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Al TOOLS IN FOREIGN LANGUAGE TEACHING:
PROS AND CONS OF UKRAINIAN AND FOREIGN PRACTICES

ABSTRACT

The paper considers the pros and cons of integration of Al tools in foreign
language teaching in Ukrainian and foreign higher education institutions. The author
analyzes Al algorithms such as Natural Language Processing (NLP), Reinforcement
Learning (RL), and Deep Learning (DL) that enhance foreign language learning through
techniques like tokenization, lemmatization, speech recognition and machine translation
creating personalized lessons, real-time feedback and adaptive difficulty levels, ensuring
that learners remain engaged and motivated, whereas platforms like Duolingo apply these
algorithms to optimize lesson plans based on user performance. Attention is also paid to
Large Language Models (LLMs), such as ChatGPT, that support text generation, translation
and immersive language practice facilitating development of lesson materials, simulating
dialogues and providing tailored feedback. It is also pointed out that Al-based language
learning systems (AIBLS) employ recommendation algorithms and digital footprint tracking to
enhance learning, monitor progress and adapt content accordingly; speech processing
tools improve pronunciation and engagement; smart tutors offer personalized learning
environments adjusting content to individual progress, provide instant feedback, simulate real
conversations and support skill development in vocabulary, grammar, and pronunciation.
AIBLS apply machine learning, NLP and adaptive algorithms to create dynamic educational
experiences. AIBLS also employ metacognitive scaffolding to support learners through
feedback, reflection and progress tracking. Apart from the obvious benefits in education,
the paper also highlights the limitations of Al tools, since their application raises concerns
like data privacy, inequality, and algorithm bias. While helpful for automating basic task
performance checks, Al cannot replace teachers in fostering emotional intelligence or
cultural interactions. The conclusion has been drawn that effective integration of Al into
language teaching is possible through adaptation of traditional methods and creation of
Al-based assignments, ensuring a balanced, student-centered approach.

Keywords: foreign language learning, Al tools, Large Language Models, Al-based
learning systems, natural language processing.

IHCTPYMEHTHU 11 Y BUKJIAJAHHI IHO3EMHHUX MOB:
HEPEBATY 1 HEJOJIIKA B YKPATHCBKIN TA 3APYBI)KHIA MPAKTHIIL

AHOTANIA

Y cmammi poszensoaromscs nepesacu ma HedoniKu inmespayii iHCMpymeHmie
wmyunozo inmenexkmy (L) y naguanus iHo3eMHUX MO8 8 YKPAIHCObKUX MA THOZEMHUX
3aknadax euwjoi ocgimu. Aesmop ananizye ancopummu I, maxi sk «0bpobka npupoonoi
MOBUWY, «HABUAHHS 3 NIOKPINACHHAM» MA «2AUOOKEe HAGUAHHA», SKI CHPUSAIOMb GUEYEHHIO
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[HO3eMHOI MOBU 3 OONOMO20I0 MEMOOi6 MOKEHI3ayil, JeMamu3ayii, pO3Ni3HAGAHHSI MOGIECHHS
ma MawuHHO20 Nepexiady, po3poonaryl iHOUGIOYANi308aHI HABYALHI 3AHAMMS, 3a0e3neyyiodu
360POMHIl 368 130K ) PeaibHOMY YACi MAd NPONOHYIOYU AOANMUBHI PIGHI CKAAOHOCMI O/is
nIOMPUMKY 3aYIKABNIeHHA ma MOmueayii cmyoenmis, mooi K NAAM@OOpMU HA 3PA30K
Duolingo 3acmocogyroms yi ancopummu 01 onmumizayii NAAHIE 3AHAMb HA OCHOSI
NPOOYKMUGHOCMI KOPUCMYBauis. Yeaza npudiiacmvCs GeUKUM MOGHUM MOOENAM, MAKUM
sk ChatGPT, saxi 3ab6esneuyioms cenepayilo mekcmy, nepekiao i iHUWOMOGHY NPAKMUKY
wiAxom imimayii 0ianozie, 00nomazaioms 8 po3pooyi HAGUAILHO-MEMOOUYHUX Mamepianié
0n1s 3aHAMb ma 3abe3neuyiomsv iHOUBIOYaIbHULL 360POMHULL 36 A30K. Taxkodic 3a3HauacmvCs,
wo cucmemu HA84AHHA MOBU Ha OcHO8i LI suxopucmogyoms pexomeHOayilini aneopummu
O1s1 CRPUSIHHA eDeKMUBHOCMI HAGUAHHS, MOHIMOPUH2Y npoepecy ma 6IONosiOHol adanmayii
3MICMY HABYANLHO2O Mamepiany, 3acobu 0OpoOKU NPUPOOHO20 MOGLEHHS. CHPUSIONDb
NOKPAWEHHIO BUMOBU, IHMENEKMYANIbHI penemumopu Cmeopiooms iHOUGIOYAli308aHe HABUAIbHE
cepedoguuge, KOpUSYIUU 11020 3MICT 8i0N0BIOHO 00 NPOSPECY KONCHO20 OKPeMO20 CMyOeHmd,
iMimyoms peanbHi KOMYHIKAMUGHI CUmyayii, cnpusioms po36umKy CJILO6HUKOB020 3andacy,
gpamamuynux i ponemuunux nasuvox. Hasuanvui cucmemu na ocnoei LI euxopucmosyroms
MAWUHHE HABYAHHS, 0OPOOKY NpupoOHOI MOSU, A0ANMUEHI AN2OPUMMU Ol CMEOPEHHs
OUHAMIYHUX OCBIMHIX MOJICIUBOCMEN, A MAKONC MAK 36AHUU «MemAaKoSHIMUSHUN
ckagpgonouney y popmi 360pommnozo 38 53Ky, pedhaexcii ma siocmesicents npoepecy. Kpiv
0uesUOHUX nepesaes 8 0CGimi, y CMAmMmi MAKoHC BUCBINIIOIOMbCA HEOOAIKY THCMPYMEHmMI
LII, ockineku ix 3acmocy8amHs Modce Npu3eecmu 00 NOPYUIeHHs KOH@iOenyitiHocmi
iHGhopmayii, Hepienomiprocmi docmyny 00 pecypcié ma ynepedxcenocmi areopummie LI
He3ssaocarouu na me, wo incmpymenmu LI oonomazaroms asmomamusyeamu nepegipky
BUKOHAHHA 0A308UX HABYANLHUX 3A80AHb, BOHU HE MONCYMb 3AMIHUMU BUKIA0AYi8 )
npoyeci po36uUmMKy eMOYIUHO20 IHMeNeKmy YU MIJDCKYIbIMYPHOTI 63aeMOO0Il YUACHUKIB
0c8imnb020 npoyecy. 3pooneno 8UCHOBOK, wo egexkmusna inmezpayia Il y euxnadanus
MOBU MOJNCIUBA Hepe3 a0anmayiro mpaouyiuHux memooié i CmeopeHHs 3a80aHb HA OCHO8I
LI, 3abe3neuyouu 36arancoanuti nioxio, OpiEHMOBAHUI HA CMYOeHmd.

Kntouosi cnosa: nasuanns iHozemuux mos, incmpymenmu LI eenuxi moeni mooeri,
cucmemu Hasuanus Ha ocnosi L1, 06podxa npupoonoi Mosu.

INTRODUCTION

In today’s digital era, Artificial Intelligence (AI) has transformed language
education by providing learners and educators around the globe with cutting-edge digital
tools and resources. Nevertheless, integration of Al into the educational process is a weak
link in teaching humanities for a number of reasons. Extensive and successful
implementation of Al tools is only possible with the complete digitalization of language
education, which primarily implies availability of a digital educational environment,
digitally skilled language teachers, and readiness of all participants to use Al technologies
in the educational process.

THE AIM OF THE STUDY

The aim of our research is to describe the transformative impact of Al tools on
foreign language teaching, analyze their potential, limitations, and effect on language
learners and teachers in Ukraine and abroad.

THEORETICAL FRAMEWORK AND RESEARCH METHODS

The use of Al tools in education has been explored by researchers such as
G. Dizon: evaluation of intelligent personal assistants for L2 listening and speaking
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development (Dizon, 2020); L. K. Fryer: experimental comparison of chatbot and human
task partners (Fryer et al., 2017); R. Godwin-Jones: Al bots, ambient intelligence, and the
metaverse (Godwin-Jones, 2023); E. Kochmar: automated data-driven generation of personalized
pedagogical interventions in intelligent tutoring systems (Kochmar, 2022); M. Marge:
spoken language interaction with robots (Marge et al., 2022); S. Pokrivcakova: preparing
teachers for the application of Al-powered technologies in foreign language education
(Pokrivcakova, 2019); L. Tavabi: multimodal learning for identifying opportunities for
empathetic responses (Tavabi et al., 2019); S. C. Tsai: statistical learning and deep learning
in education (Tsai et al., 2020) and others. Drawing insights from their studies and
incorporating some practical experience, we will make an attempt to analize the ways of Al
tools application in foreign language learning highlighting their advantages and limitations.

During the study a number of theoretical methods were used, such as analysis and
synthesis of the processed information, interpretation of the key concepts of the study,
systematization and generalization of the study results, and the descriptive method.

RESULTS

The implementation of Al tools in the Ukrainian, as well as in the foreign higher
education institutions, is carried out at both institutional and systemic levels. The process
includes the following main stages: data collection, data analysis, data visualization, in-depth
analysis and making conclusions, projection and obtaining specific outcomes. It is important not
to skip any of these stages, so that Al tools are used not only to provide information and
control the routine test tasks, but also to contribute to real transformations in education.

Al algorithms play a transformative role in foreign language learning by enabling
personalized, efficient, and engaging experiences. Several advanced techniques are applied
across different aspects of language acquisition.

Natural Language Processing (NLP) is fundamental for analyzing text and speech.
Techniques like tokenization (breaking down a text into smaller, manageable units called
tokens that are the building blocks for processing and analyzing language data),
lemmatization (reducing words to their base or root form called ‘lemma’ preserving their
meaning within the given context and ensuring that the result is a valid word in the
language) and part-of-speech tagging help deconstruct sentence structures, making grammar
lessons more accessible. Machine translation powered by Transformer models, such as
Google’s BERT or OpenAl’s GPT, facilitate real-time translation and comprehension.
Speech recognition tools evaluate pronunciation accuracy, while named entity recognition
(NER) highlights key phrases and idiomatic expressions for focused learning.

Reinforcement learning (RL) is a type of machine learning where an agent learns
to make decisions by interacting with an environment to maximize a cumulative reward.
Unlike supervised learning, where the model learns from labeled data, RL relies on trial-
and-error to discover the optimal actions for achieving a goal. RL enables adaptive learning
systems to tailor lessons based on user performance, gradually adjusting difficulty levels.
This dynamic approach ensures that learners stay challenged yet not overwhelmed. For
instance, platforms like Duolingo use reinforcement learning to optimize lesson plans by
learning from user errors.

Deep learning (DL) further enhances language learning tools. Neural networks
drive speech and text generation, while convolutional neural networks (CNNs) support
image-based learning, such as recognizing text in photos or contextual language cues.
Recurrent neural networks (RNNs) and Transformer models help predict word sequences,

aiding sentence construction and comprehension exercises (Tsai et al., 2020).
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Machine learning (ML) algorithms also play a crucial role in error detection and
feedback, using methods like «random forests» and «support vector machines» (SVMs).
Clustering and classification techniques group learners by proficiency and recommend
vocabulary sets tailored to their needs.

Recommendation systems (RS) use collaborative filtering and content-based
filtering to suggest lessons, quizzes, or vocabulary based on a learner’s progress and
interests. Meanwhile, sentiment analysis algorithms can detect user emotions, adjusting
lesson difficulty to maintain motivation and reduce frustration (Marge et al., 2022).

Speech processing (SP) algorithms refine pronunciation tools by mapping speech
signals to phonetic units, offering real-time feedback on accents. These algorithms,
alongside acoustic modeling, enhance the accuracy of language-learning tools.

Gamification strategies (GS) also benefit from Al, calculating rewards and
designing challenges that make learning more engaging and enjoyable. Platforms like
Duolingo excel at combining gamification with NLP and reinforcement learning to create a
fun, effective learning experience.

In practice, Al is seamlessly integrated into popular platforms. For example,
Duolingo employs NLP and adaptive algorithms for personalized lessons, while Babbel
uses speech recognition to refine pronunciation training. Google Translate’s powerful
Transformer-based architecture supports multilingual translation, offering learners
immediate access to new languages.

A Large Language Model (LLM) is a type of Al model trained on vast amounts of
text data to understand, generate, and respond to human language. It uses deep learning,
often with Transformer architectures, to perform tasks like text generation, translation,
summarization, and answering questions by predicting the next word or sequence of words
in context. Examples include GPT, BERT, and LLaMA.

In foreign language teaching, text generation, as a core feature of LLMs, enables
development of various instructional materials, such as lesson plans, exercises, quizzes and
study guides. LLMs can also simulate realistic language use by generating dialogues,
offering learners opportunities for interactive conversations and role-playing scenarios that
foster immersive language practice.

LLMs’ translation tool empowers learners to access foreign language content in
their native language, improving comprehension and making resources more accessible.
For educators LLMs facilitate creation of bilingual teaching materials and adaptation of
curriculum content to meet the needs of learners from diverse linguistic backgrounds. These
Al models provide advanced tools for automated comprehension assessment, including
generation of questions, evaluation of answers and proficiency testing.

Through adaptive learning algorithms that assess learners’ preferences, interactions,
and performance LLMs enable personalized tutoring. These systems customize instructional
content and delivery methods offering targeted feedback, tailored practice activities and
remedial support. This approach allows learners to progress at their own pace fostering
greater linguistic proficiency and confidence.

Language modeling is a fundamental capability of LLMs, enabling them to predict
and generate word sequences based on contextual information. In language education, these
models assist learners in constructing grammatically accurate sentences, expanding their
vocabulary and enhancing writing skills. Through their speech recognition and synthesis
features they offer feedback on pronunciation, intonation and fluency helping learners
refine their speaking abilities. LLMs can also generate audio samples featuring native
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speakers’ speech patterns and accents, supporting listening comprehension practice and
enabling learners to simulate authentic pronunciation effectively.

Chatbots are being developed using LLMs, significantly enhancing their
knowledge and ability to engage in conversations (Fryer et al., 2017). Chatbots are
commonly accessed through popular messaging platforms like Facebook Messenger or
WeChat typically via mobile apps on smartphones. This trend is a key reason supporting
the use of Intelligent Personal Assistants (IPAs), as their availability on personal mobile
devices shifts language learning interactions from formal academic environments to more
integrated, everyday experiences. This increased accessibility makes the services more
relatable to foreign language learners’ daily lives, boosting motivation and encouraging
more frequent use. Moreover, Al-powered tools, including IPAs, search engines, and
machine translation, are also expanding to other devices such as wearables (smartwatches,
glasses), in-car systems (like Apple CarPlay), and home gadgets (smart speakers, wall-
mounted devices). The Internet of Things (10T) significantly extends the reach of Al tools,
especially when combined with faster cellular networks like 5G and widespread Wi-Fi.
This development promises nearly constant access to digital services, often voice-activated,
whether commuting (car), exercising (smart earbuds), relaxing at home (smart speakers), or
cooking (networked appliances) (Dizon, 2020; Godwin-Jones, 2023).

The development of neural networks capable of creating recommendation systems,
designing Al tools and smart adaptive tutor models is a complex process that includes the
development of a methodological model and pre-training of neural networks based on this
model within the framework of a particular professional specialization.

The smart tutor model is built on the principles of adaptive learning, which
involves formation of individual development trajectories for each student. Smart tutors
differ from non-adaptive, simple social agents (bots) in that they perform various functions,
such as information storage, social interaction, emotional interaction, certification,
knowledge diagnostics, and individual adaptation of educational material (Dizon, 2020).
There are many terms in the literature to describe this Al-based technological solution:
smart tutor, intelligent agent, digital tutor, adaptive tutor, smart assistant, smart companion,
adaptive learning system, and others (Godwin-Jones, 2023).

A smart tutor can be a partner, a mentor, and in some cases, completely replace a
teacher. It has a wide range of skills, including modeling the cognitive and emotional state
of students, engaging in the learning process through dialogue, encouraging reflection and
self-study through accessible statistics, increasing the level of motivation through the use of
narratives, contextual clues, etc. A smart tutor can also automatically gather groups of
students, help with grading, search for additional materials, track the progress of students
and identify their emotional state. There is experience in developing and using smart tutors
in foreign universities.

The smart tutor RIPPLE (Responsive Intelligent Personalized Language Learning
Environment) created at the University of Queensland (Australia) refers to intelligent
agents for creating a dynamic and adaptive foreign language learning environment. The
didactic potential of RIPPLE lies in its ability to provide students with instant feedback on
vocabulary, pronunciation and grammar offering personalized learning recommendations
based on the students’ progress and needs to help them improve basic language skills (The
University of Queensland, Australia, 2024).

In this context, it is necessary to mention the technological solutions that can
detect an interlocutor’s emotional state. The reaserchers from University of Southern
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California have proven that Interactive Agents with emotional intelligence can recognize a
user’s sentiments and offer appropriate responses. They explore behavioral cues that signal
the need for empathetic responses, with emotional tone in language and facial expressions
being key indicators of sentiments. To automate this process, the authors have designed a
multimodal deep neural network to detect moments when an agent should respond
empathetically. This neural network is trained using audio, video, and language from
human-agent interactions in the Wizard of Oz setting (Tavabi et al., 2019). Embodied
virtual agents and social robots that can emotionally engage their users have a huge
potential in multiple domains including education.

Smart tutors often possess the following didactic capabilities:

— adaptability: they can adapt educational content to the level of knowledge and
needs of each individual student; analyze data on the student’s previous achievements and
problems in order to offer the most relevant and effective material;

— interactivity: they provide the opportunity to interact with educational content
through various formats, such as text, sound, video, animation and tasks;

— feedback: they provide personalized feedback analyzing the so-called digital
footprint of each student to identify their strengths and weaknesses and offer individual
recommendations for further learning;

— monitoring learning progress: track students’ progress and provide teachers with
information about each student’s achievements. This helps teachers adapt their teaching
techniques and provide additional support to those students who need it (Kochmar et al., 2022).

As noted in the analytical work of UNESCO, Al will play a key role in
“implementing personalized learning — adapting learning, its content, and pace to the
specific needs of each learner” (Pedro et al., 2019). In other words, today’s Al-based
technological solutions are no longer expected to simply perform routine instruction tasks
and provide feedback, but to create unified recommendation systems and develop adaptive
learning environments that will help achieve impressive educational results, personalize the
educational process, and increase motivation and engagement of learners. Contemporary
literature uses various terms to describe such systems: Al-Based Learning Systems,
Intelligent Learning Environments, etc.

Al-based learning systems (AIBLS) are educational platforms that use artificial
intelligence technologies, such as machine learning, natural language processing and
adaptive algorithms, to personalize and optimize the learning experience. They analyze
individual learner data to provide tailored content, real-time feedback and dynamic learning
paths, enhancing engagement and improving learning outcomes. Examples include
intelligent tutoring systems, personalized recommendation engines and adaptive learning
platforms such as DeelEngage, Absorb LMS, EdApp, Docebo, etc.

Thus, the peculiarities of AIBLS are the following:

— they are developed using Al algorithms, such as machine learning with and
without a teacher, deep learning, natural language semantics processing, speech recognition
and synthesis, large data analysis, multimodal clustering and recommendation systems;

— they combine all the above-mentioned Al-based technological solutions that are
used in teaching foreign languages, from didactic chatbots to smart tutors;

— they can not only create specific recommendations for students and provide
additional consultations with a tutor if necessary, but also design training courses in various
fields of knowledge taking into account the target audience, level of proficiency in the
foreign language, professional and educational goals.
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To develop a methodological model of AIBLS, it is necessary to determine the
tasks and learning outcomes, taking into account the goals that users want to achieve while
learning a foreign language. It is also important to study various approaches to foreign
language teaching and determine techniques, most effective for the target audience. By
creating sample topics for training, setting task formats, providing control and assessment
materials, evaluating students’ progress and analyzing learning data AIBLS help users track
their achievements and motivate them to further study the language. One more important
aspect is the so-called metacognitive scaffolding or support for learners, including feedback
on assignment completion, midterm and final assessment, considering learners’ reflection
on the course, modeling and offering various prompts.

Thus, Al algorithms process the data from these modules and produce the results
in the form of adaptive learning content, which is usually presented in a multimodal format.
Knowledge bases in many disciplines are constantly changing and expanding, which makes
it difficult to keep course content up to date. However, Al provides the ability to receive
data from various sources, verify this data and analyze it so that the learning content can be
constantly updated.

Like any new technology, alongside with its obvious benefits, Al can also raise
certain issues, such as maintaining data privacy, increasing digital inequality in the
educational environment, and the impartiality of algorithms. K. Crawford, a researcher in
the field of ethics and Al technologies, states that teachers need to be careful in using Al in
education so as not to exacerbate inequalities and violate students’ rights (Crawford, 2022).
In this context, many foreign language teachers highlight the negative impact of Al on the
educational process due to the rapid learning ability of chatbots in the process of creating
oral and written texts of any genre and in any language (Marche, 2022). This creates certain
difficulties in the process of forming and developing foreign language productive skills,
their control and assessment. That is why teachers should reconsider traditional approaches
to the formation, development and control of productive written and communicative skills,
find effective ways to integrate popular Al tools into teaching foreign languages, develop
Al-based assignments, since prohibiting the use of Al tools is extremely short-sighted
(Pokrivcakova, 2019).

The integration of Al tools into the educational process is a challenging task in
increasing the efficiency of training. However, it is necessary to consider the fact that
teaching foreign languages requires a special approach that takes into account students’
personal qualities, their psychotypes, emotional state, worldview and many other factors.
Many researchers emphasize that Al tools can help automate some processes, such as checking
spelling, orthography or grammar, but so far, they cannot replace a teacher in developing
students’ emotional intelligence, their ability to interact with representatives of different
cultures. Nowadays, unlike in technical and natural sciences, a methodological basis for the
effective implementation of Al in teaching humanities has not been properly developed.

CONCLUSIONS AND PROSPECTS OF FURTHER RESEARCH

The integration of Al in foreign language teaching and learning is transforming
education by providing personalized and adaptive learning experiences. Al tools follow
systematic stages including data collection, analysis, visualization, and outcome projection,
not only automating tasks, but also driving significant changes in educational practices.
Algorithms in natural language processing, machine learning, reinforcement learning and
deep learning enhance the learning process by offering personalized lessons, real-time
feedback and adaptive difficulty levels. Techniques like tokenization, lemmatization and
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speech recognition improve grammar, pronunciation and contextual understanding. Al
systems tailor content to learners’ progress boosting motivation and engagement.

Al-based learning systems, which incorporate advanced Al methods, create more
dynamic, personalized learning environments than traditional approaches. These systems
analyze data to optimize lessons, support skills like vocabulary and grammar and offer
recommendations based on learners’ progress. They also monitor learners’ achievement and
adapt to individual needs through metacognitive scaffolding strategies such as feedback and
prompts. AIBLS ensure that educational content remains up-to-date and aligned with
learners’ needs by continuously analyzing and updating learning materials.

Al tools like chatbots and smart tutors provide immersive, interactive learning
experiences. These systems, integrated into mobile devices and wearables, move language
learning from formal settings to everyday environments, making it more accessible and
engaging.

Along with these opportunities, there are also important ethical concerns and
challenges. Issues like data privacy, bias in algorithms and unequal access to technology
highlight the need for careful and responsible development of Al-based solutions.
Furthermore, the potential for excessive reliance on Al tools and a decrease in human
interaction stress the need for a balanced approach that combines technology with
conventional language teaching methods.

Further research may be focused on integrating multimodal learning, combining
text, audio, video, and interactive elements to suit various learning styles. Enhancing real-
time feedback, refining speech recognition and addressing educational challenges will be
crucial for ensuring these tools are effective, equitable, and accessible to all learners.

REFERENCES

1. Crawford, K. (2021). The Atlas of Al: Power, Politics, and the Planetary Costs
of Artificial Intelligence. Yale University Press. https://doi.org/10.2307/j.ctvlghv45t

2. Dizon, G. (2020). Evaluating intelligent personal assistants for L2 listening and
speaking development. Language Learning & Technology, 24(1), 16-26. https://doi.org/
10125/44705

3. Fryer, L. K., Ainley, M., Thompson, A., Gibson, A., & Sherlock, Z. (2017).
Stimulating and sustaining interest in a language course: An experimental comparison of
chatbot and human task partners. Computers in Human Behavior, 75, 461-468.
https://doi.org/10.1016/j.chb.2017.05.045.

4. Godwin-Jones, R. (2023). Emerging spaces for language learning: Al bots,
ambient intelligence, and the metaverse. Language Learning & Technology, 27(2), 6-27.
https://hdl.handle.net/10125/73501

5. Kochmar, E., Vu, D. Do, Belfer, R., Gupta, V., Serban, I. V., & Pineau, J.
(2022). Automated data-driven generation of personalized pedagogical interventions in
intelligent tutoring systems. International Journal of Artificial Intelligence in Education,
32(2), 323-349. https://doi.org/10.1007/s40593-021-00267-x

6. Marche, S. (2022). The college essay is dead. The Atlantic. https://mwww./
theatlantic.com/technology/archive/2022/12/chatgpt-ai-writing-college-studentessays/672371/.

7. Marge, M., Espy-Wilson, C., Ward, N.G. et al. (2022). Spoken language
interaction with robots: Recommendations for future research. Computer Speech &
Language, 71. 101255. https://doi.org/10.1016/j.cs1.2021.101255

72



https://doi.org/10125/44705
https://doi.org/10125/44705
https://doi.org/10.1016/j.chb.2017.05.045
https://hdl.handle.net/10125/73501
https://www.theatlantic.com/technology/archive/2022/12/chatgpt-ai-writing-college-studentessays/672371/
https://www.theatlantic.com/technology/archive/2022/12/chatgpt-ai-writing-college-studentessays/672371/
https://doi.org/10.1016/j.csl.2021.101255

[TopiBHsIIbHA TpodeciiiHa neparorika 14(2)/2024 ﬁ‘?
Comparative Professional Pedagogy 14(2)/2024 pbens

8. Pedrd, F., Subosa, M., Rivas, A. et al. (2019). Artificial intelligence in
education: challenges and opportunities for sustainable development. Working papers on
education policy, 7(17). https://doi.org/10.54675/TFX04953.

9. Pokrivcakova, S. (2019). Preparing teachers for the application of Al-powered
technologies in foreign language education. Journal of Language and Cultural Education,
7(3), 135-153. https://doi.org/10.2478/jolace-2019-0025.

10. Tavabi, L., Stefanov, K., Nasihati Gilani, S., Traum, D., & Soleymani, M.
(2019). Multimodal learning for identifying opportunities for empathetic responses. In 2019
International Conference on Multimodal Interaction (ICMI '19), 95-104. https://doi.org/
10.1145/3340555.3353750

11. Tsai, S. C., Chen, C. H., Shiao, Y. T., Ciou, J. S., & Wu, T. N. (2020).
Precision education with statistical learning and deep learning: A case study in Taiwan.
International Journal of Educational Technology in Higher Education, 17(1). https://doi.org/
10.1186/s41239-020-00186-2.

12. The University of Queensland, Australia (2024). Institute for Teaching and
Learning Innovation. https://itali.ug.edu.au/teaching-guidance/teaching-learning-and-asses/
sment-generative-ai.

RN .


https://doi.org/10.1145/3340555.3353750
https://doi.org/10.1145/3340555.3353750
https://itali.uq.edu.au/teaching-guidance/teaching-learning-and-assessment-generative-ai
https://itali.uq.edu.au/teaching-guidance/teaching-learning-and-assessment-generative-ai

