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The integration of artificial intelligence (Al) technologies into English language teaching at technical
universities represents a transformative shift in educational practices worldwide. The study examines the current
state, opportunities, and challenges of Al implementation in English for Specific Purposes (ESP) and general
English teaching within engineering and technical education contexts. Through the analysis of recent research
and institutional practices of technical universities across different geographical regions, the paper identifies
key applications of artificial intelligence. The research reveals that Al technologies offer substantial benefits for
technical students;, however, implementation faces significant challenges as well. The study demonstrates that
successful integration of artificial intelligence in technical university English programs requires comprehensive
institutional frameworks combining clear pedagogical objectives, adequate technological infrastructure, systematic
Sfaculty professional development, student digital literacy education, and ongoing evaluation of learning outcomes.
Comparative analysis across institutions reveals that technical universities in Asia-Pacific regions show particularly
high adoption rates of Al-enhanced English learning platforms, while European and North American institutions
emphasize critical evaluation of artificial intelligence outputs and ethical usage principles. The research concludes
that artificial intelligence technologies, when thoughtfully implemented, can significantly enhance English language
learning outcomes for technical students by providing scalable personalized teaching, facilitating autonomous
learning, and preparing students for Al-integrated professional communication contexts. However, effectiveness
depends critically on maintaining appropriate balance between technological tools and human pedagogical
guidance, ensuring that artificial intelligence serves as complement rather than replacement for skilled language
teaching. The findings contribute to emerging scholarship on technology-enhanced language learning.

Key words: artificial intelligence, English language teaching, technical university, English for Specific Purposes,
engineering education.

Tonyé Temana, Kosanenko Onvea. Illmyunuii inmenekm y 6UK1A0aAHHI AH2IICLKOT MOGU 6 MEXHIUHUX
YHigepcumemax: Mi3cHapoOHa nepcneKmusa

ITumeepayisa mexunonoeiti wmyunoeo inmenexmy (L) y uxkiadanus aneniticbkoi Mo8U 6 MEXHIUHUX YHIBepCu-
memax A61A€ o000 MpaAHCHOpMayiliHuLl 3¢y8 8 0C8IMHIU Npakmuyi 6 ycoomy ceimi. Y docnioxcenni pozensioa-
€MbC NOMOYHULL CIAH, MOJICTUBOCT A NPOOIEMU BNPOBAOIICEHHS WMYUHO20 IHMENeKmY Y GUKAAOAHHS AHeil-
CbKOI MOBU 011 CheyianbHuX yinel i 3a2albHol aHeIUCbKOL MOBU 8 KOHMEKCMI 8Uoi mexHiyHol ocsimu. 3a80sKu
AHANI3Y OCMAHHIX QOCHIONCEHb MA THCIMUMYYIUHUX NPAKMUK MEeXHIYHUX YHIBepCUmemis y pisHux pecioHax ceimy
Y cmammi U3HAYEHO K408 3aCMOCYBAHHA WMYUHO20 IHmenekmy. /Jocniodcenns nokaszye, wo mexuonoeii LI
NPONOHYIOMb CYMMEGI nepesazu 0iisl CMyO0eHmie MexHiuHux cneyiaisHocmell, 0OHAK YNPOBAONCEHHS MAKOIC CIU-
KAEMbCA 31 3HAUHUMU MPYOHOWAMU. JJOCTIONCEHH OeMOHCMPYE, WO YCRIWHA THMe2payis Wmy4yH020 iHMeLeKny
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8 nMpozpamiu AHAilCbKOI MOBU MEXHIYHUX YHigepcumemie nompebye KOMNIEKCHUX THCIMUMYYIUHUX pilleHsb, Uo
NOEOHYIOMb YimKI nedacoeiumi yini, a0eK8amHuy mexHoI02iuHy IHPPAcCmpyKmypy, cCUcCmemMamuyHull npogeciinull
PO36UMOK BUKNAOAYT8, HABYAHHA YUDPOSIL 2PAMOMHOCME CMYOeHMi8 | NOCMIlHY OYIHKY pe3yIbmamie HaguaHHs.
Topisnanvnuu ananiz misxc ycmano8amu NOKA3YeE, wjo mexuiuni yuisepcumemu Aziamcvro-Tuxookeancbko2o
peciony 0eMOHCmpPYIomb 0CODAUBO 8UCOKI NOKAZHUKU BNPOBAOICEHH NIAMPOPM ONisl GUGUEHHS AHLIUCLKOI MOBU
HA OCHOBI WMYYHO20 THmMeNeKmy, mooi K €8PONENCLKI Ma NIGHIYHOAMEPUKAHCHKI YCIMAHOBU HA2OIOWYIOMb HA
KpumuyHit oyinyi pesynomamie LI ma emuunux npuHyunax 1io2o 3acmocysanus. ¥ 00cnioxcenui 3p00a1eHo GUCHO-
60K, WO MEXHONO02II WMYUHO20 iHMeNeKmy 3a YMO8U NPOOYMAHO20 GNPOBAOICEHHS MONCYMb 3HAYHO NOKPAUUMU
Pe3YIbmamu GUEYEHHsL AH2NINICLKOL MOBU 011 CMYOEHMI8 MeXHIYHUX CneyianbHoCmel, 3a0e3neuyroyu nepcoHalizo-
6aHe HABUAHHS, CNPUAIOUU ABMOHOMHOMY HAGUAHHIO MA 20MYI04lU CIMYOeHmie 00 KOHMeKCmie npogecitino2o cnin-
Ky6auHs, inmeepoganux 3i LIl O0nax eghekmusHicmo KpUMUUHO 3ALeHCUMb 810 NIOMPUMKU HATEHCHO20 OALAHCY
MIJIC MEXHONOSTYHUMU THCIPYMEHMAMU MA Ne0a202TUHUM KEPIBHUYINEOM BUKIAOAYA, WO OAE MONCIUBICIb WIMYY-
HOMY iHmeneKmy cy2yeamu OONOGHEHHAM, A He 3AMIHOI0 K8aNighikosanoeo eukiadanus mos. Pesyromamu docni-
0HCEHHSL CNPUAIOMb POZGUMKY HAYKOBUX OOCIIOdNCEHb U000 MEXHON02IUHO B0OCKOHANEHO20 BUBUEHHS MOB.

Knrwuosi cnoea: wmyunuii inmenexkm, UKIAOAHHS AHRAIUCLKOI MOBU, MEXHIUHUL YHI6epcumem, aHenilicbKa
M08a 01151 cneyianvbHux yinetl, IHHCeHepHa 0Cceima.

Introduction. The rapid development of artificial intelligence (Al) technologies has boosted huge
transformation in educational practices across disciplines and institutional contexts. Within technical
universities, institutions primarily focused on engineering, technology, applied sciences, and related
fields, the integration of artificial intelligence into English language teaching represents particu-
larly significant development with the implications for student learning outcomes and professional
preparation. Technical university students face distinctive English language learning challenges
because of their need to master both general academic English proficiency and highly specialized
technical vocabulary, develop communication skills for international professional contexts, bal-
ance language learning with demanding technical coursework, and prepare for careers characterized
by Al-integrated communication technologies.

Nowadays, English language proficiency has become essential competency for technical pro-
fessionals in globalized world where international collaboration, cross-border projects, technical
documentation, and multinational corporate environments demand effective communication skills.
Engineering and technology graduates must navigate complex communication scenarios including
presenting technical information to diverse audiences, collaborating with international teams, pro-
ducing technical documentation meeting international standards, and adapting communication styles
across cultural and professional contexts. Traditional English language teaching at technical universi-
ties has struggled to adequately address these multifaceted requirements within constraints of limited
contact hours, large class sizes, diverse student proficiency levels, and the need to balance linguistic
development with technical content mastery.

Artificial intelligence technologies offer potential solutions to these persistent challenges through
capabilities that enable personalized adaptive teaching responsive to individual learner needs, scala-
ble delivery of language practice opportunities beyond classroom constraints, immediate automated
feedback on linguistic performance, authentic simulation of professional communication contexts,
and data-driven insights into learning progress and outcomes. The emergence of sophisticated Al
applications including large language models like ChatGPT, intelligent tutoring systems, adaptive
learning platforms, automated writing evaluation tools, and conversational Al agents has created
unprecedented opportunities for enhancing English language education at technical universities
worldwide.

However, Al integration into language teaching also raises important questions and challenges
requiring careful consideration. Concerns include maintaining appropriate pedagogical balance
between technological tools and human teaching, ensuring equitable access across students, address-
ing academic integrity issues related to Al-assisted work, developing faculty capacity for effective Al
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integration, and evaluating actual learning outcomes versus technological enthusiasm. Understanding
both the opportunities and challenges of Al implementation in technical university English programs
is essential for institutional leaders, language teachers, and policymakers seeking to implement these
technologies effectively while avoiding potential pitfalls.

The research examines the current state of Al usage in English language teaching at technical uni-
versities in different countries and regions. The study aims to provide insights that can inform insti-
tutional decision-making and guide effective Al integration strategies tailored to distinctive contexts
and needs of technical higher education institutions.

Analysis of Research and Publications. The scholarly literature on Al in English language teach-
ing at technical universities has expanded significantly in recent years, reflecting both growing insti-
tutional adoption and increasing research attention to this phenomenon. The research indicates that
Al-powered tools enhance personalized learning by adapting content and pacing to individual student
performance, improving vocabulary acquisition, pronunciation, and learner motivation [9; 14]. Stud-
ies in various countries, including Nepal, Azerbaijan, India, and Nigeria, reveal positive impacts on
learner autonomy and proficiency while highlighting concerns related to ethical implications, job
displacement fears, and digital literacy gaps [10; 12]. Comprehensive reviews underscore scepticism
about Al adoption but recognize its potential to transform EFL teaching by offering real-life simula-
tion environments and interactive practice [1; 2; 6]. Recent advancements also integrate data science
and IoT technologies, enhancing adaptive feedback and improving English classroom engagement
and fluency [8; 13].

Recent research has focused particularly on generative Al applications following the release of
ChatGPT and similar large language models. Chugai O. and Havrylenko K. [3] investigated attitudes
of technical university students and teachers at National Technical University of Ukraine toward
ChatGPT usage in English for Engineering classes. Their study revealed that students exhibited pre-
dominantly positive attitudes toward ChatGPT as learning tool. Teachers demonstrated more neutral
stance, acknowledging potential benefits while expressing concerns about academic integrity and
appropriate pedagogical integration. This attitudinal divergence between students and faculty rep-
resents common pattern across multiple studies, suggesting need for aligned expectations and clear
guidance regarding Al tool usage.

Research by Zawacki-Richter [15] and colleagues conducted systematic review of Al applications
in higher education, identifying that adaptive learning systems represent particularly prevalent imple-
mentation in language education contexts. Their analysis documented various Al-powered platforms
designed specifically for language learning including intelligent tutoring systems providing person-
alized feedback, adaptive content delivery systems adjusting difficulty based on learner performance,
and automated assessment tools evaluating written and spoken language production.

Comparative research reveals significant variation in Al adoption patterns across different geograph-
ical and institutional contexts. Studies indicate that technical universities in Asia-Pacific regions, par-
ticularly China, South Korea, and Singapore, demonstrate high levels of Al integration in English pro-
grams driven by governmental policies promoting educational technology, substantial infrastructure
investments, and cultural comfort with technology-mediated learning [7]. Research from these contexts
emphasizes Al’s role in addressing large class sizes and enabling personalized teaching at scale.

European technical universities show more cautious adoption patterns with emphasis on critical
evaluation of Al outputs, ethical considerations in Al usage, and maintaining human-cantered ped-
agogy. This approach reflects European regulatory frameworks on Al [4] including concerns about
data privacy and algorithmic accountability.

North American technical institutions demonstrate varied adoption with some universities (par-
ticularly larger research universities) implementing comprehensive Al-enhanced language programs
while others maintain traditional approaches [11]. Research from North American contexts empha-
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sizes importance of academic freedom allowing individual faculty to determine appropriate Al inte-
gration for their courses rather than mandated institutional approaches.

These cross-cultural variations suggest that effective Al integration must be contextualized to
institutional missions, regional regulatory environments, available resources, and cultural norms
regarding technology in education rather than applying universal models across diverse contexts.

Materials and Methods. This research employed a mixed-methods approach combining the lit-
erature review, and synthesis of empirical findings to examine Al usage in English language teaching
at technical universities in different countries and regions. The search strategy encompassed multi-
ple academic databases including Scopus, Web of Science, ERIC (Education Resources Information
Centre), IEEE Xplore (for technical education research), and Google Scholar. Search terms combined
variations of “artificial intelligence”, “Al”, “intelligent tutoring systems” with “English language
teaching”, “English for Specific Purposes”, “ESP”, “language learning”, “technical university”,
“engineering education”, “technical students”, and related terms.

Inclusion criteria specified peer-reviewed journal articles, conference proceedings, and institu-
tional reports published between 2013 and 2025 (focusing on recent developments while capturing
pre-ChatGPT baseline and post-generative-Al developments), focusing on higher education contexts
particularly technical universities or engineering programs, addressing English language teaching
specifically rather than general educational Al applications, and providing empirical data, theoretical
frameworks, or substantive analysis.

Several methodological limitations warrant acknowledgment. The rapid pace of Al technological
development means that findings represent snapshot of current state that will require updating as
technologies and practices evolve. The literature search was limited to English-language publica-
tions, potentially missing relevant research published in other languages particularly from non-Eng-
lish-speaking countries with high Al adoption. Publication bias toward positive findings may mean
that unsuccessful implementations or negative outcomes are underrepresented in available litera-
ture. The comparative institutional analysis relied on publicly available information and published
research rather than comprehensive internal evaluation data from institutions.

Despite these limitations, the methodology provides robust foundation for understanding current
state of Al in technical university English programs and identifying trends, opportunities, and chal-
lenges relevant to institutional practice and policy development.

Discussion. The analysis of the studied literature and institutional practices’ research reveals the
picture of Al integration in technical university English study programs characterized by substantial
potential alongside significant challenges. Perhaps the most compelling opportunity offered by Al
in technical English education is capacity to provide personalized teaching. Technical universities
typically enrol students with widely varying English proficiency levels ranging from near-beginner to
advanced, diverse educational backgrounds in language learning, different technical specializations
requiring distinct specialized vocabularies, and varying motivations and career goals affecting their
engagement with language study.

Traditional classroom teaching struggles to effectively address this heterogeneity within typical
constraints of large class sizes, limited contact hours, and single teacher responsible for all students.
Al technologies enable differentiation that would be impractical for human teachers alone through
adaptive content delivery adjusting difficulty based on real-time performance assessment, personal-
ized practice recommendations targeting individual students’ specific weaknesses, flexible pacing
allowing students to progress at appropriate speed rather than uniform class pace, and customized
vocabulary development aligned with students’ specific technical fields.

Research evidence suggests that this personalization yields measurable benefits. Studies document
that students using adaptive Al platforms show greater improvement in targeted skills compared to
students receiving undifferentiated teaching, report higher engagement and motivation when receiving

27



ISSN 2786-8702 (Online) Cepisi: [lpo6nemu NnpupodHUYO-MameMamu4Hoi,
ISSN 2786-8699 (Print) mexHono02iyHoi ma npogbeciiiHoi oceimu HAYKOBI 3AITUCKH

appropriately challenging content, and demonstrate better retention of material learned through per-
sonalized spaced repetition algorithms. However, effectiveness depends critically on quality of the
adaptive algorithms, appropriateness of the content database from which personalized materials are
drawn, and integration of adaptive technology within broader curriculum rather than as isolated sup-
plementary tool.

Al technologies, particularly conversational agents and intelligent tutoring systems, enable prac-
tice opportunities and immediate feedback that complement and extend what human teachers can pro-
vide. For technical students needing to develop professional communication competence, Al offers
several distinctive advantages.

Thus, conversational Al agents allow students to practice professional English communication
without fear of judgment or embarrassment that may inhibit participation in classroom settings. Stu-
dents can make mistakes, receive feedback, and try again repeatedly without social consequences,
that is particularly valuable for students from cultures where saving face is important or for students
with high language anxiety. Research indicates that students report feeling more comfortable practic-
ing speaking with Al than with human conversation partners, leading to increased practice time and
corresponding skill development.

The immediate feedback capability of Al systems addresses significant limitation of traditional
teaching where students often receive delayed feedback on assignments, potentially reinforcing
errors. Al-powered writing evaluation tools can provide instant feedback on grammar, vocabulary
usage, organization, and style, enabling students to revise and improve their work in real-time rather
than waiting days or weeks for teacher evaluation. Similarly, pronunciation feedback systems can
immediately identify specific phonological errors and provide targeted practice, accelerating spoken
English development.

However, research also documents important limitations of current Al feedback systems. Al eval-
uation sometimes focuses excessively on surface-level features, like grammar or vocabulary, while
missing higher-order issues of argumentation, coherence, or rhetorical appropriateness. In technical
writing contexts, Al systems may misunderstand domain-specific terminology or conventions, pro-
viding inappropriate feedback. Students may over-rely on Al feedback without developing their own
self-assessment capabilities. These limitations suggest that Al feedback should complement rather
than replace human teacher feedback, with clear guidance to students about each feedback source’s
strengths and appropriate uses.

For English for Specific Purposes teaching in technical universities, Al tools offer significant
potential for addressing challenge of developing appropriate materials. ESP requires content that
combines appropriate linguistic difficulty with relevant technical subject matter, addresses specific
vocabulary and communication patterns of particular professional fields, and remains current with
evolving technical developments and professional practices. Traditional ESP materials development
is time-intensive and requires both language teaching expertise and technical domain knowledge.

Al content generation tools enable ESP teachers to more efficiently create customized materials
by adapting authentic technical texts to appropriate language levels, generating practice exercises
targeting specific linguistic features, creating simulated professional communication scenarios, and
developing vocabulary lists tailored to students’ technical specializations. Research indicates that
Al-generated ESP materials, when appropriately reviewed and adapted by human teachers, can sig-
nificantly reduce preparation time while maintaining or improving material quality and relevance.

However, important warnings emerge from implementation experiences. Al-generated technical
content requires careful expert review for accuracy, generative Al systems sometimes produce plau-
sible-seeming but technically incorrect information that could mislead students. Cultural appropriate-
ness of Al-generated scenarios should be evaluated, as Al training data may reflect cultural assump-
tions not applicable to specific student populations. Over-reliance on Al-generated materials risks
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homogenization of curriculum, potentially losing valuable diversity that comes from teachers’ varied
approaches and perspectives.

Results. The synthesis of research literature and institutional practices bought us to several key
findings regarding Al usage in English language teaching at technical universities worldwide.

Thus, it was found out that Al integration in technical university English programs shows wide-
spread growth globally but with significant variation across regions and institutions. Asian-Pacific
technical universities, for instance, demonstrate highest adoption rates driven by governmental pol-
icies and infrastructure investments. At the same time, European institutions show more measured
adoption emphasizing ethical considerations. North American institutions display varied patterns
with elite research universities leading adoption while others maintain traditional approaches.

As for the factor of diversity of Al applications, it was discovered that technical universities imple-
ment wide range of Al applications in English programs including adaptive learning platforms (most
mature and widely adopted), conversational Al agents for speaking practice (rapidly growing but with
acknowledged limitations), automated writing evaluation (established but requiring human comple-
ment), intelligent tutoring systems (promising but requiring substantial institutional investment), and
generative Al for content creation (newest and most controversial). Each application type demon-
strates distinct strengths, limitations, and use cases.

Also, the research consistently indicates that technical students demonstrate positive attitudes
toward Al-enhanced English learning, appreciating immediate feedback, flexibility for self-paced
learning, reduced anxiety in practice contexts, and technology-mediated approach aligning with their
preferences. The findings demonstrate that Al-powered platforms improve vocabulary acquisition,
pronunciation, and learner engagement significantly, with measurable academic outcomes in EFL
instruction at technical universities globally [5; 10]. However, students also express concerns about
over-reliance, desire for human teacher interaction, and recognition that Al feedback sometimes lacks
nuance or cultural appropriateness.

As for the warning, the empirical studies document measurable learning gains associated with
well-implemented Al-enhanced English teaching including improved vocabulary acquisition through
adaptive platforms, enhanced pronunciation through Al feedback systems, increased writing practice
and improvement through automated evaluation, and greater student engagement in self-directed
learning. However, effectiveness varies significantly based on implementation quality, most studies
examine short-term rather than long-term outcomes.

Despite documented benefits, institutions report consistent challenges including technical infra-
structure limitations particularly in resource-constrained settings, pedagogical integration complex-
ity and faculty preparation gaps, academic integrity concerns requiring policy development, equity
issues related to differential technology access, and difficulty evaluating actual learning outcomes
versus technological enthusiasm. Successful institutions address these challenges through systematic
planning rather than ad-hoc adoption.

The research also strongly indicates that effective Al integration maintains appropriate balance
between technological tools and human pedagogical guidance. Al assists teachers by automating
error detection, plagiarism checking, and providing immediate feedback, improving teaching effi-
ciency. Al proves most effective when complementing rather than replacing skilled language teach-
ing, providing scalable practice and feedback while teachers focus on higher-order skills, complex
feedback, and relationship-building.

We must also admit that the strategies that prove effective in one institutional context may not
transfer directly to others. Successful Al integration requires attention to specific student populations’
needs and preferences, available technical and financial resources, institutional culture and mission,
regulatory environment and accreditation requirements, and faculty expertise and readiness. One-
size-fits-all approaches prove consistently ineffective.
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Besides, Al technologies continue evolving rapidly with new capabilities and applications emerg-
ing frequently. Institutions taking rigid approaches to Al integration face obsolescence as technolo-
gies advance, while those establishing adaptive governance structures enabling regular evaluation
and refinement demonstrate greater sustainability. Effective institutions treat Al integration as ongo-
ing process requiring continuous learning rather than one-time implementation.

These findings suggest that Al technologies offer huge potential for enhancing English language
education at technical universities but that realizing this potential requires thoughtful implementation
attending to pedagogical principles, equity considerations, and ongoing evaluation rather than simple
technological adoption.

Conclusions and Recommendations. The analysis of Al usage in English language teaching at
technical universities reveals a field in dynamic transition, characterized by substantial opportuni-
ties alongside significant challenges requiring careful institutional navigation. Al technologies have
moved beyond experimental status to become established components of language education at tech-
nical universities worldwide. The question facing institutions is no longer whether to integrate Al but
rather how to do so effectively, equitably, and pedagogically soundly. This shift from optional exper-
imentation to practical necessity reflects both technological advancement and changing expectations
of students who increasingly view Al as standard learning tool.

Besides, effective Al integration in technical university English programs requires moving beyond
purely technological perspectives to embrace fundamentally pedagogical approaches. The research
clearly demonstrates that Al tools themselves are neither inherently beneficial nor harmful, rather,
their educational impact depends entirely on quality of implementation, pedagogical design, and
integration within broader curriculum. Institutions must therefore prioritize pedagogical planning and
faculty development equally with technological infrastructure development.

Furthermore, the distinctive context of technical universities, including students’ technical back-
grounds, career preparation needs, comfort with technology, and the importance of English for Spe-
cific Purposes, creates both unique opportunities and specific challenges for Al integration. Technical
students’ familiarity with technology and interest in innovation can facilitate adoption, while their
need for highly specialized vocabulary and authentic professional communication practice aligns
well with Al capabilities. However, ensuring that Al systems adequately address technical domain
specificity and professional communication norms requires careful attention and customization.

And at last, equity considerations must remain central to institutional Al implementation strategies.
The risk that Al integration could extend existing educational inequalities — between well-resourced
and under-resourced institutions, between students with different technology access, between native
and non-native English speakers — is substantial and requires proactive mitigation through equitable
access policies, comprehensive support structures, and ongoing monitoring of differential impacts.
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