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TRANSFORMING FOREIGN LANGUAGE LEARNING
THROUGH ADAPTIVE Al TECHNOLOGIES

Al has revolutionized language education by offering advanced digital tools, but
its integration into humanities teaching remains a challenge. Effective
implementation requires full digitalization, including a supportive digital
environment, tech-savvy educators, and willingness from all participants to
incorporate Al into learning.

Researchers have extensively studied the use of Al tools in education, particularly
in foreign language learning: G. Dizon analyzed intelligent personal assistants used to
improve language skills [1]. L. K. Fryer compared the abilities of chatbots and human
partners [2]. E. Kochmar focused on personalized learning in intelligent tutoring
systems [3]. S. Pokrivcakova considered teacher preparation for Al integration [4].
L. Tavabi investigated Al-driven empathetic responses [5], and S. C. Tsai examined
statistical and deep learning in education [6]. Focusing on these studies and practical
experiences, we will analyze the applications, benefits, and limitations of Al in foreign
language education.

The implementation of Al in higher education, both in Ukraine and abroad,
occurs at institutional and systemic levels. This process involves key stages such as
data collection, analysis, visualization, in-depth evaluation and generation of
outcomes. Al tools are not only used for routine tasks but also contribute to
transformative educational changes.

Al plays a significant role in foreign language learning by enabling personalized and
interactive experiences. Natural Language Processing techniques like tokenization,
lemmatization, and part-of-speech tagging help analyze text and speech. Machine
translation models, such as OpenAl’'s GPT, enable real-time comprehension, while
speech recognition enhances pronunciation accuracy. Named entity recognition helps
identify key phrases, making language learning more efficient.

Reinforcement learning (RL), which allows Al models to learn through trial and error,
helps adapt lesson difficulty based on user performance. Platforms like Duolingo employ
RL to tailor lesson plans dynamically. Deep learning further supports language learning
through neural networks, improving speech and text generation.

Recommendation systems apply collaborative and content-based filtering to
suggest lessons, quizzes, and vocabulary based on user progress and interests.
Sentiment analysis ensures that learning remains engaging by adjusting lesson
difficulty according to user emotions. Speech processing algorithms refine
pronunciation tools by mapping speech signals to phonetic units, providing real-time
feedback. Gamification, integrated with Al, further enhances motivation and
engagement in platforms like Duolingo.
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Large Language Models (LLMs), such as GPT, significantly impact foreign
language teaching by generating instructional materials, quizzes, and exercises. They
simulate interactive conversations, supporting immersive language practice. LLMs
also facilitate translation, making foreign language content accessible, and enable
the development of bilingual teaching materials. These models assess
comprehension, generate questions, evaluate answers, and personalize tutoring by
analyzing user interactions and preferences.

LLMs support language modeling by predicting and generating grammatically
accurate word sequences. They aid learners in sentence construction, vocabulary
expansion, and writing improvement. Their speech recognition and synthesis
capabilities offer pronunciation feedback and simulate native speakers’ accents. Al-
powered chatbots, integrated into messaging platforms, provide language-learning
opportunities outside formal education [2]. Intelligent Personal Assistants further
enhance accessibility through mobile devices and smart home devices, offering
language-learning interactions in daily life.

The development of smart tutor models integrates Al with personalized education.
These tutors, more advanced than simple bots, analyze student progress, provide social
interaction, and adapt materials based on individual needs. Smart tutors function as
mentors, tracking students” emotional states and engagement levels. They help form
study groups, assist in grading, and suggest relevant materials [3].

Smart tutors possess adaptability, interactivity, feedback mechanisms, and
progress monitoring capabilities. They tailor content to students’ needs, analyze
digital footprints to identify strengths and weaknesses, and track learning
achievements to help educators refine their teaching approaches [5].

Al-Based Learning Systems integrate diverse Al technologies, including chatbots,
smart tutors, and personalized recommendation systems. These platforms provide
students with targeted consultations, customized coursework, and proficiency
assessments. They also incorporate metacognitive scaffolding, offering structured
feedback and adaptive support. Al algorithms dynamically update course content by
analyzing new data sources, ensuring relevance and accuracy.

Despite Al’s advantages, challenges remain, including data privacy concerns,
digital inequality, and algorithmic bias. Some educators highlight the negative impact
of Al on language learning, as chatbots rapidly generate text, potentially hindering
students’ productive language skills. Instead of banning Al, teachers should integrate
it into curriculum design, creating Al-based assignments and assessment models that
balance automation with skill development.

While Al enhances learning efficiency, foreign language education requires a
nuanced approach that considers students’ personal traits, emotions, and cultural
backgrounds. Many researchers argue that Al cannot fully replace human educators
in fostering emotional intelligence and intercultural communication. Unlike technical
and natural sciences, the methodological foundation for Al implementation in
humanities education is still developing. However, Al remains a crucial tool for
supporting personalized, engaging, and effective language learning experiences.
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[eprkaBHa HayKoBO-neaaroriyHa b6ibnioteka YkpaiHu
im. B. O. CyxomIMHCbKOro

YKPAIHCbKI BYEHI PO PO3BMTOK OCBITU | MIEQAFOTNYHOI HAYKM
Y PECMNYBAIL] MONbLA (3A MATEPIAIAMU BIBNTIOTPA®IYHOIO MOKAXYUKA
“OCBITA | NEAATONYHA HAYKA YKPAIHM | NO/IbLLI. 2005-2024")

Pe3ynbTaTMBHA  MiXKHaApoAHa ChniBnpauAa € TMOTYXHMM  [XKepesom  AnAa
reHepyBaHHA HAyKOBMX 3HaHb, OOMiHY IHHOBALIMHMMM OCBITHIMM MpPaAKTUKAMKW Ta
CTBOPEHHA iHpopMaLiMHux pecypciB. [aBHi 38'A3Kn nos’a3ytoTb Pecnybniky Monblly
Ta YKpaiHy. Pecnybnika [Monbuwia Oyna oAHIED 3 nNepwmx KpaiH, AKi BU3HAAM
He3aNeXHiCTb YKpaiHM Ta Aonomaranun y BUpPilLEHHI eKOHOMIYHMX, COLLIOKYNbTYPHMX,
HaYKOBWX Ta OCBITHIX Npobaem.

3a POKM He3a/IeXXHOCTI HalWoi [Aep)aBuM MNOMITHUM ABULIEM CTana niigHa
cnisnpausa HayKoBLiB-neaaroris Ykpainu i Monblwi. [i 3anouatkosaHo y 1999 p., koau
OMPEKTOp IHCTUTYTY neparorikki ncuxonorii npodecinHoi ocsit AlNH  YKpaiHu
akagemik |. A. 3a3t0H i gokTop xab., npodecop ®. LUnbocek (Toai pexkTop Buuioi
WKONM NedaroriyHMx yMiHb Ta YNpaBAiHHA B PuKax, HUHI npodecop [HCTUTYTY
nefarorikv AKazemii cneljianbHoi neaarorikv imeHi Mapii [xeroxeBscbKoi) iHiLitoBanm

15



