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Abstract

This study provides a comprehensive evaluation of the impact of Artificial Intelligence (Al) on language learning
within the framework of Education 4.0. The primary objective is to examine how Al technologies contribute to
personalized, flexible, and student-centered learning experiences. The methodology involves a systematic review
of 10 academic articles sourced from the IEEE Xplore database. The sample consists of studies that assess Al-
based language learning applications and platforms. The findings indicate that Al significantly personalizes
learning pathways, providing real-time feedback, and promotes greater learner autonomy. However, limitations
were identified in terms of scalability and emotional interaction. The study offers important insights into how Al
is transforming language learning processes while also emphasizing the need for further research to enable broader
adoption and to overcome current technological and emotional challenges.

Key Words: Artificial Intelligence, Education 4.0, Personalized Learning, Autonomous Learning, Al-Powered
Language Platforms.

Egitim 4.0 ve Yapay Zeka: Dil Ogreniminde Devrim Yaratan Teknolojiler

Oz

Bu calisma, Education 4.0 cergevesinde yapay zekanin (AI) dil 6grenimine etkilerini kapsamli bir sekilde
degerlendirmektedir. Arastirmanin temel amaci, Al teknolojilerinin kisisellestirilmis, esnek ve dgrenci merkezli
6grenim deneyimlerine olan katkilarini incelemektir. Metodoloji olarak, IEEE Xplore veritabanindan secilen 10
akademik makale {izerinden sistematik bir literatiir taramasi yapilmistir. Orneklem, Al tabanlh dil 6grenme
uygulamalarini ve platformlarini degerlendiren galigmalardan olugmaktadir. Bulgular, AI’'nin dil 6greniminde
6nemli bir rol oynadigini ve kisisellestirilmis 6grenme yollar1 sunarak gercek zamanli geri bildirim sagladigini,
ayrica 6greniciye daha fazla 6zerklik kazandirdigini gostermektedir. Bununla birlikte, AI’nin 6l¢eklenebilirlik ve
duygusal etkilesim agisindan bazi sinirlamalar1 oldugu tespit edilmistir. Calisma, yapay zekanin dil dgrenimi
stireglerini nasil doniistiirdiigiine dair 6nemli bulgular sunarken, bu teknolojilerin genis ¢apli kullanimi i¢in daha
fazla aragtirma yapilmasi gerektigini de ortaya koymaktadir.
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Introduction

Artificial intelligence (Al) has become an integral component of modern education, transforming
traditional methods and offering innovative approaches to learning. The integration of Al into education
aligns with the broader concept of Education 4.0, which emphasizes the use of digital technologies to
create more personalized and adaptive learning environments. In this new era, Al is not merely a tool
for automation. It is a powerful driver for enhancing learning outcomes, tailoring educational
experiences to the needs of individual learners, and supporting teachers in delivering more effective

instruction.

In the field of language learning, Al's impact has been particularly profound. The development of
intelligent tutoring systems, Natural Language Processing (NLP) technologies, and personalized
learning platforms have introduced novel opportunities for both learners and educators. While many
studies focus on Al’s impact broadly, this study uniquely examines its integration with VR/AR in
personalized learning contexts. Through Al, learners can now engage in language learning experiences
that are tailored to their unique proficiency levels, learning styles, and preferences. This personalization
is critical in language acquisition, where traditional, one-size-fits-all approaches often fail to address the
diverse needs of students (Chen et al., 2021). Al's role in language learning has expanded significantly
in recent years, particularly with the rise of adaptive learning technologies and intelligent tutoring
systems. These systems can assess a learner's current language skills, analyze performance data, and
provide customized feedback and exercises that adapt to the learner’s needs. However, their adaptability
to non-mainstream languages remains a significant limitation as these systems often rely on extensive
data sets that are more readily available for widely spoken languages. For instance, Al-driven platforms
such as Duolingo? and Babbel® use complex algorithms to personalize learning paths, ensuring that
learners are exposed to appropriate content at the right time. This approach not only increases

engagement but also enhances retention and language proficiency over time (Son et al., 2023).

Moreover, Al tools such as automated writing evaluation (AWE) systems and speech recognition
technologies are revolutionizing language assessment. These tools allow for real-time feedback on
learners' written and spoken output, enabling students to identify and correct errors more efficiently.
The feedback provided by Al systems is immediate and often more detailed than what a teacher might
be able to provide in a traditional classroom setting, particularly in large classes. Al systems can assess
multiple aspects of language use, including grammar, pronunciation, and fluency, offering a
comprehensive evaluation that supports continuous improvement (Rebolledo Font de la Vall and
Gonzalez Araya, 2023, p. 7569).

2 Duolingo, available at https://www.duolingo.com
3 Babbel, available at https://www.babbel.com
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Historical Development of Al in Language Learning

The application of Al in language learning is not a recent phenomenon, although its rapid growth
in the past decade has garnered significant attention. Early attempts to integrate Al into language
education date back to the development of computer-assisted language learning (CALL) systems in the
1960s and 1970s. These systems laid the groundwork for later innovations by introducing basic adaptive
learning capabilities, albeit in limited forms. However, the real breakthroughs came with advancements
in machine learning, NLP, and big data analytics in the 21st century. These technologies have enabled
more sophisticated models of language learning that go beyond simple drills and exercises, moving
towards systems that can simulate real-life language use and provide contextually relevant feedback
(Woo and Choi, 2021, p. 1786). From the 2010s onwards, the use of Al in language education expanded
rapidly, driven by the development of NLP algorithms capable of understanding and processing human
language in ways that were previously unimaginable. These advances allowed for the creation of Al
systems that could engage learners in meaningful dialogue, providing dynamic, interactive learning
experiences. Al-powered chatbots, for example, have been used to simulate conversational practice,
helping learners develop their speaking skills in a risk-free environment (Chisega-Negrila, 2023, pp.23-
24). These systems have the ability to recognize and respond to learner inputs in real time, making them

powerful tools for improving fluency and comprehension.

The historical evolution of Al in language learning also reflects broader trends in educational
technology. In the early stages, Al was used primarily as a tool for automated testing and grading.
However, as the field of Al matured, its applications in education be (Chen et al., 2021; Woo & Choi,
2021). Today, Al systems are designed not only to assess learner performance but also to understand
cognitive processes, predict future learning needs, and provide tailored learning experiences that adapt
to each student’s individual progress. This shift towards personalized learning has been a game-changer
in the field of language education, offering learners opportunities to engage in more effective,

individualized learning experiences (Gkountara and Prasad, 2022, p. 134).
The Ongoing Growth and Future Prospects

The rapid expansion of Al in language learning is a testament to its potential for improving
educational outcomes. The ability of Al to deliver personalized learning experiences at scale has made
it an attractive option for educational institutions worldwide. In particular, Al has proven to be highly
effective in contexts with many learners with diverse backgrounds and needs. By leveraging big data
analytics and machine learning, Al systems can identify patterns in learner behavior and provide tailored
instruction that meets the needs of each individual. Looking ahead, the future of Al in language learning
is likely to involve even deeper integration with emerging technologies such as virtual reality (VR) and

augmented reality (AR). These technologies have the potential to create immersive learning
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environments where learners can practice their language skills in realistic, context-rich scenarios. By
combining Al's adaptive learning capabilities with VR and AR's immersive experiences, educators can
provide learners with a highly engaging, interactive learning experience that goes beyond traditional

classroom instruction (Li et al., 2021, p. 56).
Education 4.0 and Its Influence on Language Learning

Education 4.0 represents a paradigm shift in how learning is approached in the digital age,
emphasizing the use of advanced technologies like Al, machine learning, and big data analytics to create
personalized, flexible, and learner-centered environments. In this model, learning is no longer confined
to the traditional classroom setting but instead integrates multiple digital platforms, providing learners
with continuous access to educational content tailored to their unique needs. Al plays a crucial role in
this transformation by facilitating adaptive learning, where educational materials dynamically adjust
according to the learner's progress, skills, and even preferences. One of the most significant aspects of
Education 4.0 is the focus on personalized learning experiences. This aligns perfectly with Al’s
capabilities in language learning, where students benefit from individualized pathways that cater to their
proficiency level. Rather than adhering to rigid, one-size-fits-all curricula, Gkountara and Prasad (2022,
p. 137) have mentioned that Al-driven systems like intelligent tutoring systems (ITS) and adaptive
learning platforms modify the learning process based on real-time data collected from the user’s
interactions. This allows for a more fluid and efficient learning experience, where each student

progresses at their own pace.

In the context of language learning, Education 4.0 envisions a future where learners can access
immersive and interactive environments through technologies such as Virtual Reality (VR) and
Augmented Reality (AR). These tools, when combined with Al, create opportunities for real-world
language practice in simulated environments, making language acquisition more engaging and practical.
This approach is especially valuable for learners who may not have access to native speakers or cultural
immersion experiences in traditional classroom settings (Azimova and Solidjonov, 2023, p. 113; Chung,
2011, p. 29). The integration of Al with VR and AR technologies in language learning environments is
one of the most promising developments in recent years. These technologies enable learners to immerse
themselves in lifelike scenarios where they can practice their language skills in a more engaging and
interactive manner. AR, in particular, has proven effective in improving language acquisition by
providing real-world contexts for learners to interact with digital elements that enhance comprehension
and retention. For example, learners studying English as a second language have benefited from AR
applications that allow them to visualize vocabulary words in 3D while receiving real-time feedback on
pronunciation and usage (Huang et al., p. 1). Similarly, VR has introduced new possibilities for
conversational practice. Learners can interact with avatars in simulated environments that replicate real-

world situations, such as ordering food in a restaurant or asking for directions in a foreign city. These
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VR environments are particularly beneficial for building confidence in speaking and comprehension, as
they offer a risk-free space for learners to practice without the fear of making mistakes in front of native
speakers (Chung, 2011, p. 30). Moreover, the ability of these systems to respond dynamically to learners'

inputs in real time makes them powerful tools for improving fluency and communicative competence.

The growing adoption of Al-powered chatbots further demonstrates Al's potential in language
education. These chatbots use NLP to engage learners in meaningful dialogues, providing instant
feedback and guiding learners through various conversational scenarios. As a supplement to traditional
teaching, chatbots have shown promise in promoting autonomous learning, where students can practice
outside the classroom at their own pace (Woo and Choi, 2021, p. 1784). As these technologies continue
to evolve, they are expected to become more sophisticated, with enhanced capabilities to simulate
complex interactions and provide contextually accurate responses. While Al-driven technologies like
VR, AR, and chatbots offer immense potential, their implementation is not without challenges. One of
the primary concerns is the need for extensive data to train Al systems effectively. This is particularly
problematic for underrepresented languages or dialects that lack sufficient data for accurate language
processing. Additionally, there are concerns about the lack of human interaction in Al-driven learning
environments, as some aspects of language acquisition, such as cultural nuances and emotional
expression, are difficult for machines to replicate (Rebolledo Font de la VVall and Gonzalez Araya, 2023,
p. 7570). Nonetheless, the future of language learning is poised to be shaped by the continuous
integration of Al with these emerging technologies. As Al systems become more adept at understanding
and processing human language, their potential to provide highly personalized and immersive learning
experiences will only increase. The evolution of Education 4.0 thus highlights a future where learners
can engage in practical, real-world language practice through Al-enhanced platforms that cater to their

specific needs and learning goals.

This study examines how Al and virtual/augmented reality (VR/AR) can enhance personalized
language learning. While Al-driven platforms like Duolingo and Babbel have improved language
proficiency, there is limited understanding of how combining Al with VR/AR further personalizes and
enhances learning. This research addresses the question: How does the integration of Al with VR/AR
technologies optimize language learning outcomes? A systematic literature review of peer-reviewed

articles is conducted to explore this intersection and provide insights for future educational applications.

Method
This study adopts a qualitative research design centered on a systematic review of the literature
related to Al and its integration with VR and AR in language learning. The methodology is structured
around three main elements: population and sample, data collection tools, and data analysis methods.
First, the scope of the literature is defined, including the criteria for selecting relevant studies. Next, the
data collection section outlines the search strategies and databases used to gather the literature. Finally,
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the data analysis section explains how the collected studies are synthesized to address the research

guestions.

Population - Sampling

The population of this review comprises peer-reviewed articles, conference papers, and academic
reports published between 2010 and 2023. These sources focus on the application of Al, VR, and AR in
language learning. Studies that specifically explore Al-driven tools' impact on language proficiency, the
personalization of learning experiences, and the integration of VR/AR technologies were included. The
sample was sourced from academic databases such as Google Scholar, IEEE Xplore, and Web of
Science, using targeted keywords like “Al in language learning,” “VR and AR in education,” and
“adaptive learning technologies.” Google Scholar and Web of Science were chosen for their
comprehensive coverage of peer-reviewed literature across diverse disciplines, ensuring a wide-ranging
and high-quality dataset. IEEE Xplore was specifically included for its focus on cutting-edge research
in technology and education, providing access to relevant studies on Al and immersive technologies.
While this study spans diverse educational contexts, including K-12, higher education, and adult
learning programs, the findings indicate that Al tools may vary in their effectiveness across these
contexts. For instance, Al systems in K-12 settings often focus on foundational language skills and
gamified learning, whereas in higher education, their use tends to emphasize advanced language
proficiency and research-based learning tasks. Further comparative research is needed to delineate these
variations and understand the optimal implementation strategies for each educational level. Studies not

directly related to Al or immersive technologies in language learning were excluded to maintain focus.

Data Collection Tools

Data for this research were gathered through a structured review of academic literature using
Google Scholar, IEEE Xplore, and Web of Science. A keyword-based search strategy was employed,
using terms such as “Al in language learning,” “virtual reality in education,” and “augmented reality
and language acquisition.” Studies were included based on their relevance to the research topic and their
publication in peer-reviewed sources. Exclusion criteria included studies not published in English, as
well as those lacking empirical data or focusing on unrelated aspects of Al and education. The search
parameters were set to include studies published between 2010 and 2023, focusing solely on peer-
reviewed sources. Relevance was determined through an initial review of the title, abstract, and
methodology of each article. Only studies directly addressing the role of Al in enhancing language
learning, particularly through personalization and VR/AR integration, were included. Additionally,
reference lists of the selected studies were manually reviewed to ensure comprehensive coverage of

relevant research.

94



Maltepe Universitesi - JEL Ingilizce Dili Dergisi / JEL Journal of English Language

Findings

This section presents the results of a systematic review of 10 peer-reviewed studies focused on

the application of Al in language learning, with a particular emphasis on Education 4.0. These studies,

sourced from IEEE Xplore, were analyzed to extract common themes, key findings, and emerging trends

in how Al is reshaping language education. The analysis is structured around four main areas: research

methodologies, key findings, limitations, and implications for Education 4.0. As shown in Table 1, a

summary of each study’s methodology, key findings, limitations, and implications is provided. This

table serves as a foundation for the deeper analysis presented in the following sections, highlighting Al's

potential to enhance language learning through personalized, flexible, and adaptive technologies, while

also identifying challenges and research gaps.

Table 1. Detailed review of Al in language learning papers

Authors Year Title Research Key Findings Limitations  Implications
Method
Bing Li & 2021  The Evaluation  Experimental Students had No Blended Al-
Miaomiao of a Blended design comparing  positive significant based learning
Peng* Teaching Mode  Al-based blended  attitudes performance can improve
Based on an Al teaching with toward the Al-  differences engagement,
Language traditional based blended  in exam but more
Learning methods teaching scores; studies are
Platform mode, limited needed on
although sample size  performance
scores were improvements.
similar to the
control group
Yiyun Wang 2024  Empirical Empirical analysis  Al-powered Mobile Al tools are
etal.’ Assessment of using surveys and  tools improve  applications  promising for
Al-Powered Al-powered vocabulary may not be scaling EFL
Tools for mobile acquisition scalable learning, but
Vocabulary applications and efficiency  across all must address
Acquisition in in EFL educational scalability and
EFL Instruction settings. contexts; context
quality of adaptation.
data limited
to specific
platforms
DespoinaN. 2022  Areview of Review of recent Al Al systems Al's ability to
Gkountara & Artificial Al applications still struggle  personalize
Ramjee Intelligence in implementations significantly with human  learning is
Prasad® Foreign in language improve emotions clear, but must
Language learning foreign and improve
Learning language flexibility in  emotional
learning adapting to responsiveness
through student and flexibility.
tailored needs.

materials and

4 Retrieved from https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9742645
5 Retrieved from https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10639964
6 Retrieved from https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10014767
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interactive
platforms
S. 2024  Al-based Exploratory study  ChatGPT Ethical Al can
Sangeethapri ChatGPT on Al'srole in increases concerns empower
ya’ impacts on enhancing self- learner about learners but
second language paced second autonomy and  teacher roles  must be
learners language learning  reduces being integrated
hesitation and  diminished;  carefully to
fear insecond  challengesin support, not
language integrating replace,
learning. Al with traditional
existing learning.
curricula.
Si Li® 2021 Researchonthe Literature review  Al-based tools Requires Al has great
Exploration and  with practical make advanced potential for
Reflection of examples of Al in  language technology  transforming
Foreign college English learning more infrastructur  language
Language teaching personalized,  e; not teaching, but
Teaching Based flexible, and suitable for ~ technology
on'Al + efficient. resource- barriers
Education limited remain
institutions
Ming Luo & 2020  Exploration of Exploratory study Al can The lack of  Al-supported
Lian Cheng® Interactive on Al'simpacton  enhance interaction learning needs
Foreign interactive teaching by between the  better
Language language learning  addressing Al system emotional and
Teaching Mode  platforms limited and human psychological
Based on resources, and  emotions integration for
Artificial introducing needs more  personalized
Intelligence personalized research. experiences
learning paths.
Wichura 2022  The Scientific Review of Al Al tools, like The gap Further
Winaitham?© Review of Al functions in NLP systems,  between development
Functions of improving enhance human is needed in
Enhancement English language =~ communicatio interaction making Al
English learning processes n, learning and Al systems more
Learning and feedback, and  capabilities human-like in
Teaching improve still persists;  terms of
interaction in more real- emotional
English time understanding
learning feedback
required
Belle Li et 2024  Reconceptualizi  Thematic analysis  ChatGPT ChatGPT's ChatGPT is a
al.t ng Self-Directed of self-directed supports self-  application powerful tool
Learning inthe  learning and Al directed in formal for SDL, but
Era of tools (ChatGPT) learning by learning future research
Generative Al: offering settings is should focus
An Exploratory personalized still on ethical and
Analysis of guidance and  emerging, practical
Language feedback. and not fully  applications
Learning studied

" Retrieved from https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10543703
8 Retrieved from https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9709083
° Retrieved from https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9270547
10 Retrieved from https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9952632

11 Retrieved from https://ieeexplore.ieee.org/document/10496545
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Jinzhao 2024 BELT: Experimental Anovel EEG  EEG-to- Further work
Zhou et al.*? Bootstrapped study on EEG-to-  encoder boosts  language is needed to
EEG-to- language sentence and decodingis  explore the
Language decoding using word-level still in intersection of
Training by machine learning  decoding experimental  brain and
Natural accuracy, stages; language
Language improving requires using Al-
Supervision brain-to- more data based
language for better techniques
interaction. results.
Ming Luo 2020  Exploration of Exploratory study Al platforms Al tools Al can
and Lian Interactive of interactive offer flexible need better enhance
Cheng® Foreign foreign language  and efficient adaptability  language
Language teaching with Al foreign to various learning, but
Teaching Mode language learners’ further studies
Based on learning emotional on student
Artificial models that and engagement
Intelligence can be psychologica and
personalized | stat personalizatio
n are
necessary

Source: IEEE Xplore Database, individual article URLSs provided in footnotes.
1) Research Methodologies

The studies employed a range of methodologies, from experimental designs (Bing Li and
Miaomiao Peng, 2021; Zhou et al., 2024) to literature reviews (Si Li, 2021; Gkountara and Prasad, 2022)
and empirical analyses using Al-powered tools (Wang et al., 2024). Most of the research focused on
analyzing the effectiveness of Al-driven language learning tools, especially through Al-based platforms
(Li and Peng, 2021), Al-powered mobile applications (Wang et al., 2024), and interactive Al systems
(Sangeethapriya, 2024). These methods reflect a broad interest in the role of Al in personalizing and
enhancing language learning experiences through adaptive tools. However, the heavy reliance on
experimental or review-based approaches suggests that many of these findings are theoretical or initial,

with limited large-scale, practical implementations being tested.
2) Key Findings

The studies reviewed present several key findings on the role of Al in language learning,
especially within the context of Education 4.0. A dominant theme across the literature is Al's ability to
personalize learning experiences based on learners’ individual progress. As an example, Al tools like
Duolingo and Babbel are widely recognized for their ability to tailor vocabulary exercises to learners’
proficiency levels, significantly enhancing engagement. However, these tools often fail to address the
needs of learners of less commonly spoken languages due to insufficient datasets and limited cultural

adaptability. For instance, Gkountara and Prasad (2022) and Si Li (2021) emphasize how Al can tailor

12 Retrieved from https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=10649644
13 Retrieved from https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9270547
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both content and pacing to match learners’ specific needs. This approach is central to Education 4.0,
which prioritizes learner-centered and technology-driven educational models that adapt dynamically to
individual learning paths. Furthermore, research, such as the work by Wang et al. (2024), highlights
how Al-powered tools, particularly in English as a Foreign Language (EFL) contexts, significantly
improve vocabulary acquisition and learning efficiency. These results are consistent with findings from
Sangeethapriya (2024), who showed that Al tools can help reduce learner hesitation, enhance
motivation, and promote greater learner autonomy in language practice. Al’s ability to facilitate
independent learning experiences was seen as a notable strength, especially in helping students become
more proactive and self-reliant in their studies. For example, learners using platforms like Duolingo
often complete more practice sessions independently and demonstrate faster progression through
language levels compared to traditional classroom settings.

In addition to personalization, another key outcome from several studies, including those by
Winaitham (2022) and Zhou et al. (2024), is Al's role in boosting learner engagement. These studies
emphasize that the interactive, real-time feedback provided by Al systems helps sustain student interest
and motivation. For example, the integration of NLP tools into learning platforms has enhanced
communication and feedback mechanisms, making the learning process more interactive and immersive.
This improvement in feedback loops ensures that students remain engaged and committed to the learning
process. Al also fosters autonomy in learning, particularly through generative tools like ChatGPT, which
provide on-demand feedback and real-time, adaptive responses that mimic human conversation.
According to Sangeethapriya (2024), ChatGPT and similar systems significantly improve learner
confidence by offering immediate, contextual feedback during language practice sessions. This enables
students to engage in self-directed learning, where they have more control over the pace and content of
their education, aligning with the broader goals of Education 4.0 to empower learners with flexible,

adaptive tools.

All these studies collectively reveal Al's transformative potential in creating personalized,
engaging, and autonomous language learning experiences. However, while these tools enhance learning
efficiency and engagement, there remain challenges related to the emotional and social dimensions of
learning, as well as the need for scalable solutions that can be widely adopted across different

educational settings (Rebolledo Font de la Vall and Gonzalez Araya, 2023).
3) Limitations

Despite the positive findings highlighted in these studies, several notable limitations were
identified. One of the key challenges relates to data quality and scalability, as emphasized by Wang et
al. (2024). While Al tools are generally effective, they are often constrained by the quality of the data
they rely on and the limitations of specific platforms. Many Al-driven tools tend to be context-specific

and may not easily scale across diverse educational environments, limiting their broader applicability.
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Additionally, these tools are often optimized for widely spoken languages like English or Mandarin,
leaving learners of less commonly spoken languages at a disadvantage. This limitation underscores the
need for more inclusive Al design that addresses linguistic and cultural diversity. Another limitation
concerns human interaction and emotional responsiveness. Studies by Li and Cheng (2020) and
Winaitham (2022) pointed out that Al systems still face difficulties in replicating the emotional and
human-like interactions that are essential for deeper language learning. The lack of emotional
adaptability in Al systems can diminish their effectiveness, particularly in complex social and cultural
learning scenarios. In addition, technology barriers were highlighted by Si Li (2021), who pointed out
that advanced technological infrastructure is required to fully implement Al systems in language
learning environments. This poses significant challenges, especially for institutions in resource-limited
settings, where the cost of Al-driven tools may be prohibitive. Finally, there are important ethical
concerns to consider. As raised by Sangeethapriya (2024), there is the potential for Al to diminish the
role of teachers and reduce human interaction in language learning. This concern is part of a broader
debate about the balance between human educators and automated Al systems in education,
emphasizing the need for careful consideration in how Al is integrated into teaching practices.

4) Implications for Education 4.0 and Al in Language Learning

The implications of these studies for Education 4.0 are both promising and require caution. Al
has demonstrated a strong potential to provide personalized and flexible learning experiences, which are
fundamental to the Education 4.0 framework. Tools such as ChatGPT and Al-powered vocabulary
acquisition applications are already enabling more individualized learning experiences for students (Li
et al., 2021). However, despite these benefits, scaling Al-driven tools remains a significant challenge
due to infrastructure limitations and the high costs associated with technology. This calls for scalable
solutions that can be applied across various socio-economic contexts. Additionally, for Al to fully realize
its potential in language learning, more emphasis needs to be placed on integrating emotional and
psychological dimensions into Al systems. While real-time feedback is beneficial, without the emotional
understanding that human teachers typically provide, the impact of Al may remain limited. Lastly, the
ethical and practical applications of Al must be carefully considered. The rise of tools like ChatGPT
introduces new opportunities for self-directed learning (SDL), but caution is necessary to ensure that Al
tools are used to support, rather than replace, human educators. Ethical concerns, including the potential

reduction in teachers' roles and the risk of over-reliance on Al, must be addressed thoughtfully.
Discussion, Conclusion and Recommendations

The findings from this review show that Al has the potential to significantly transform language
learning, particularly within the context of Education 4.0. Al enables personalized and adaptive learning
experiences, which are central to the learner-centered approach promoted by Education 4.0. Through

Al-powered tools, students can engage with learning materials tailored to their specific needs, progress
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at their own pace, and receive immediate feedback. This dynamic feedback, coupled with the ability of
Al to adjust the difficulty of learning tasks in real-time, enhances the overall efficiency of the learning
process. In particular, Al has shown strong results in areas such as vocabulary acquisition, learner
engagement, and self-directed learning. One of the major benefits of Al highlighted in the studies is its
ability to create autonomy in the learning process. With tools like ChatGPT and Al-powered language
applications, learners are empowered to take control of their education, which encourages them to be
more independent and motivated. The on-demand feedback provided by these Al tools enables learners
to correct mistakes in real-time and continuously improve their language skills. This autonomy aligns
with the goals of Education 4.0, where flexible, learner-driven educational experiences are prioritized.
However, the review also points to several challenges that limit the full potential of Al in language
learning. One of the most significant limitations is related to scalability and accessibility. Many Al-
based language tools require advanced technological infrastructure that may not be available in all
educational settings, particularly in low-resource environments. This restricts the broader adoption of
these technologies, despite their proven benefits. Furthermore, data quality and language diversity are
other major concerns. Al systems often rely on large datasets to function effectively, but for less
common languages or dialects, these datasets may be insufficient, limiting the effectiveness of Al-driven

language learning tools in those contexts.

Another challenge is the emotional and human interaction aspects of learning that Al cannot yet
replicate. While Al tools can provide immediate and personalized feedback, they lack the emotional
intelligence and cultural sensitivity that human teachers bring to the classroom. Human interaction plays
a crucial role in language acquisition, particularly in terms of fostering empathy, understanding cultural
nuances, and adapting to the emotional needs of learners. As several studies point out, Al systems need
to integrate these social and emotional dimensions to fully support learners in a holistic manner. Ethical
concerns also emerge as Al takes on more instructional roles, including the risk of teacher displacement,
potential breaches of data privacy, and over-reliance on technology that may reduce the richness of
human interaction in learning environments. As Al becomes more prevalent in language education, there
is a risk of diminishing the role of teachers. Al systems are increasingly handling tasks such as grading,
feedback, and content delivery, which raises questions about how much human interaction should be
retained. The findings suggest that while Al can be a powerful tool for supporting teachers, it should not
be seen as a replacement for human educators. Striking the right balance between Al and human
instruction will be crucial in ensuring that the emotional, social, and cultural dimensions of learning are
not lost. To address these ethical concerns, it is essential to consider specific actions for various
stakeholders. Policymakers should establish clear guidelines that promote the complementary use of Al
alongside human educators, ensuring that technology supports rather than replaces teacher roles.
Educators must receive comprehensive training to effectively integrate Al tools into their teaching

practices while maintaining their central role in facilitating learning. For technology developers,
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designing Al systems that prioritize collaboration with teachers and emphasize adaptability to diverse
cultural and linguistic contexts is crucial. These steps can help mitigate the risks of over-reliance on Al

and ensure a balanced approach to integrating this technology in diverse educational settings.

Al shows great promise in personalizing and enhancing language learning, but there are important
limitations and challenges that need to be addressed. To fully harness the benefits of Al in line with
Education 4.0, it will be essential to improve the scalability of Al tools, integrate emotional and
psychological dimensions into Al systems, and ensure that human teachers continue to play a central
role in the learning process. Future research should prioritize making Al tools more accessible in diverse
educational contexts, particularly in low-resource settings, while also focusing on developing

emotionally responsive systems to ensure Al supports rather than replaces traditional teaching methods.
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GENIS OZET

Bu calisma, yapay zekanin (AI) dil 6grenimi iizerindeki etkilerini, Egitim 4.0 g¢ercevesinde
kapsamli bir sekilde degerlendirmektedir. Egitim 4.0, teknolojiyi merkeze alarak &grenicilerin
ihtiyaclarina gore kisisellestirilmis, esnek ve 6grenci merkezli 6grenme ortamlarini tesvik eden bir
egitim paradigmasidir. Yapay zeka teknolojileri, dil 6grenme siireglerinde esnekligi artirarak,
Ogrencilere 0zgiin ve bireysel 6grenme deneyimleri sunma potansiyeli tasimaktadir. Bu ¢alismanin
temel amaci, yapay zeka tabanli dil 6grenme araglarinin, 6grenme 6zerkligi, geri bildirim mekanizmalari
ve genel 6grenme verimliligi {izerindeki etkilerini incelemektir. Arastirma ayrica Al'nin 6grenicilerin
motivasyonu tiizerindeki etkilerini ve Al destekli 6grenme siireclerinin daha genis capli egitim

sistemlerinde nasil kullanildigini da ele almaktadir.

Bu ¢alisma, IEEE Xplore veri tabanindan segilen 10 akademik makale {izerinde sistematik bir
literatiir taramasi1 yapilarak gerceklestirilmistir. Calismada kullanilan 6rneklem, Al tabanli dil 6grenme
uygulamalar1 ve platformlarini inceleyen akademik makalelerden olusmaktadir. Bu makaleler, yapay
zeka teknolojilerinin dil 6grenicileri lizerindeki etkilerini ele alirken, dgrenme siireclerini daha esnek
hale getiren ve 6grencilerin kisisellestirilmis geri bildirim almasini saglayan sistemleri incelemektedir.
Aragtirmanin metodolojisi, mevcut ¢caligsmalarin derinlemesine analizine dayanmaktadir. Ayrica, Al’'nin
dil 6greniminde sundugu avantajlar ve karsilagilan sinirlamalar iizerine de genis bir inceleme

yapilmistir.

Yapay zeka teknolojilerinin dil 6greniminde en 6nemli katkilarindan biri, kisisellestirilmig
Ogrenme yollar1 sunma yetenegidir. Geleneksel 6grenme yontemleri genellikle tiim 6grencilere aym
icerigi ayn1 hizda sunarken, yapay zeka her 6grencinin bireysel ihtiyaclarina ve 6grenme hizina goére
uyarlanmis igerikler sunmaktadir. Ornegin, Al destekli platformlar, 6grencilerin performansim siirekli

izleyerek, giiclii ve zayif yonlerine gére 6grenme yollarim optimize etmektedir. Bu, 6grencilere daha
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verimli ve etkili bir 6grenme siireci sunmaktadir. Dil 6grenicilerinin kelime haznesini gelistirme ve dil
becerilerini pekistirme siireclerinde, Al tabanli araglarin sundugu kisisellestirilmis geri bildirim ve
Oneriler, 6grenme motivasyonunu artirmakta ve ogrencilerin derinlemesine dil bilgisi kazanmasina
yardime1 olmaktadir. Ayrica bu sistemler, 6grencilere daha genis kapsamli bir dil 6grenme deneyimi

sunmakta, 6grenicilerin dil becerilerinde daha kalic1 ve derinlemesine gelisim saglamaktadir.

AD’nin dil 6grenme siirecinde 6grenme 6zerkligi saglamasi da dikkat ¢ekici bir bagka avantajdir.
Ogrenciler, Al destekli araclar sayesinde 6grenme siireclerini kendi hizlarinda ydnetebilmekte ve daha
bagimsiz bir sekilde dil 6grenebilmektedir. Ozellikle ChatGPT gibi yapay zeka destekli sohbet botlari,
dil 6grenicilerine gercek zamanli geri bildirim sunmakta ve dil pratigi yapma imkan1 saglamaktadir. Bu
tiir yapay zeka destekli araglar, 6grenicilere dil hatalarini aninda fark etme ve diizeltme imkan1 sunarken,
dil becerilerini pekistirmelerine de yardimci olmaktadir. Bu sistemler, dil Ogrenicilerine giiven
kazandirarak, onlar1 dil becerilerini gelistirme konusunda daha motive etmektedir. Ayni zamanda
Ogrencilerin daha bagimsiz 6grenme siireclerine dahil olmasi, dil 6grenim siirecinin daha esnek ve

kisisellestirilmis olmasina katki saglamaktadir.

Yapay zeka teknolojilerinin dil 6grenimi {izerindeki bir diger 6nemli katkisi ise gergcek zamanl
geri bildirim mekanizmalaridir. Geleneksel sinif ortamlarinda, 6gretmenlerin 6grencilere geri bildirim
saglamas1 zaman alirken, Al tabanli platformlar bu geri bildirimi aninda sunabilmektedir. Al, dil
Ogrenicilerinin yazili ve szl becerilerini aninda degerlendirerek, eksik noktalarin hizli bir sekilde tespit
edilmesini saglamaktadir. Bu anlik geri bildirim, 6grencilerin 6grenme siireglerini hizlandirmakta ve
ogrencilere dil becerilerini gelistirmede biiylik avantaj saglamaktadir. Yapay zeka tabanli dil 6grenme
platformlari, 6grencilerin dil becerilerini gelistirirken ayn1 zamanda yazma, konusma, dinleme ve
okuma gibi becerilerin de eszamanli olarak gelismesini saglamaktadir. AI’nin bu yoni, dil 6grenicileri
icin daha kapsamli bir 6grenme deneyimi sunmakta, dil 6grenimini hizlandirmakta ve Ogrenme

stireclerini daha etkin hale getirmektedir.

Ancak, yapay zeka teknolojilerinin dil 6grenimi {izerindeki katkilarima ragmen, c¢esitli
simmirlamalar da mevcuttur. Calismalarda, yapay zeka sistemlerinin insana 6zgli duygusal ve sosyal
etkilesimleri heniliz tam anlamiyla saglayamadig1 belirtilmektedir. Dil 6grenimi, sosyal etkilesim ve
empati gibi unsurlart igerdiginden, Al tabanli sistemlerin bu insana 0Ozgii etkilesimleri
kopyalayamamasi, dil 6grenimindeki etkisini sinirlandirmaktadir. insan 6gretmenlerin sagladigi empati,
duygusal destek ve kiiltiirel farkindalik gibi unsurlar, dil 6greniminde biiyiik nem tagimaktadir ve bu
unsurlarin yapay zeka tarafindan tam anlamiyla saglanamamasi, Al tabanli dil 6grenme araglarinin

siirliliklarindan biridir.

Bir diger 6nemli sinirlama ise yapay zeka tabanli dil 6grenme platformlarinin teknolojik altyapi
gereksinimleridir. Al sistemleri, biiyiik veri kiimeleri ve ileri diizey algoritmalar gerektirdigi i¢in, diisiik

kaynakl1 egitim kurumlarinda bu tiir sistemlerin uygulanmasi zor olabilmektedir. Ozellikle gelismekte
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olan {ilkelerdeki egitim kurumlari, Al tabanli sistemlerin altyap1 gereksinimlerini karsilamada zorluk
yasayabilmektedir. Bu nedenle, Al teknolojilerinin daha genis capta uygulanabilmesi icin altyapi
yatirnmlar1 yapilmali ve erisilebilir ¢oziimler gelistirilmelidir. Ayrica, Al'nin dil 6greniminde
Olceklenebilirlik sorunlari da dikkat ¢ekmektedir. Al tabanli araclar, yaygin kullanilan diller i¢in

optimize edilse de, daha az yaygin dillerde bu araclarin verimliligi sinirli kalmaktadir.

Sonug¢ olarak, yapay zeka teknolojileri, dil 6grenimi siireclerini doniistiirme potansiyeline
sahiptir. Al, kisisellestirilmis 6grenme deneyimleri sunarak dil &grenicilerine daha fazla 6zerklik
kazandirmakta, dil becerilerinin gelisimini hizlandirmakta ve dil 6grenme siireglerini daha verimli hale
getirmektedir. Bununla birlikte, AI’nin tam potansiyeline ulasabilmesi i¢in duygusal ve sosyal etkilesim
eksikliklerinin giderilmesi, teknolojinin erigilebilirliginin artirilmast ve 6lgeklenebilirlik sorunlarinin
¢oOziilmesi gerekmektedir. Gelecekte yapilacak arastirmalar, yapay zeka tabanli dil 6grenme araglarinin
bu sinirlamalar1 agmaya yonelik ¢ozlimler gelistirmeli ve AI’nin dil 6grenimi {izerindeki etkilerini daha
genis kitlelere ulastirmak i¢in stratejiler tiretmelidir. Ayrica, Al’'nin farkl dil becerileri lizerindeki uzun

vadeli etkilerini inceleyen ¢aligmalara daha fazla odaklanilmalidir.
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