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POJIb MCKYCCTBEHHOI'O MHTEJIUIEKTA B JINMHI'BUCTUKE
N ITEJATOI'MMKE

O.A. flkoBneB, MarncTpaHT
A.C. YepHblweBa, KaHA. UCT. HayK, AOLEHT

Braousocmoxkckuii cocyoapcmeenuwiil yHugepcumem
Braousocmok. Poccus

Annomayusn. Hnmezpayus uckyccmeennoeo unmeniekma (MH) 6 obpasosanue u aunegucmuxy
mpauc@opmupyem nooxoovl K U3VUeHuro U npenodasanuto s3wikog. Ilnamgopmel, makue xax
Duolingo, ucnonwvsyrowue 6orvuiue s3vik06bie MOOenU, NO3BONAIOM CO30A8ANMb NEPCOHANUIUPOBAH-
Hble YPOKU, Nogbluids dpghexmusnocms 00yyenus. B cmamve ananusupyemces ponv MU 6 nunesuc-
muyeckoM auanuze, GKuO4As 006paAbOOMKY ecmeCmeeHHO20 A3bIKA U CeMAHMUYeCKUll anamus, d
makoice e2o GNUAHUE HA nedazo2uieckue Memoosl, maKue Kaxk asmomMamuieckas oyeHKa U uHmen-
JleKmyanvHvle obyuarowue cucmemsl. Paccmampusaiomes naamgopmul Ha ocHose MU, ux npe-
UMYUecmea, 8bl306bl U IMUUECKUe aCneKmbl, NOOUEPKUBAs He0OX0OUMOCHb OANAHCA MedNCcOy meX-
HONO2UAMU U 4el08e4eCKUM 83aUMOO0elCmBUeM.

Knrwouesvie cnoea. uckyccmegennviii unmeniexm, ooyueHue A3ulkam, JTUHSGUCUYECKUL aHaIu3,
nedazozuyeckue MmexHoa0uul, NePCoOHAIUUPOBAHHOE 00yUeHUe, DObULUE A3bIKOBbIE MOOETU.

THE ROLE OF ARTIFICIAL INTELLIGENCE IN LINGUISTICS
AND PEDAGOGY

Abstract. The integration of artificial intelligence (Al) i@ education and linguistics is reshap-
ing approaches to language learning and teachirgtférms like Duolingo, leveraging large lan-
guage models, enable personalized lessons, enltateamning efficiency. This article examines
Al's role in linguistic analysis, including naturdnguage processing and semantic analysis, and
its impact on pedagogical methods, such as autaimedsessment and intelligent tutoring systems.
Aldriven platforms, their benefits, challenges, atlical considerations are explored, emphasizing
the need for a balance between technology and humewraction.

Keywords: artificial intelligence, language learning, lingdis analysis, pedagogical technolo-
gies, personalized learning, large language models

Introduction

Artificial Intelligence (Al) has emerged as a tremmmative force in how we understand and
teach languages, firmly embedding itself in thelmsaof linguistics and pedagogy. Al provides
tools capable of remarkably precise language aisadysl personalized education tailored to indi-
vidual needs. This article explores the multifadetge of Al in linguistics, with a focus on its o
tributions to language analysis, and in pedagogytiqularly innovative language teaching meth-
ods. It also examines how Al bridges these fidiEgeraging platforms like Duolingo [4, 6].

At its core, Al involves systems that mimic humatelligence, from reasoning to learning, and
apply these capabilities to complex tasks. In listics, this includes analyzing language structure,
word meanings, and language evolution. In pedagdbgnhances teaching by adapting lessons to
learners’ unique needs and automating tasks tmabeastreamlined without compromising educa-
tion, such as grading, allowing educators to fomugleeper student engagement. The intersection
of these fields is particularly compelling-languagaching, where Al not only supports learning
but also draws on linguistic insights to make etincamore effective. This interplay is reshaping
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our approach to language, making it more accesaitdedynamic, though not without challenges,
which will be explored in detail [2, 8].

Main Part

Linguistics has been significantly enriched by éidiven by rapid advancements in natural lan-
guage processing (NLP), machine learning (ML), dadp learning (DL). These tools enable re-
searchers to handle vast datasets, uncoveringmafpeeviously undetectable. For instance, NLP
facilitates tasks like analyzing large text corptwaidentify patterns, trends, and relationships in
language use; word embeddings and semantic padrsipgunderstand word and sentence meanings
and explore semantic connections. Early pionedws Tierry Winograd in the 1970s laid the
groundwork for text understanding, but the modemn a&f transformers (a deep learning architec-
ture) has truly revolutionized the field. These migd used in machine translation, achieved a
BLEU score of 41.0 on the WMT 2014 English-to-Freti@nslation task—a metric reflecting their
ability to produce human-like translations [2, 8].

Beyond translation, Al has transformed semantidyaisathrough word embedding models like
Word2Vec and GloVe, which map words into digitaheps based on their meanings. Imagine
“king” and “queen” positioned close together instdigital space, while “apple” is distant — Al cap-
tures these relationships, enabling applicationsentiment analysis or text classification. These
tools do more than process numbers; they help itgexplore how language conveys emotions or
intentions. In language acquisition, Al goes furthmodeling how humans learn syntax or mor-
phology. Neural networks, as shown in studies, mithese processes, shedding light on how chil-
dren acquire grammar or adults adapt to new laregiathis is not merely academic but a signifi-
cant step toward understanding the mechanics abtitd8, 3].

However, Al's role in linguistics is not withoutiticism. A review of studies revealed that
while most scholars praise Al's contributions, cams about accuracy and ethics persist. For ex-
ample, some Al-generated content, such as earlyGEfamodels, included references that were
only 10% accurate. These challenges remind usAthigt a tool, not a human replacement, and its
outputs require careful scrutiny to meet academaicdards [8, 7].

In language teaching, Al has opened doors thaititvadl methods could only dream of. Peda-
gogy, the art and science of teaching, thrivesensgnalization and feedback, and Al delivers both
in abundance. One standout application is automededy scoring (AES), which provides instant
feedback. Imagine a student writing an essay imiShaand receiving real-time suggestions on
grammar, vocabulary, or style. Unlike Al, a teacbannot always be available. A meta-analysis of
26 studies, described in A Systematic Review ofifididl Intelligence in Language Education
(SSRN), involving over 2,400 students, showed thaS significantly improves writing quality,
particularly for English as a Foreign Language (EEarners, with a statistical effect size of 0.861
This impact is especially notable in argumentatiwéing, where clarity and structure are para-
mount [8, 3, 7].

But AES is just the beginning. Intelligent tutorisgstems (ITS) take personalization further,
adapting lessons to a learner’s pace and profigienel. If a student struggles with verb conjuga-
tion, the system can slow down, offering extra picac while an advanced learner might receive
challenging vocabulary. These systems don't justhie-they track learner data. Speech recognition
tools add another layer, allowing students to jxagtronunciation and receive instant corrections —
a feature central to modern language apps. Studgidight how these technologies, alongside
chatbots and machine translation, are transfor@nguage education, making it more interactive
and accessible [4, 7].

Yet, Al doesn't always match a human teacher. WAES excels at grammatr, it often falls
short in fostering higher-level critical thinkingiggesting that a blend of Al and human instruction
may be optimal [6, 5].

The most effective model emerges when linguistie$ @edagogy converge in language teach-
ing, with Al as the bridge. Platforms like Duolingwith over 50 million active users, exemplify
this. Duolingo leverages large language modeldudiicg GPT-4, to create lessons that feel highly
personalized. Features like Roleplay, where learsenulate conversations, or Explain My An-
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swer, which clarifies mistakes, make learning fie a dialogue, not a drill. Behind the scenes, Al
analyzes every click and response, adjusting led#ffioulty or suggesting practice areas, while
relying on linguistic principles for accuracy. Hastance, if a user struggles with the French sub-
junctive, the system may prioritize it, drawing ®mtactic patterns studied by linguists [4, 2].

Speech assessment is another game-changer. Dusliigestens to a learner’s pronunciation,
offering feedback. This isn't just a technologiteht — it's grounded in phonetics, a core lingaisti
field, ensuring corrections align with sound forimatand perception. These tools boost motivation:
students reported higher extrinsic motivation (meeore 3.89) compared to intrinsic (3.20), sug-
gesting Al's gamified feedback keeps learners eedd4, 8].

Ethical concerns, such as data privacy or overrediason Al, remain pressing. Without clear
guidelines, Al can produce content that is lexicaith but factually inaccurate. This underscores
the need for human oversight. Teachers remainpedisable, not only for verifying Al outputs but
also for connecting with students in ways techngloannot [8, 5].

Beyond classrooms and research labs, Al's impadaioguage extends to society. Translation
apps break down language barriers, enabling neal-ttross-cultural communication. Chatbots,
trained on linguistic models, help learners practonversational skills, from ordering coffee in
Italian to debating in Mandarin. These tools derabze language learning, making it accessible to
millions who might never attend traditional classHsis accessibility raises questions about ensur-
ing Al's reach for diverse learners, including thagith disabilities or from underrepresented com-
munities. Researchers advocate for more inclusivapplications, emphasizing diversity and eq-
uity as critical priorities [1, 7].

Another vital aspect is Al's role in preserving andered languages. Linguistic research often
faces data scarcity for languages spoken by smaihwinities, but Al can analyze recordings, gen-
erate dictionaries, or simulate conversations. UBIESupported projects use Al to document at-
risk languages, blending linguistics with digitatigism [2, 8].

Still, Al is no panacea. Accuracy remains an isswehen Al generates content, it sometimes
fabricates references or oversimplifies complexasded 10% accuracy rate for references in some
early models is a stark reminder. Privacy is anote®cern; language apps collect vast user data,
raising questions about ownership and use. Thatststhe risk of dehumanizing education — students
need connection, not just algorithms, to stay meshiThese hurdles are not insurmountable but déman
thoughtful solutions, from improving training datad algorithms to implementing transparent policies
and international regulations [8, 6].

The future is uncertain but shows clear trendsstfFwe’ll likely see even more personalized
learning, where Al adapts not just to skill levelst also to cultural contexts or learning styles.
Imagine an app tailoring lessons to a student'sv@danguage or visual learning preferences —
that’s the direction we're heading. Second, inseiglinary collaboration will grow. Linguists, edu-
cators, and developers must work together to enSuteols are grounded in both theory and prac-
tice. Finally, addressing ethical concerns willshal's trajectory. Transparent principles and lega
frameworks will build trust, making Al a true ally education [7, 3].

Conclusion

In conclusion, artificial intelligence is profoundiransforming linguistics and pedagogy, offer-
ing innovative language teaching methods and tightking these disciplines within modern edu-
cation. Advances in natural language processingnaachine learning open new horizons for pre-
cise language analysis and adaptive educationgérags However, addressing ethical considera-
tions and risks associated with Al use is critical.

Educators should view Al as a powerful tool, noeplacement, underscoring the value of hu-
man interaction in education. With each step fodyare must strive to create systems that not only
enhance language learning accessibility but alsmpte cultural diversity. Thus, artificial intelli-
gence, as a bridge between linguistics and pedagagysignificantly elevate the quality of educa-
tion.

1. Kysmmnosa E.E. (2024).IlpumeHeHHEe HCKYCCTBEHHOTO HHTEIUICKTA B 00yYCHHH HHOCTPAHHOMY SI3bI-
Ky // T'ymanutapuii FOra Poccun, 13(2), 75-84.

-152 -



2. Ceicoes I1.B., ®unaros E. M. (2024). TeXHONOTHH HCKYCCTBEHHOIO MHTEIUIEKTA B OOYYEHHH PYyC-
CKOMY s3bIKYy Kak HHOCTpaHHOMY. Pycmcrtmka, Ne2. — URL: https://cyberleninka.ru/article/n/tehngiie
iskusstvennogo-intellekta-v-obuchenii-russkomu-yagkak-inostrannomunéra o6pamenus: 02.04.2025).

3. Baker R. S. (2016). Educational data mininglaathing analytics. Handbook of the Psychology ddid¢a-

tion, 253-284. - URL:
https://www.researchgate.net/publication/278660F@Ricational Data_Mining_and_Learning_Analytics
4. Duolingo Blog. (2023). How Duolingo Uses Al toreate Lessons Faster. — URL:

https://blog.duolingo.com/large-language-model-thgn-lessons/

5. Holstein, K., McLaren, B. M., & Aleven, V. (20L8esigning for complementarity: Teacher and stu-
dent needs for orchestration support in Al-enharetadsrooms. Proceedings of the 19th InternatiGrad-
ference on Atrtificial Intelligence in Education, 85L70. — URL: https://www.researchgate.net/pubilicett
333909043 Designing_for_Complementarity Teacher_8hdlent Needs_for_Orchestration_Support_in_
Al-Enhanced_Classrooms

6. Luckin, R., Holmes, W., Griffiths, M., & Forciek. B. (2016). Intelligence Unleashed: An Argument
for Al in Education. Pearson. - URL:
https://www.researchgate.net/publication/29956 1ii®élligence_Unleashed_-
An_argument_for_Al_in_Education

7. Zawacki-Richter, O., Marin, V. I., Bond, M., &@verneur, F. (2019). Systematic review of research
on artificial intelligence applications in highedweation — Where are the educators? Internatianainal of
Educational Technology in Higher Education, 16(139. — URL: https://www.researchgate.net/-
publica-
tion/336846972_Systematic_review_of research_officat intelligence_applications_in_higher_eduoati
_-where_are_the_educators

8. Zhu, M., et al. (2023). A Systematic Review afificial Intelligence in Language Education. SSRN.
— URL: https://papers.ssrn.com/sol3/papers.cfmPaitsid=4684304

- 153 -



