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ABSTRACT

his research explored the trends, impact, and
applications of artificial intelligence (Al) in language
learning  through comprehensive  bibliometric
analysis. By analyzing the literature published over a
certain period, we identified a growth pattern in
publications related to the use of Al in language learning. Data
collected from the Scopus database included relevant research
articles from various countries/regions. The results of the
analysis showed a significant increase in publications related to
Al in language learning, especially since the 2023-2024 period,
with the most frequently appearing subject area being computer
science. Countries such as China, the United States, and the
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United Kingdom occupied the top positions in terms of research
productivity in this field. This research also identified general
applications of Al in language learning. The impact of applying
Al in language learning was confirmed through increased
personalization of learning and efficiency in evaluation.
However, challenges such as limited technological
infrastructure, data privacy concerns, and lack of preparedness
of teaching staff were still the main obstacles to the wider
implementation of Al. This research provided valuable insights
for educators, researchers, and technology developers to
optimize the use of Al in language education, as well as
highlighting steps to overcome existing challenges.

INTRODUCTION

In recent years, the use of technology in education has
undergone a significant transformation, especially with the
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emergence of Artificial Intelligence (AI) (Sahnir and Yatim
2023). Al has become a major driver in the development of
innovative learning methods, and one of the areas most impacted
is language learning. Along with globalization and the need to
communicate effectively in multiple languages, the use of Al in
language learning contexts is increasingly relevant and
important. Many reports relating to Al have been well-
documented (Solihat et al. 2024; Al-Khassawneh 2023; Al
Husaeni et al. 2024; Rochman et al. 2024; Alimi et al. 2021;
Rahmiyanti 2024; Agarry et al. 2022).

Al is a field of computer science devoted to solving cognitive
problems generally associated with human intelligence, such as
learning, creation, and image recognition (Oke 2008). Modern
organizations collect large amounts of data from a variety of
sources, such as smart sensors, human-generated content,
monitoring tools, and system logs. The goal of using Al is to
create a self-learning system that derives meaning from data
(Sumitra 2024). Then, Al can apply this knowledge to solve new
problems in a way that humans do. For example, Al technology
can respond meaningfully to human conversations, create
original images and text, and make decisions based on real-time
data input. Your organization can integrate Al capabilities in
your applications to optimize business processes, improve
customer experience, and accelerate innovation.

Another definition states that Al is a technology that allows
computers and machines to simulate human learning,
understanding, problem-solving, decision-making, creativity
and autonomy (Wang 2019). Al-enabled apps and devices can
see and identify objects. They can understand and respond to
human language. They can learn from new information and
experiences. They can provide detailed recommendations to
users and experts. They can act autonomously, replacing the
need for intelligence or human intervention (a classic example
is self-driving cars).

Two approaches can be applied to Al in the educational
environment, namely transferring the teacher's duties to an Al
system that can act as a tutor. The existence of Al that can adapt
content to each learner has been widely used in many
classrooms, in the form of intelligent tutoring systems.
(Fauziyati 2023). The application of Al in education can be done
in various ways. Several tools or activities related to Al that can
be used in the learning process, especially language learning,
namely: virtual mentor, voice, smart content, and presentation
translator.

Based on the latest data, the technology-driven language
learning market is expected to reach a value of USD 115 billion
by 2025, with an average annual growth of 18.7%. This growth
is driven by innovations in Al technology, such as natural
language processing (NLP) and machine learning, which have
enabled the development of applications that enhance the
learning experience, personalize learning materials, and provide
faster, more accurate feedback to students.

Al plays a key role in language learning by offering instant
feedback, customized exercises, and advanced speech
recognition capabilities (Schmidt and Strasser 2022). For
instance, language learning applications use Al-powered speech
recognition to assess spoken language, offering immediate
corrections and suggestions to improve pronunciation, grammar,
and vocabulary usage. These applications facilitate continuous
learning and improvement by providing learners with instant,
personalized feedback tailored to their level, goals, and
preferences. In addition, Al offers customized practice sessions
that adapt to each learner's pace, along with tools like writing

assistance and voice recognition that further support language
mastery.

Beyond personalized feedback, Al-powered language apps also
offer the advantage of remote access, enabling learners to
engage with content from anywhere. Al-driven chatbots
simulate conversations, helping students practice language skills
interactively, while virtual tutors provide personalized guidance
and support throughout the learning process.

Language learning itself is a series of activities aimed at
developing specific language skills, including listening,
speaking, reading, and writing (Oktaviani 2021). In Indonesia,
these aspects are the primary focus of language education
(Setiyadi and Sukirlan 2016). The goal of language learning is
to enhance students' linguistic abilities and enable effective
communication. Teachers use various media—both hardware
and software—to convey messages, information, and teaching
materials (Gunarti 2020), with Al-based tools becoming
increasingly prevalent.

In addition to media, different approaches to language learning
are essential. These approaches consist of interrelated activities
that reflect the nature of language and its instruction (Hidayah
2017). Traditional methods such as the objective and structural
approaches have long been used in language learning, but Al-
driven innovations are increasingly complementing these
methods by offering more dynamic and individualized learning
experiences.

By integrating Al, language learning not only becomes more
efficient but also more accessible and engaging, ultimately
supporting students in achieving better communication skills.
Several studies have shown that the use of Al in language
learning can improve students' speaking and listening skills, and
speed up the learning process. Students who use Al-based
language learning applications show significant improvements
in language mastery compared to traditional methods (Wei-Xun
and Jiang-Ying 2024). Additionally, Al can provide a more
interactive and enjoyable learning experience, which in turn can
increase students' motivation to learn. However, despite the
many benefits, the challenges in applying Al in language
learning also need to be considered. Issues such as technology
accessibility, data privacy, and limitations in understanding the
cultural context in Al interactions with users are of primary
concern. Therefore, it is important to conduct a comprehensive
analysis of the trends, impact, and applications of Al in language
learning.

Language learning is a series of activities carried out by students
to achieve certain language skills (Oktaviani 2021). Indonesian
language learning is oriented towards four aspects of language
skills, namely listening, speaking, reading, and writing (Setiyadi
and Sukirlan 2016). Language learning aims to improve
students' language insight and ability to communicate well and
correctly. In language learning, teachers use language learning
media to convey messages, information, or teaching materials to
students (Gunarti 2020). Language learning media can be in the
form of hardware or software tools.

Apart from language learning media, approaches are also used
for language learning. The language learning approach is a set
of activities that are interrelated and related to the nature of
language and language teaching (Hidayah 2017). Several
approaches that have long been applied in language learning
include the objective approach and the structural approach.

Based on our previous studies regarding Al (Haristiani & Rifa’l,
2020; Haristiani & Rifa’l, 2021; Luckyardi et al., 2024), in this
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article, we performed a bibliometric analysis to explore recent
trends in the use of Al in language learning. Previous research,
such as that conducted by Kumar et al. (2023) showed the
importance of bibliometric analysis in understanding and
mapping the development of scientific research. The study also
indicated an increase in interest and publications in the medical
field. Additionally, research by Kokol et al. (2021) reported
increases in productivity of the application of bibliometrics in
the field of medicine, which was due to the increasing use of
quantitative metrics in the evaluation of research, published or
deleted phenomena, as well as the adoption of evidence-based
medicine.

The main novelty of this research lied in the comprehensive
application of bibliometric analysis in the context of Al-based
language learning. Although many studies have used
bibliometric analysis, less papers conducted a comprehensive
analysis of the trends, impacts, and applications of Al in
language learning. Through this approach, this article could
provide valuable insights for researchers, educators, and
technology developers in understanding and optimizing the use
of Al in language education. To make research easier, several
research questions are as follows: (i) the trends in publications
regarding Al in language learning by year, (i) some common
applications of Al in language learning, (iii) major
countries/regions that are most productive in conducting
research related to Al in language learning, (iv) the application
of Al impact language learning, and (v) the challenges of
applying Al in language learning.

MATERIALS AND METHODS

The method used in this research was a literature study with the
help of bibliometric analysis. Detailed information relating to
bibliometric analysis is reported elsewhere (Rochman et al.
2024; Al Husaeni and Al Husaeni, 2022; Azizah et al. 2021; Al
Husaeni and Nandiyanto 2022). Bibliometric analysis was
adopted in this research for its effectiveness in evaluating the
academic status of a particular research field. Many researchers
used this method to investigate research trends in various fields
including education and language learning (Al Husaeni and
Rahmat 2023; Maryanti et al. 2023; Al Husaeni 2023; Al
Husaeni et al. 2022; Nandiyanto et al. 2023; Donthu et al. 2021).
Therefore, this method was considered applicable to analyze Al

research trends in language education. Two stages were
conducted, namely data collection and performance analysis.

Previous studies regarding bibliometric analysis were carried
out by several researchers (Setiyo et al. 2021; Soegoto et al.
2022; Mudzakir et al. 2022; Gunawan et al. 2022; Santosa et al.
2022; Utama et al. 2023; Sahidin et al. 2023; Hamidah et al.
2023; Arianingrum et al. 2023; Ramadhan et al. 2022;
Nandiyanto et al. 2024; Lizama et al. 2024; Al Husaeni et al.
2024a; Al Husaeni et al. 2024b; Laita et al. 2024; Noviyanti et
al. 2024; Kurniawan et al. 2024; Solihat et al. 2024; Al Husaeni
and Nandiyanto 2023; Zafrullah and Ramadhani 2024;
Nandiyanto and Al Husaeni 2021; Nandiyanto et al. 2021; Al
Husaeni and Nandiyanto 2022; Maryanti et al. 2022; Nandiyanto
and Al Husaeni 2022; Nandiyanto et al. 2023; Nandiyanto et al.
2022).

Scopus was selected as the main database as reported elsewhere
(Herrera-Franco et al. 2020; Sweileh 2018; Mishra et al. 2021;
Khudzari et al. 2018). We selected keywords related to Al in
education to search for target papers (Figure 1). A total of
1,118,480 papers related to Al in education were retrieved.
Figure 1 illustrates the data collection process in detail. After
obtaining the data based on the keywords entered, we filtered the
remaining papers based on the following criteria:

1) The paper should focus on Al technology.

(i1) Al technology should be used to support learning
and teaching.

(1ii) Research must be empirical.

(iv) Publication year 2014-2024.

) The type of document used was the article.

(vi) The language used was English.
After completing this initial screening, 49,473 papers remained.
Using these keywords (see Figure 1), we searched the titles,
abstracts, and keywords of 49,473 papers and selected papers

that applied Al for language learning purposes. In total, we
found 550 papers.

Database: Scopus
z Keywords: "artificial intelligence" OR "machine
g intelligence” OR "intelligent support" OR "intelligent virtual
3 reality" OR "chat bot*" OR "machine learning" OR
= "automated tutor*" OR "personal tutor*" OR "intelligent
g agent*" OR "expert system*" OR "neural network*" OR
=] "natural language processing” OR "chatbot*" OR
i system™*" OR "i tutor*“ AND
“education” AND “learning”
| Total publication (N=1,118,480) |
1)
z
&
I
§ Searching articles for language I Articles of Ai for educational purpose (N=49.473) |
learning according to language
related terms: "artificial intelligence" OR "machine
Ili e" OR "intelli support" OR "intelli virtual
reality" OR "chat bot*" OR "machine learning" OR
"automated tutor®" OR "personal tutor*" OR "intelligent
agent*" OR "expert system*" OR "neural network*" OR
"natural language processing” OR "chatbot*" OR
"intelligent system*" OR "intelligent tutor*“ AND
“education” AND “learning” AND “education” OR
“learning” AND “language learning” OR “bilingual” OR
“Language education” OR “language teaching”
2
g Articles of Ai for educational purpose related to language
g learning (N= 550)

Figure 1: Process of data retrieval (Huang et al. 2023)

e e o 0

Exclusion criteria:
The paper should focus on Al technology.
Al technology should be used to support learning and
teaching.
Research must be empirical.
Publication year 2014-2024.
The type of document used is article.
The language used is English.
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Performance analysis was carried out to determine the academic
output of journals and countries/regions. Several indicators
included the number of articles (A) and the number of citations
(C). We counted the number of citations using Google Scholar.
Google Scholar identifies the most relevant academic
information from a given query, offers citation data, and is
widely considered reliable (Gusenbauer 2022).

RESULTS AND DISCUSSION
Research Results

Publication trends

From the description of Figure 2 which shows the frequency of
articles about the use of Al in language learning, we can analyze
several things related to research trends in this field. In the 2014-
2020 period, attention to Al in language learning was relatively
low. The possible cause is a lack of understanding or acceptance
from educators and educational institutions. In the 2021-2022
period, Al research in language learning increased, possibly due
to several factors, such as advancements in natural language
processing (NLP), which began to show clearer applications in
the field, including the development of chatbots, adaptive
learning systems, and other tools. Automatic evaluation. In the
2023-2024 period, the increase in publications regarding Al in
language learning will increase sharply. This can be caused by
more advanced technological innovations, such as the use of Al
in more complex applications, including personalized machine

learning-based learning. Overall, this upward trend indicates
that more and more research is showing the effectiveness of Al
in supporting language learning, thereby attracting more
attention from researchers to explore new potential in this field.
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Figure 2: Al in language learning—related publication frequency

Influential publication sources

Figure 3 presents the top 15 sources contributing to the research
field by number of citations. The top three sources are leading
conferences and journals, which are often the main references in
the development of Al, namely the 30th AAAI Conference on
Artificial Intelligence (241 citations), 32nd International
Conference on Machine Learning (231 citations), and Lecture
Notes in Computer Science (230 citations). The number of
citations indicates the significant contribution of these three
sources to the literature and development of Al

30th AAAI Conference on Artificial Intelligence e 24 ]
32nd International Conference on Machine Learning e 23]

Lecture Notes in Computer Science
RELC Journal

International Journal of Educational Technology in Higher Education

Journal of Physics: Conference Series

22nd International Conference on Artificial Intelligence and Statistics

Educational Technology and Society

Computer Assisted Language Learning S 30
Interactive Learning Environments mssm—— 76
Atrtificial Intelligence in Medicine T - ———————— (0
International Joint Conference on Artificial Intelligence - —————— (6
Expert Systems IEmmmm——— 5
34th AAAI Conference on Artificial Intelligence m— (3
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169
Obesity Surgery IE—— ] (4
96
84
83
100 150 200 250 300

Figure 3: Top 15 publications: Citation counts

Representative article

We also ranked articles based on their total and annual citations
through 11 September 2024 to identify the most representative
studies and analyze their main findings (see Table 1). The five

Table 1: Top 5 research: Citation counts

Citations counts

studies with the highest total citations are Kohnke et al. (2023),
Crompton and Burke (2023), Gouws et al. (2015), Gordon et al.
(2016), and Shigeto et al. (2015).

No Title Cites

Results Reference

1 ChatGPT  for

Language | 533

The research results show that digital competencies are needed | Kohnke et al.

the field

Teaching and Learning by teachers and students to use this chatbot ethically and | (2023)
effectively in supporting language learning.
2 Artificial  intelligence in | 452 | Findings show that publications on Al in higher education will | Crompton and
higher education: the state of nearly two- to three-fold increase in 2021 and 2022. | Burke (2023)

Additionally, the review also identifies gaps in the literature that
future researchers can build upon, including new tools such as
Chat GPT.
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No Title Cites Results Reference
3 BiIBOWA: Fast bilingual | 450 | This research introduces BiIBOWA. This model works with | Gouws et al.
distributed  representations large monolingual data and uses a small amount of aligned | (2015)
without word alignments sentence data to obtain bilingual signals. The research results

show that the resulting bilingual embedding is able to outperform
other advanced methods in cross-language document
classification and lexical translation tasks using WMT11 data.

4 Affective personalization of | 425 | The results of this study indicate that a game-based learning | Gordon et al.
a social robot tutor for system involving autonomous social robots can improve second | (2016)
children's second language language learning in children.
skills

5 Ridge regression, hubness, | 347 | This research shows that mapping labels to the example space is | Shigeto et al.
and zero-shot learning more desirable to suppress the emergence of hubs at the nearest | (2015)

neighbor search stage. Assuming a simple data model, this study
proves that the proposed approach indeed reduces hubness. This
was verified empirically in bilingual lexicon extraction and
image labeling tasks, where hubness decreased and accuracy
increased.

Productive regions

Figure 4 presents the top 15 countries/regions ranked by number
of articles. From this data, China contributed the most
publications among other countries (N=179). Followed by
the United States (N=77), and India (N=43). Of the total
publications regarding Al in language learning, China
contributed 32.54%. China's dominance in this publication can
be interpreted as an indication of high investment in research and
development, as well as efforts by the government and
educational institutions to improve the quality and quantity of
research.

China 179
United States IEEEE——— 77
India T——— 43
Japan E— 24
United Kingdom e 23
Taiwan BN 8
Hong Kong mmmmm 1§
Germany W— 18
Spain m— 15
South Korea mmmm 15
Italy w15
Saudi Arabia W= 14

Country

Russian Federation mmmm 13
Indonesia w13

Portugal === 10

0 20 40 60 80 100 120 140 160 180 200
Documents

Figure 4: Top 15 countries: Article counts

Research subject area

Figure 5 presents 10 subject areas that are frequently used in Al
research for language learning. Computer science was the
subject area most widely used by researchers, contributing 39%
of the total articles. It was then followed by social sciences
(16%), engineering (13%), mathematics (13%), arts and
humanities (5%), decision sciences (4%), medicine (4%),
physics and astronomy (3%), psychology (2%), and
neuroscience (1%).

@ Neurosc

Figure 5: The ten most frequently investigated subject areas and
research trends in Al research for language learning

Discussion

Research trends of Al in language learning

The research results reveal that the number of articles about Al
in language learning increased significantly in 2023-2024.
Regarding the number of articles published in each journal, the
30th AAAI Conference on Al had the highest number of articles
from 2014 to 2024. The results found were different when
comparing data with the results of research conducted by Huang
et al. (2023). This difference may be because we only used the
Scopus database for data searching.

Additionally, China had the largest number of publications from
2014 to 2024. However, Song and Wang (2020), Huang et al.
(2023), and Zawacki-Richter et al. (2019) found that the United
States was in first place and China was in second place. This
difference is likely due to the more specific focus of our research
on Al in language learning, where the articles used are articles
that come from just one database, in contrast to those that use
more than one database when collecting article data.

Common applications of Al in language learning

Al applications in learning writing

Al has been widely applied in teaching writing, especially
through automatic writing assessment systems (known as
Automated Writing Evaluation or AWE). AWE helps students
in writing and revising by providing immediate feedback on
grammar, spelling, sentence structure, and writing style errors
(Liao 2016). One popular example is Grammarly, which can
identify grammatical errors and provide correction suggestions
in real-time. AWE reduces teacher workload by automating the
evaluation process. Thus, teachers can focus on deeper aspects,
such as creativity and argumentation in writing.
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Apart from AWE, Al technology is used to generate automatic
text as part of learning to write (Amyatun and Kholis 2023).
Students can interact with an Al system capable of generating
sample texts based on given prompts, which helps them
understand different writing styles and improve their skills.
Another example is the use of Al chatbots in writing practice,
where students can develop their writing skills through text
conversations with Al. Al can also help in correcting logical
errors in arguments, allowing students to revise their writing
better. Figure 6 shows several Al applications that can be used
for learning to write and generate automatic text.

@® grommarly chatepT (5)

é QuillBot

Paraphrasing Tool

Figure 6: Al applications in learning writing

Al applications in learning reading

In learning to read, Al is used to personalize the learning
experience according to the student's ability level (Yulianti et al.
2023). Machine learning algorithms can analyze students'
reading speed, errors, and comprehension, and then provide
reading material appropriate to their skill level. For example,
platforms like Lalilo use Al to customize reading texts and
provide exercises based on each student's abilities. This helps
students to learn at their own pace, increasing comprehension of
the text gradually.

Al is also applied in deeper text analysis, such as understanding
the contextual meaning of difficult words. By using Al students
can take advantage of text-based learning tools that provide
definitions, synonyms, and example sentences to help
them understand complex words and phrases. ReadTheory, for
example, provides text-based quizzes and exercises that are
adapted to suit students' abilities, helping them improve their
reading skills gradually. Figure 7 shows several Al applications
that can be used for learning to read.

"l//

lalilé

Figure 7: Al applications in learning reading

ili’ ReadTheory

Al applications in learning vocabulary and grammar

Al has been proven to be very effective in helping students learn
vocabulary and grammar (Rohmawaty et al. 2024). Through Al-
based apps like Duolingo and Memrise, students can practice
new vocabulary in the form of quizzes tailored to their skill level
and learning patterns. Al monitors student progress and
automatically adjusts the difficulty level according to needs,
ensuring that each student gets appropriate practice according to
their abilities.

In grammar learning, Al can provide direct analysis of
grammatical errors and provide suggestions for improvement.
For example, Cambridge's Write and Improve uses Al to analyze

student writing and provide feedback on grammar usage,
sentence structure, and contextual errors. This system helps
students correct their mistakes independently and improves
their understanding of grammar rules. Figure 8 shows several
Al applications that can be used to learn vocabulary and
grammar.

Figure 8: Al applications in learning vocabulary and grammar

Al applications in learning speaking and listening

Speaking and listening learning have been optimized with the
help of Al. Apps like Google Assistant and Siri allow students
to practice speaking with Al in a variety of conversational
scenarios, improving their speaking and pronunciation. Speech
recognition technology is used to analyze student pronunciation
and provide immediate feedback regarding intonation, accent,
and pronunciation accuracy. This allows students to continue
practicing and improving their speaking skills in a safe and
controlled situation.

On the other hand, Al is used in listening learning. Al systems
such as Ello or Listenwise provide audio material that can be
adapted to the student's ability level, as well as providing
listening comprehension-based practice. By analyzing students'
responses to problems or questions provided after listening to
audio, Al can provide personalized feedback on areas for
improvement, such as word recognition or understanding the
context of a conversation. Figure 9 shows several Al
applications that can be used to learn vocabulary and grammar.

Google Assistant

Figure 9: Al applications in learning speaking and listening

(@ Listenwise

Impact of using Al in language learning

The application of Al in language learning has a significant
impact on increasing the efficiency and personalization of the
learning process (Yahya and Hidayat 2023; Ayotunde et al.
2023). With Al's ability to analyze individual needs, students
can learn at their own pace and ability level, which increases
motivation and engagement. Additionally, Al technology helps
speed up feedback, allowing students to quickly understand
errors and make improvements. This also allows teachers to
focus more on aspects that require human attention, such as
motivation and the cultivation of higher-order cognitive skills.

26 SciEnggJ
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Another impact of Al in language learning is the availability of
wider access to language learning, especially through mobile
applications (Pramudi 2024; Godwin-Jones 2019). Al enables
adaptive and interactive learning experiences that can be
accessed anytime and anywhere, enabling more flexible learning.
In this way, language learning becomes more inclusive and

Table 2: The impact of applying Al in language learning

affordable for many people, especially those who previously had
limited access to formal education. Table 2 shows a summary
of the main impacts of applying Al in language learning, with a
focus on efficiency, personalization, accelerated feedback, and
expanded access to education.

Aspect Description Reference
Efficiency and | Alincreases efficiency by personalizing the learning process according to | Yahya  and  Hidayat
Personalization individual needs, increasing student motivation and engagement. (2023); Ayotunde et al.

(2023)

Feedback Acceleration

Al speeds up providing feedback, allowing students to understand | Yahya and  Hidayat
mistakes quickly and make immediate corrections.

(2023); Ayotunde et al.
(2023)

Cognitive Skills
cognitive skills.

Teacher Focus on | Al allows teachers to focus more on aspects of learning that require human | Yahya and Hidayat (2023)
attention, such as motivation and the development of higher-order

Language Learning

Wider Access to | Al supports adaptive and interactive learning experiences through mobile | Pramudi (2024); Godwin-
applications, enabling more flexible and inclusive language learning.

Jones (2019)

More Inclusive Learning

Al enables broader and more affordable access for those who previously | Pramudi (2024); Godwin-
had limited access to formal education.

Jones (2019)

Challenges using Al in language learning

Although the use of Al in language learning offers many benefits,
its application, including in Indonesia, faces several challenges.
One of the main challenges is limited technological
infrastructure, especially in rural and remote areas (Subroto et al.
2023; Yusuf and Faridi 2024; Sappaile et al. 2024). Access to
digital devices, such as computers or smartphones, as well as
stable internet connections, is still limited, which can hinder the
widespread implementation of Al-based learning systems. In
addition, the cost of providing hardware and software that
supports Al is often an obstacle for many schools and
educational institutions, especially in Indonesia.

Apart from infrastructure challenges, there are also concerns
regarding data privacy and ethics in the use of Al (Taruklimbong
and Sihotang 2023; Labobar and Malatuny 2024; Du and Xie
2021). In Indonesia, personal data protection regulations are still
in the development stage, so the collection and analysis of
student data by Al systems could pose security risks. If student
data is not managed carefully, this can lead to problems such as
data misuse or privacy violations. In addition, many teachers and
educational staff in Indonesia have not received adequate
training in using Al technology. This causes limitations in the
integration of Al in learning, because teaching staff may find it
difficult to utilize this technology effectively in the teaching and
learning process.

Role of Al in language education

Al is playing an increasingly important role in language
education, both as a learning aid and as a technology to improve
access and personalize learning. Al enables a more adaptive and
individualized approach to language learning, where systems
can adapt learning materials and methods according to students'
needs and preferences (Mambu et al. 2023). This helps improve
overall learning outcomes and allows students to learn more
effectively with the support of advanced technology.

Table 3: Summary of literature

Apart from that, Al also helps simplify evaluation and
assessment in language learning (Novawan et al. 2024).
Automated grading systems allow teachers to be more efficient
in providing feedback, especially in the context of large classes.
Thus, the role of Al in language education is not only limited to
helping students learn, but also supports teachers in the teaching
and assessment process, making a significant contribution to the
efficiency and quality of education.

formativi ' P— = _
3By '?EWSEE JoinCode | SignUp — it's Free ‘ signin | =

Formative Al
Powered by .

Figure 10: Al to facilitate evaluation and research in learning
(formative website source https://www.formative.com/ai-powered)

Summary of Literature

Table 3 shows a summary of the literature study from the article
you provided. This table organizes information regarding
definitions, applications, impacts, approaches and challenges in
applying Al in language learning.

Aspect

Impact

Al definition

Al is a field of computer science that focuses on solving cognitive problems generally associated
with human intelligence, such as learning, creating, and recognizing images (Oke 2008). Al can
simulate human learning and decision-making (Wang 2019).

Al application (i)  Virtual Mentor: Multimedia environment for eLearning.

(ii)  Voice Assistant: Helps students get information without needing to read.

(iii) Smart Content: Provides the latest data such as weather reports and news.

(iv) Presentation Translator: Translate text from one language to another in real-time.

Positive impact (i)  Increase learning and evaluation efficiency.
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Aspect

Impact

(i)  Enables a learning process tailored to individual needs.
(iii) Improve learning accessibility through mobile applications.
(iv) Provides instant feedback and customized exercises.

(i) Data privacy.

Learning Approach (i)  Transfer of Tutoring Duties: Al acts as a tutor for each student.
(i) Enhancement of Human Intelligence: Al helps humans in effective learning activities.
Challenge (i) Technology accessibility.

(iii) Limited understanding of cultural context in Al interactions with users.

Trends and Growth

The technology-driven language learning market is estimated to reach a value of USD 115 billion
by 2025, with average annual growth of 18.7%.

CONCLUSION

This research highlights the significant increase in the use of Al
in language learning, particularly during the 2023-2024 period,
with countries like China, the United States, and the United
Kingdom leading in research productivity, and China holding
the highest number of publications. The application of Al in
language learning includes personalized learning experiences,
automated assessments, and the integration of technologies like
chatbots and Al-based learning systems.

The positive impact of Al is evident through increased
efficiency in learning and evaluation, as well as its ability to
adapt to individual student needs. However, challenges remain,
especially in developing countries like Indonesia, where limited
technological infrastructure, concerns over data privacy, and
insufficient readiness and training for educators hinder
successful implementation.

Thus, while Al offers significant potential for enhancing
language learning, its success depends on overcoming these
challenges. This research provides a valuable foundation for
educators, researchers, and developers to better understand the
trends and future possibilities of Al in language education.
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