studies
shows that most researchers prefer using quantitative ap-
proaches. This aligns with the findings of Liang and oth-
ers% who observed that most studies on using Al in lan-
guage learning rely on quantitative. This method is popular
because it helps measure results clearly, involves many par-
ticipants, and produces findings that can be generalized to a
larger population.

However, Important aspects of language learning such
as how students feel, their engagement, and their opinions,
may not be fully understood using static data alone. As a
result, many experts are calling for more studies that include
qualitative and content-based research methods. These meth-
ods can give a better understanding of students’ personal

experiences with Al tools.

5.2.5. Pros and Cons of Using AI-Enhanced
Technologies in Language Learning
(2022-2025)

The study shows that there are important challenges
in using Al in education. One major issue is overreliance
on Al tools and concerns over data privacy and integrity.
These issues call for clear theoretical frameworks and ethical
guidelines to ensure responsible Al use in education. Our
research also highlights the positive aspects of integrating
Al-powered technologies into language learning. The results
reveal numerous advantages of using Al in language learning.
Including self-efficacy, confidence, real-time feedback, and
critical thinking, which support artificial intelligence’s role
in language learning.

5.2.6. Critical Interpretation of Trends and
Policy-Level Implications

This study examined various language skills and found
that writing received the most attention. Pedagogically, this
suggests that educators are increasingly relying on Al tools,
such as ChatGPT and QuillBot, to enhance students’ aca-
demic writing. Linguistically, the emphasis on writing may
indicate that the development of oral communication and
listening skills is currently under-supported. Policy-wise,
these findings call for strategies that encourage broader Al

integration across all language skills, ensuring balanced skill

development in language learners.

6. Conclusions
6.1. Main Findings

This bibliometric analysis reviewed global research
trends in Al-powered language learning from 2022 to 2025
by using data from the Scopus database and tools such as
VOSviewer and Biblioshiny. The analysis showed a major
increase in the publication output, particularly in 2024, from
countries such as China, India, and Saudi Arabia. Tools like
ChatGPT, Grammarly, and QuillBot gained considerable at-
tention. The findings demonstrated successful outcomes for
higher-level students, which include real-time feedback in

language learning and other beneficial effects.

6.2. Limitations

This review exclusively consists of English-language
papers that were indexed in Scopus. The data for the year
2025 was also incomplete, and the researchers only used one
database for their study, which could have limited the knowl-
edge of the area. We admit that the use of data from Web
of Science would have contributed and making the method-
ology stronger and more comprehensive. However, Scopus
remains a dependable and adequate source for this study
since it has a wide coverage of top-notch publications in
the domain of Al-assisted language learning. Thus, more
databases should be considered by future ones to get a larger
range and to capture the insights more closely. Moreover, the
bibliometric data might not completely reflect the qualitative
aspects of the products. The projection and the addition of
more Al-related keywords are also very important to making
sure that all the studies related to the field get included.

6.3. Implications and Suggestions for Future
Research

Future research should explore other areas, including
other skills, and consider the young learners and the teachers
in the context of Al integration. The perspectives of teachers
would offer insights into the experiences of the learners and
the outcomes of Al use. Furthermore, educational policies
should set up ethical guidelines for the use of Al in language

learning.
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6.4. Future Research Directions

Al-assisted language learning is anticipated to be the
dominant topic of study for many years to come, thus Al-
powered research should surely focus on the previously
stated gaps that still have to be filled in studies. One of
the major directions will be the extension of the intervention
from just higher education to all levels of education from
early childhood, primary and secondary education. The re-
search on the interaction of very young students with the Al
technologies will give educators the required data about the
age-appropriate design of instructional materials, the cogni-
tive development, and the motivation in the technology-rich
classrooms.

One more important aspect that the study could cover
is the area of communication skills, listening, and speaking,
which are still not widely recognized. The writing skill is
underlined in most all studies but Al integration in educa-
tion brings along the possibility of using sophisticated speech
recognition systems, smart virtual conversational agents, and
immersive virtual environments to greatly support oral com-
munication and comprehension of sounds. Educators should
then be able to document not only the effectiveness of these
tools in terms of the teaching methods used but also the level
of students’ participation.

Besides, there is an overwhelming demand for a wider
application of different research methods. The studies done
so far have commonly used the quantitative methods, which
are effective in determining the impacts of the intervention;
they do not capture the emotional, social, and behavioral
aspects of learning. Qualitative and mixed-method studies
might do a better job than quantitative studies in capturing the
human-centric aspects and thus providing a more profound
view of how both learners and instructors are perceiving,
adapting to, and reaping the benefits of Al application in the
language learning situation.

At last, future studies should also consider policy for-
mation, ethical usage, and teacher professional development
as well. The setting up of proper ethical guidelines for data
privacy, bias reduction, and responsible Al implementation
will lead to an integration that is sustainable and fair. In
the same manner, equipping the teachers with the necessary
knowledge and skills to work with Al technologies efficiently
will bring about an improvement in the quality of teaching

as well as the outcomes of learners.

By combining these paths, the result will be a more
comprehensive, inclusive, and ethically based comprehen-
sion of AI’s revolutionary impact in language learning.
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